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Autoimmune hepatitis — an increasingly common cause

of hypertransaminasaemia among children.

Case report and literature review

Autoimmunologiczne zapalenie watroby — coraz czesciej spotykana przyczyna
hipertransaminazemii u dzieci. Opis przypadku i przeglad literatury
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Abstract

Streszczenie

Autoimmune hepatitis is a chronic inflammatory process of unknown ethology, characterised by high levels of transaminases
and IgG antibodies, the presence of tissue autoantibodies, and a typical histological picture. In the population of children,
the paediatric form of autoimmune hepatitis and autoimmune sclerosing cholangitis are collectively classified as juvenile
autoimmune liver disease. The condition often coexists with other autoimmune disorders. This paper aims to present the
clinical profile of a paediatric patient with full-blown autoimmune hepatitis and describe the available therapies. The patient,
a 13-year-old boy, was referred to a specialised hospital because of increasing hypertransaminasaemia. The patient was
hospitalised for the first time at a district hospital for abdominal pain, and during his stay, elevated transaminases were found
with a tendency to increase in follow-up tests. The picture suggested an inflammatory process of the liver and biliary tract.
Upper gastrointestinal endoscopy revealed lesions consistent with chronic gastritis and portal gastropathy. Treatment
included thiazolidinedioic acid, vitamin K, ursodeoxycholic acid, rifaximin, ciprofloxacin, and proton pump inhibitors.
Therapy is aimed at maintaining immunosuppression and inhibiting the inflammatory response that leads to cirrhosis, and
most commonly uses steroids alongside proton pump inhibitors for added protection or, alternatively, mycophenolate mofetil,
cyclosporine A, tacrolimus, and biologic therapy. Ursodeoxycholic acid also exhibits immunomodulatory properties and
makes it possible to reduce steroid doses and thus decrease the likelihood of adverse effects of therapy.

Keywords: paediatrics, autoantibodies, autoimmune hepatitis, hypergammaglobulinaemia

Autoimmunologiczne zapalenie watroby jest przewleklym procesem zapalnym o nieznanej etiologii, charakteryzujacym sig
wysoka aktywnoscig transaminaz i wysokim mianem przeciwciat IgG, obecnoscia autoprzeciwcial tkankowych oraz typowym
obrazem histologicznym. W populacji pacjentéw pediatrycznych postaci dzieciece autoimmunologicznego zapalenia watroby
i autoimmunologicznego stwardniajacego zapalenia drég zétciowych sg wspdlnie klasyfikowane jako mlodziencza
autoimmunologiczna choroba watroby. Czgsto moze ona wspoélistnie¢ z innymi zaburzeniami autoimmunologicznymi.
Niniejszy artykul ma na celu przedstawienie profilu klinicznego pacjenta pediatrycznego z pelnoobjawowym
autoimmunologicznym zapaleniem watroby, jak rowniez dostepnych metod leczenia. Pacjent w wieku 13 lat zostat skierowany
do szpitala specjalistycznego z powodu narastajacej hipertransaminazemii. Chtopiec byl hospitalizowany po raz pierwszy
w szpitalu rejonowym z powodu bolu brzucha, podczas pobytu stwierdzono podwyzszong aktywno$¢ transaminaz z tendencja
do wzrostu w badaniach kontrolnych. Obraz sugerowat proces zapalny watroby i drég zétciowych. W endoskopii gérnego
odcinka przewodu pokarmowego opisano zmiany o charakterze przewleklego zapalenia blony sluzowej Zotadka i gastropatii
wrotnej. Leczenie obejmowato kwas tiazolidynodiowy, witamine K, kwas ursodeoksycholowy, rifaksymine, ciprofloksacyne
i inhibitory pompy protonowej. W terapii, majacej na celu utrzymanie immunosupresji i thumienie odpowiedzi zapalnej,
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ktéra prowadzi do marskoéci watroby, najczesciej wykorzystuje sie steroidy pod ostong inhibitora pompy protonowej lub
alternatywnie mykofenolan mofetylu, cyklosporyne A, takrolimus i terapie biologiczna. Kwas ursodeoksycholowy wykazuje

réwniez wlasciwoéci immunomodulujgce, umozliwiajgc zmniejszenie dawki steroidéw i ryzyko wystapienia dziatan

niepozadanych terapii.

