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Abstract

De novo autoimmune hepatitis (AIH) is a clinical disease similar to AlIH that develops in liver transplant recipients with
diseases other than AlIH. Timely recognition of this disease makes it possible to avoid graft rejection and liver re-transplan-
tation (LT), liver fibrosis, and can ensure a long life expectancy, given the effectiveness of more active immunosuppression
with the use of corticosteroids and azathioprine, as in the treatment of idiopathic AlIH. The de novo prefix was added to
distinguish this condition from primary autoimmune hepatitis prior to transplant, but the diagnostic algorithm adopted
generally accepted diagnostic criteria for autoimmune hepatitis. In fact, de novo autoimmune hepatitis is characterized
by typical necroinflammation of the liver, rich in plasma cells, increased serum gammaglobulin levels, and the appearance
of inorganic specific autoantibodies. However, the general signs of autoimmune hepatitis de novo, apparently, cannot be
associated with an unambiguous pathophysiological pathway, since they can develop in patients undergoing liver trans-
plantation due to different etiologies.

The literature review presents such aspects as the prevalence of this case, the influence of the HLA phenotype on the
manifestation and outcome of the disease, diagnosis and treatment.

Objective. To conduct a literary review of scientific publications on the development of De novo Autoimmune hepatitis
after liver transplantation in children.

Materials and methods. The authors selected scientific bases for the search such as: Web of science, Cyberleninka,
UpToDate, Pubmed and Cochrane, Google Scholar.

Results. A meta-analysis of scientific articles in English and Russian was carried out for the selected keywords. The
causes of development were not infectious or surgical complications. Liver biopsy revealed histological changes typical
of acute or chronic ovulation. High levels of transaminases, hypergammaglobulinemia, positivity to autoantibodies — ANA,
AMA, SMA, anti-LKM-1. De novo AlH patients did not respond to conventional anti-rejection therapy, but responded only
to classical AlH therapy.

Bananappgarbl 6ayblp TpaHCNNAHTaUMSACbIHAH Keliri de nova ayToMMMyHAbI

renaTuti. 9aebueT wonybl

Epumosa H.X., AxG6eTtoBa A.T.
«A.H. Cbi3FaHOB aTbiHAaFbl YNTThIK FbINbIMM XUPYPrus opTanbirbl» AK, Anmartsl k., KasakcTaH

AHparna

De novo ayronmmyrgbl renatut (AUF) — AWI-ra ykcac kiuHukanbik aypy, 6acka aypynapabiH HOTUXECiHAe OTKepinreH
baybip TpaHCIaHTALUNSCLIHAH KeviiH gamuabl. byn aypyabl Aep Ke3iHae aHbiKTay apKbiibl TDAHCMAAHTATTbI Kabbligamay,
KauTa TpaHcnnaHTaums, 6aybip pubpo3sl CHSAKTbI CanaapaapabiH angbiH anyra 601a/bl, COHbIMEH KOCa, KOPTUKOCTEPOUATAP
MEH a3aTnonPUHMEH akTUBTI UMMYHOCYIPECCHSIHbI KOAAAaHBIM, OMID CYPY YaKbITbIHbIH Y3aKTblfbIH KAMTAMAChI3 ETe/i.

De novo Kocbimwwace! 6yn Xxaraanasl TpaHCnaHTaunsFa AeviHri GipiHLwinik ayTonMMyH/bI renatuTTeH axolpary yiiH
KOCbI/IFaH, anaiga AnarH0oCTUKabIK anropuTMae ayTouMMyH/bl renaTuTTi aHbIKTaY/IbIH Xajbl 6/LLeMAEDI KoNAaHbIIasbl.
Heriziige De novo ayTonmmyHzbl renatut 6aysipaibiH n1a3Masiblk XacyLwanapbiHa 6asi Tuntik HeKpOKabbIHybIMEH, KaH ca-
DbICYbIHAA raMMarnobyuH JEHresiHiH XorapblnaybIMeH, 0praHukasblk eMec crieundukanblik ayToaHTuaeHenepain nasiaa
bonybimeH cunatTanagsl. bipak De novo ayTouMMMyHAbI renatutTin Xannsl bearinepi 6ip natopuannornsibsik XoameH
bavinaHbicnarbl, ce6ebi 6aybip TpaHCINAHTALUNSIChI dPTYPI STNONOMVSFA OaNNaHbICTbl XacalbIHaAbl.

OaebuerTik Lwonyaa ockl XaraaabiH Tapanysl, HLA geHoTuniHiy aypyabiH AaMybl MEH aCKbIHYbIHA 9CEPI, ANArHOCTH -
Kachl XoHe emi 6asHaanasbl.

XymbiCcTbiy MakcaTbl - bananapsarsl 6ayblp TpaHCnNaHTaLUWUSChLIHAH KeviHri De novo ayToMmmyHzbl renatntin
JAamybl Xasisibl FblUTbIMU GachiibIMAapra afeomneTTiK Loy xacay.

Marepuan xaHe apgictep. I3aey ywiH MbiHa fbibiMu 6a3