Stowa kluczowe: pediatria, autoprzeciwciala, autoimmunologiczne zapalenie watroby, hipergammaglobulinemia

INTRODUCTION

utoimmune hepatitis (AIH) is an inflammatory

disease with a chronic course, typical histologi-

cal picture, and high concentrations of transami-
nases, IgG antibodies, and tissue autoantibodies™. The dis-
ease can develop in patients regardless of their age, race,
and gender. In European countries, the incidence of ATH
has been determined in Denmark, where it occurred with
a frequency of 23.9:100,000 inhabitants in 1994-2012, with
a projected increase in incidence in the following years,
and in the Netherlands in the years 1967-2011 (consider-
ing the progress of AIH diagnostics), where the incidence
was 18.3:100,000. In cohort studies from 2014 to 2019 in
the USA, the ratio was 31.2:100,000. Although the disease
can develop at any age, it is most often diagnosed in middle-
aged women. Factors that may contribute to the continu-
ing increase in the number of diagnosed cases, such as en-
vironmental influences, will probably entail an increase in
the ratio of women to men. This is indicated by a three-fold
increase in incidence in Japan in 2016 compared to 2004,
with a simultaneous change in the ratio of women to men
in the country’s demography from 1:6.9 in 2004 to 1:4.3 in
2016. Consequently, as the ratio of women to men grew,
the incidence of AIH increased®. In the paediatric patient
population, ATH and autoimmune sclerosing cholangitis
are collectively classified as juvenile autoimmune liver dis-
ease (JAILD)®. Clinical diagnostic standards were formu-
lated, initially for adult patients and then adapted for pae-
diatric patients, only in the late 1990s by the International
Autoimmune Hepatitis Group (IAIHG). Therefore, the
number of correctly diagnosed AIH among children and,
consequently, the estimated frequency of its occurrence
may be significantly underestimated. According to Verma
et al., the estimated incidence of AIH among children is 2
to 17 per 100,000®. It should be noted that most studies re-
lated to the symptomatology and epidemiology of AIH re-
fer to adult patients. Similarly to adults, girls are more likely
to develop the juvenile form of AIH, accounting for 60-76%
of patients©®.
In Poland, due to the newborn vaccination programme and
prophylactic testing, the number of registered acute HBV
infections (including mixed hepatitis B and hepatitis C vi-
rus infections) ranged from 649 in 2005 to 45 in 2019®.
Also with respect to HAV, Poland is among the European
countries with the lowest incidence, with the exception of
the international epidemic in 2017, which mainly affected
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adults"?. In a study showing trends in HCV incidence (in-

cluding mixed infections with HBV) in Poland from 2009

to 2021, the youngest age group (0-14 years old) account-

ed for about 2% of all diagnosed cases, with a clear down-
ward trend®V.

The ongoing decline of the incidence of viral hepatitis in

the paediatric population should be associated with a pri-

mary expansion of the differential diagnosis to include in-
creasingly diagnosed AIH among paediatric patients with
chronic hypertransaminasaemia.

ATH may co-occur with other autoimmune disorders

(Hashimoto’s disease, type 1 diabetes, systemic lupus er-

ythematosus or coeliac disease in up to 20% of patients).

A positive family history of autoimmune diseases occurs

in up to 40% of patients with ATH?. There are two types

of ATH:

o AIH-1 - occurs more frequently; presence of ANA anti-
nuclear antibodies or anti-SMA smooth muscle antibod-
ies. Most often, symptoms are diagnosed at one of two
peaks: in adolescence or around the age of 40.

o AIH-2 - confirmed by the presence of anti-liver and kid-
ney anti-microsomal antibodies (anti-LKM-1) and anti-
cytosolic antibodies (anti-LC1); most common in new-
borns and young adults!'2!),

The differences between the types of ATH are summarised

in Tab. 1.

Muratori et al. (2015) suggests that the division into sub-

types is unjustified due to the fluid boundaries between

these diagnoses. This is justified by:

« the reported presence of ANA and SMA antibodies in pa-
tients with diagnosed ATH-2;

« the same distribution of alleles constituting the main risk
factor from a genetic point of view among patients re-
gardless of the identified subtype;

Feature AlH type 1 AlH type 2
Frequency 95% 5%
Antibody ANA Present Not present
Antibody ASMA Present Not present
bttt | Moo | e
Antibody anti-LKM-1 Not present Present
Antibody anti-LC1 Not present Present

Tab. 1. Typical classification images of AIH types 1 and 2, consider-
ing the most diagnostically significant differences
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« reports of an asymptomatic course of the disease in adult
patients with ATH-2, which should have an acute course
in childhood, and the same therapy for both subtypes®.

Therefore, the authors suggest stopping at diagnosing AIH,
without further defining the subtype®. Together with pri-
mary biliary cirrhosis (PBC) and primary sclerosing chol-
angitis (PSC), AIH is classified as a major autoimmune liv-
er disorder. The coexistence of individual features of these
diseases is referred to as overlap syndromes. They are char-
acterised by deviations in laboratory results and histo-
pathological findings that combine structures occurring
in different entities. In children, the most common over-
lap syndrome is the ATH-PSC syndrome?. There are also
borderline syndromes in which hepatitis is accompanied
by autoimmune symptoms, but not all AIH criteria are met.
The clinical picture of AIH is diverse — from asymptom-
atic, through chronic, ending with acute liver failure. The
initial symptoms may be non-specific, including malaise,
nausea, vomiting or abdominal pain, but sometimes the di-
agnosis is based solely on abnormal liver function test re-
sults. In the chronic course of AIH, the first symptoms may
be a consequence of portal hypertension developing due
to structural changes. These include, among others, bleed-
ing from the gastrointestinal tract due to varicose veins of
the oesophagus or the fundus of the stomach, or spleno-
megaly. Approximately 50% of cases in the paediatric pop-
ulation present with acute viral hepatitis. The occurrence
of individual symptoms and their severity depend on the
type of AIH, but also on several genetic and epidemiolog-
ical factors19.

AETIOPATHOLOGY

The aetiopathology of ATH has not been established de-
spite noticeable connections with genetic factors (more fre-
quent occurrence was noted in people with HLA A1B8DR3
and DR4 determinants), viral infections or toxic factors. It
is worth emphasising the unique role of autoimmune pro-
cesses in the liver, which, due to its physiological role, is
most often exposed to contact with pathogens, toxins, al-
lergens, and cancer cells of the body. The disorder of im-
mune regulation is the result of primary or secondary im-
pairment of the functions of suppressor T cells, which
stimulates both cellular and humoral responses'>!9. The
histopathological picture shows numerous infiltrates of
mononuclear cells and plasma cells in the portal and peri-
portal spaces, also extending to the lobules, and the bite
necrosis typical of AIH, which, however, is not a very spe-
cific symptom, and it is often absent. Liver cirrhosis devel-
ops in up to 38% of children. The literature distinguishes
three main postulated mechanisms leading to the devel-
opment of ATH - molecular mimicry, presentation of self-
antigens, and loss of tolerance of the body’s own antigens.
Molecular mimicry is the phenomenon where an immune
response against pathogens leads to antibodies being di-
rected towards body proteins that are structurally similar

to foreign antigens. The reaction initiated by T cells results
in the development of ATH. In ATH type 2, the main target
of autoimmunity is cytochrome P450 2D6 enzymes, which
are attacked by anti-LKM1 antibodies. A characteristic fea-
ture of CYP2DG6 is the high similarity of the amino acid se-
quence to the sequence of the protein encoded by the HCV
virus and other representatives of herpesviruses, which in-
dicates the mechanism of molecular mimicry in this type.
An epidemiological link between HCV infection and ATH-
2 has also been described, as well as the presence of an-
tibodies against HCV in 50% of patients with AIH-2. In
murine models, the expansion of autoimmunity to homol-
ogous autoantigens is observed, while in human mimicry,
the reaction more often spreads to anatomically distant tis-
sues, in particular endocrine glands, which may, as a result,
induce the development of, for example, type 1 diabetes or
Addison’s disease. In AIH, self-antigens may be presented
to virgin CD4+ lymphocytes (THO) by antigen-presenting
cells (APCs) which connect specific proteins to the TCR re-
ceptors of the lymphocytes. Due to the large concentration
of APCs in the liver, the reaction develops locally, damag-
ing the organ’s parenchyma. Virgin lymphocytes differen-
tiate into distinct populations depending on the cytokines
present in their environment. Differentiation into TH1 cells
takes place in the presence of IL-12 and induces the pro-
duction of IL-2 and interferon-y (IFNy) as well as the acti-
vation of cytotoxic CD8+ lymphocytes, secreting IFNy and
TNF after recognising the major histocompatibility com-
plex (MHC) type 1. The action of cytokines leads to pro-
gressive activation of lymphocytes additionally intensified
by excessive expression of MHC I and abnormal expression
of MHC II. IFNYy also stimulates monocyte differentiation,
macrophage activation, and increased NK cell activity. The
formation of Th2 cells is conditioned by the participation
of IL-4. These lymphocytes produce IL-4 and IL-13 neces-
sary for the transformation of B cells into plasma cells pro-
ducing autoimmunoglobulins; therefore, changes in anti-
body titres will correlate with indicators of disease activity.
With an increased presence of TGFp, IL-1B, and IL-6, dif-
ferentiation towards TH17 will dominate, which contrib-
utes to the induction of autoimmunity through the pro-
duction of pro-inflammatory cytokines IL-22, IL-17, and
TNE, as well as the stimulation of IL-6 secretion by hepato-
cytes. Other cells, such as follicular helper T cells, y5 T cells
or macrophages, may also be involved in liver damage oc-
curring in ATH by the mechanism of self-antigen presenta-
tion. Loss of tolerance to self-antigens is recognised as an
essential factor in the development of ATH. CD4+ regula-
tory T cells (population with the CD25 receptor) are re-
sponsible for the homeostasis of immune mechanisms and,
therefore, the tolerance of body cells. They are formed from
virgin THO cells in the presence of TGFp, and they con-
stitute approximately 5-10% of lymphocytes circulating in
peripheral blood. Their main function is to control the in-
nate and specific immune responses, limiting the prolifer-
ation and effector function of autoreactive T cells through
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direct contact or released cytokines. Numerous publications
highlight the presence of numerical and functional disor-
ders of Tregs during AIH, as well as a noticeable correla-
tion between the decrease in their number and an inversely
proportional increase in markers of disease activity (anti-
SLA and anti-LKM1 autoantibodies). Results of impaired
homeostasis associated with AIH include the loss of control
over the proliferation of CD4+ and CD8+ effector cells and
their reduced sensitivity to signals, ineffective elimination
of pro-inflammatory cytokines by Tregs, reduced suscepti-
bility to IL-2, and increased conversion into effector cells.

Environmental factors that may contribute to the devel-

opment or exacerbation of ATH with simultaneous genetic

susceptibility and individual predispositions include:

« Viral infections: including HAV, HBV/HDV, HCV, HEV,
EBV, CMV, and HSV-1. In AIDS patients, the develop-
ment of ATH is extremely rare, but it should be consid-
ered if symptoms of hepatitis of unknown aetiology are
noticed, due to the possible acute course of the disease,
which may be life-threatening.

+ Medications: in individuals with a genetic predisposi-
tion, the inflammatory factors for the development of
ATH may include oxyphenisatine, methyldopa, ornida-
zole, diclofenac or antiretroviral drugs.

o Alcohol: an environmental factor that may contribute
to the development of ATH due to its metabolites stimu-
lating the autoimmune response of the liver.

« Xenobiotics: chemical compounds and toxins that may be
found, for example, in household cleaning agents (tetra-
chloromethane)6-1®,

CASE REPORT

A 13-year-old male patient was referred to a specialist hos-
pital due to elevated levels of aminotransferases. The boy
born was born of G II, P I1, at 40 HBD, with an Apgar score
of 10, with a birth weight of 3,140 g, vaginally. His phys-
ical development in infancy was normal. The patient had
a history of a traffic accident at the age of 8. No abnormal-
ities were found during post-traumatic observation in the
hospital, but liver function was not tested. In February
2020, the patient was hospitalised for the first time in a lo-
cal hospital due to abdominal pain, and an elevated lev-
el of transaminases was found, with ALAT - 105 U/L and
AST - 101.2 U/L (02/2020), and a tendency to increase in
follow-up tests. Several infectious agents (HIV, HCV, EBV,
HBV) were ruled out. Due to additional reported symp-
toms of gastroesophageal reflux disease, re-hospitalisation
was scheduled for March 2020 to perform an upper gas-
trointestinal endoscopy. However, the hospitalisation did
not take place due to the COVID-19 pandemic. Outpatient
tests showed a further increase in enzyme activity, with
AST - 603 U/L, ALT - 680 U/L, alkaline phosphatase —
384.3 U/L, GGTP - 167.3 U/L (10/2020) (then - 12/2020:
ALT - 1,291.2 U/L, AST - 1,380.6 U/L). Due to recurrent
epigastric pain, proton pump inhibitor (PPI) treatment
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was started for three months, but without improvement.
The patient also began to experience frequent pain in the
joints (elbows, knees, hips) along with increased warmth
but without swelling and redness. Periodically, numerous
painful erosive lesions appeared in the oral cavity. The pa-
tient lost approximately 8 kg in weight in five months. He
passed stool one to three times a day, with variable consis-
tency, without pathological additions and with periodic dis-
coloration. No fever was observed, but a parent reported
the patient’s depressed mood. Upon admission to the clinic,
the patient’s general condition was good, with normal con-
tact, and with no signs of encephalopathy. Body weight -
36.2 kg (5 ¢), height — 149 cm (5 c), body mass index (BMI)
- 16.3 kg/m? (14 c). On physical examination, there was no
evidence of ascites, the liver was protruding two fingers un-
der the costal arch, the spleen was palpable, and there were
minor pigmentation changes on the skin. Laboratory test
results were as follows: ALT - 1,060 U/L, AST - 1,710 U/L,
INR - 1.36, bile acids - 88.3 umol/L (N: 0.0-6.0 pmol/L).
Coeliac disease was ruled out (IgA tissue transglutamin-
ase: 2 RU/mL; N: 0-19,999; calprotectin <50 ug/g). AIAT
deficiency was also ruled out, ceruloplasmin and copper
in daily urine collection were normal, infection with oth-
er hepatotropic viruses was excluded, and increased levels
of IgG and ANCA antibodies were found. General urinal-
ysis revealed leukocyturia, and the urine culture was nega-
tive. A PCR test for SARS-CoV-2 was negative. During hos-
pitalisation, an episode of elevated temperature (to 37.7°C)
occurred, which subsided the following day. Due to pain in
the right hypochondrium, increasing inflammatory param-
eters (C-reactive protein, procalcitonin), and suspicion of
cholangitis, empirical antibiotic therapy was initiated. On
the second day of hospitalisation, in addition to tenderness
in the liver area, the patient reported pain and swelling of
the soft tissues in the right arm. On examination, the liver
was tender, protruding four fingers from under the costal
arch, and the arm was painful. Abdominal ultrasound with
elastography revealed:
« changes corresponding to F4 on the METAVIR scale
(Fig. 1);
o disturbed intrahepatic flow;
« agallbladder with a thickened wall and discreetly dilated
intrahepatic bile ducts;
« a packet of enlarged inflammatory lymph nodes in the
liver hilum.
The findings suggested an inflammatory process of the liver
and bile ducts. Endoscopy of the upper gastrointestinal tract
revealed chronic gastritis (telangiectasia at the cardia, ex-
cessively abundant mucous lake, swollen folds of the body,
numerous erosions) and portal gastropathy. Biopsies were
taken from the gastric and duodenal mucosa. Magnetic res-
onance cholangiopancreatography (MRCP) was performed
to exclude primary sclerosing cholangitis (PSC) (Fig. 2).
Treatment included thiazolidinecarboxylic acid, vitamin K,
ursodeoxycholic acid, rifaximin, ciprofloxacin, and PPIs.
Liver biopsy revealed:
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Fig. 1. Unequally elevated elasticity indices corresponding to F4 on
the METAVIR scale

Fig. 2. MRCP: Common bile duct (CBD) and common hepatic duct
(CHD) non-dilated with an irregular outline, hepatic bile
ducts slightly dilated, no deposits in the bile. The cholangio-
gram excluded primary sclerosing cholangitis, which is the
main problem in differentiation

« dense, extensive lymphocytic infiltrates in all spaces, with
a clear admixture of plasma cells and eosinophils, obscur-
ing the focal structure of the parenchyma, disrupting the
spatial structure (high-grade interface hepatitis);

* necrosis of hepatocyte clusters in the portal area;

« slight intralobular inflammatory activity;

« visible thin-band fibrosis;

+ individual hepatocytes with features of feathery cytoplas-
mic degeneration;

» grading according to the Histological Activity Index
(HAI): 2; staging according to HAIL: 1-2; METAVIR: 2;
Ishak: 2; Dixon: 0.

ATH (ICD-10: K73.2) was diagnosed, with the above fea-

tures being characteristic.

The patient was discharged with the following recommenda-

tions: prednisone, ursodeoxycholic acid, ciprofloxacin omepra-

zole, supplementation of fat-soluble vitamins (A, D, E, K).

Follow-up tests carried out over the next two months after
discharge showed a tendency to normalisation of the levels
of transaminases and bilirubin. The pain around the right
costal arch resolved, and there was no hepatomegaly on the
ultrasound image. The patient remains under the care of
a gastroenterology outpatient clinic. One year after the di-
agnosis, the patient is on prednisone 60 mg/d in reduction
doses, and azathioprine (AZA) 1.5 mg/d was added under
6-thioguanine (6-TG) monitoring.

DISCUSSION

The goals of AIH treatment are to decrease inflammation
and to stop the disease from progressing to liver cirrhosis
and decompensation'?. Treatment is usually divided into
two phases: induction and maintenance. Remission is con-
sidered attained when there are no observable clinical symp-
toms and liver damage markers, and immunoglobulin G lev-
els have returned to normal. In children, achieving remission
may also involve ensuring low levels of autoantibody titres.
It is not known whether patients (HAI) <3, and no cirrho-
sis benefit from drug therapy, as testing is mainly performed
on patients with moderate to severe disease!'”). Not starting
pharmacotherapy may be considered in elderly patients with
many comorbidities, however, it is recommended to start
treatment in all situations, except for significant contraindi-
cations. Without treatment, regular monitoring of transami-
nase and immunoglobulin G levels should be checked every
three to six months to detect possible exacerbation of the dis-
ease. Non-invasive methods, such as transient elastography,
can also be used to measure liver fibrosis. The pillar of ATH
therapy is immunosuppression'?, with steroid therapy rec-
ognised as the gold standard. Therapy should be usually con-
ducted under protection of PPIs. During pharmacotherapy,
side effects may occur resulting from the mechanism of ste-
roids. These include, among others, weight gain, steroid-in-
duced diabetes, arterial hypertension, emotional instability,
or psychosis; hence, the aim is to reduce the dose of the ad-
ministered steroid drug. AZA is usually added to therapy as
the so-called steroid-sparing agent (a drug that reduces side
effects occurring during steroid therapy). There are differenc-
es between guidelines issued by the European Association for
the Study of the Liver (EASL) and the American Association
for the Study of Liver Diseases (AASLD)!"®), mainly with mild
disease (ALT less than three times the reference range, HAI
all situations, except for significant contraindications. If left
untreated, the usual monitoring process involves giving an
initial dose of prednisone bolus at 2 mg/kg of body weight
(up to 40-60 mg). This is typically combined with AZA at
a daily dose of 50 mg. The AASLD recommends starting
AZA and corticosteroid treatment concurrently, while the
EASL guidelines propose a gradual introduction of AZA, be-
ginning two weeks after corticosteroids. Additionally, EASL
guidelines suggest that if patients are likely to experience side
effects specific to steroids, remission can be induced by re-
placing prednisolone with budesonide at an initial dose of
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9 mg/day“®. The moment at which AZA is included in the
treatment regimen may change and depend on the prefer-
ences of the attending physician. Some start AZA in parallel
with steroids, and others wait until the level of plasma ami-
notransferases increases, but it is not advisable to start AZA
if the patient presents with acute liver failure. The dose of
AZA usually used in the treatment of children is 1-2 mg/
kg body weight/day (maximum 50 mg at the beginning of
therapy) and is then personalised in relation to the concen-
tration of the active metabolite — 6-TG. The goal of therapy
is to decrease the level of 6-TG because elevated levels of the
substance may promote the formation of harmful metabo-
lites leading to liver damage. When 6-TG levels are high, co-
administration of allopurinol can redirect the metabolism of
thiopurines back to the normal pathway, preventing acute
liver failure or cirrhosis. The usual dose of AZA in treat-
ing children may lead to myelotoxicity. In some cases, AZA
treatment could be problematic due to changes in drug me-
tabolism, and restoring effective therapy for ATH becomes
necessary. Pancreatitis is an undesirable effect of AZA. It is
not dependent on the dose, and monitoring the enzyme thio-
purine methyltransferase (TPMT) in erythrocytes does not
guarantee effective prevention. When 6-TG is at the normal
therapeutic level, and liver enzymes are within the healthy
range, doctors may choose to completely stop steroid treat-
ment. However, some clinicians may prefer to continue
a combination of low-dose prednisone and AZA. Since it is
crucial to ensure a child’s proper growth, many doctors pre-
fer using AZA alone whenever feasible('?.

Treatment of ATH may also be provided by an alternative
therapy to steroids or second-line therapy, as for almost 20%
of patients with ATH, conventional therapy will either fail or
not be tolerated at some point!!**). Mycophenolate mofetil
(MMEF) is a new generation non-competitive inhibitor of ino-
sine monophosphate dehydrogenase, which restricts purine
synthesis. MMF has been successfully employed as an immu-
nosuppressive and antiproliferative medication because, un-
like other cells, the proliferation of T and B cells is primar-
ily dependent on purine synthesis. In individuals with ATH
who have not received any prior treatment, the combination
of MMF and prednisolone has shown effectiveness and safety
in bringing about disease remission. Standard treatment with
MMEF and prednisolone allows for higher remission rates and
a decrease in transaminase is important because AIH mainly
affects young women®. Cyclosporine A and tacrolimus be-
long to the calcineurin inhibitor group, commonly used for
immunosuppression and considered comparable in strength
to the standard steroid therapy for AIH. Concurrently, cy-
closporine A is effectively employed as an alternative treat-
ment for ATH patients who are unresponsive to AZA and
steroids. Unfortunately, cyclosporine A comes with various
side effects, including nephrotoxicity, neurotoxicity, height-
ened susceptibility to infections, and an increased risk of ma-
lignancies with prolonged usage. Animal studies also suggest
that cyclosporine A may trigger autoimmunity and elevate
IgG levels. For patients with corticosteroid-resistant disease
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or intolerance to AZA, MMF has proven successful as a sec-
ond-line or salvage therapy. It is important to note that MMF
carries significant side effects, including gastrointestinal
symptoms, and because of its potential to cause birth defects,
it cannot be prescribed to pregnant women. This is particu-
larly crucial because MMF acts on Treg activation and IL-2
production, impacting the immune system.

Evidence from clinical studies indicates that cyclosporine
A can be a viable choice as the first-line treatment for pa-
tients with AIH who require pharmacotherapy. Its immu-
nosuppressive potency surpasses its anti-inflammatory ca-
pabilities, making it less suitable for AIH treatment. While
tacrolimus is a more potent calcineurin inhibitor than cyclo-
sporine, and has fewer nephrotoxic side effects, current clin-
ical data do not endorse its use as a primary treatment for
ATH. However, emerging studies focusing on steroid-resis-
tant patients have shown reduced inflammation and fibrosis
progression, as well as biochemical and histological improve-
ment after pharmacotherapy with tacrolimus®?. Biological
therapy using monoclonal antibodies, e.g. rituximab and in-
fliximab, has been used as an effective treatment in patients
with refractory or difficult-to-treat AIH for a relatively short
time. Although AIH is classified as an autoimmune disease
mediated by T lymphocytes, rituximab, which is a monoclo-
nal antibody that destroys B lymphocytes, has shown ben-
eficial effects in treatment resistant AIH. One possible ex-
planation for this effect may be the active role of B cells in
antigen presentation and T cell suppression. Clinical side ef-
fects of rituximab include an increased incidence of infec-
tions, which in some circumstances led to discontinuation
of treatment in patients with ATH. Infliximab is a human-
ised chimeric monoclonal antibody directed against the pro-
inflammatory cytokine TNF-a. So far, it has been used main-
ly as a salvage therapy in patients with AIH. Infliximab may
cause symptoms resembling ATH hepatotoxicity and other
immune-related disorders, therefore it should be used with
great caution only in specialised centres with extensive expe-
rience in the treatment and monitoring of ATH®.
Ursodeoxycholic acid (UDCA) is used as the treatment of
choice in patients with primary cholangitis but has also been
shown to have immunomodulatory properties and may in-
hibit immunoglobulin production in a concentration-depen-
dent manner, which is beneficial in patients with ATH, allow-
ing for additional reduction doses of steroids. A recent study
on Japanese patients with histologically and serological-
ly mild AIH even revealed that UDCA monotherapy could
achieve and maintain normalization of ALT levels in 71%%.
The remission of ATH is rare, and in most patients, achieving
remission is not possible. Therefore, lifelong maintenance ther-
apy is typically necessary (aiming for the lowest possible dose
of steroids with or without AZA to achieve and sustain remis-
sion) or patient monitoring (every three months in the first
year, and every six months afterwards), since disease relapse
can occur at any time. In a small proportion of patients (10—
20%), where a reduction in the dose of all immunosuppressive
drugs is possible and stable remission is maintained without
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immunosuppressive drugs, a relapse is still possible even af-
ter many years without the disease. Thus, regular monitoring
is recommended for patients throughout their lives. Generally,
there is a trend that the longer the remission without medica-
tion, the lower the risk of relapse, but there have been literature
reports of disease relapse even after 20 years of remission‘!”).

CONCLUSION

The patient in the reported case presented with a wide range
of clinical symptoms that can be expected in a paediatric pa-
tient with AIH. Considering the increasing number of di-
agnosed autoimmune diseases, as well as their mutual co-
existence and overlap syndromes in children, the difficulties
involved in establishing the diagnosis and a decrease in the
incidence of viral hepatitis, ATH should be among the diag-
noses considered in clinical practice in patients presenting
symptoms including acute hepatitis or only an increased level
of transaminases with a simultaneous exclusion of infectious
agents and a positive history of other autoimmune diseases.
It should be remembered that negative anti-LKM-1, anti-LC1
or ANA antibodies in a single blood test do not make it pos-
sible to exclude autoimmune aggression. Therapy aimed at
maintaining immunosuppression and inhibiting the inflam-
matory reaction leading to liver cirrhosis is usually based on
steroids administered alongside PPIs or, alternatively, myco-
phenolate mofetil, cyclosporine A, tacrolimus, and biologi-
cal therapy. Ursodeoxycholic acid also has immunomodula-
tory properties and, by allowing a reduction of steroid doses,
it reduces the likelihood of adverse effects of therapy. What
needs to be highlighted in the discussed case is the delayed
diagnosis of AIH in the patient, which was probably related
to the then prevailing COVID-19 pandemic and the associ-
ated limited access to the health care system.
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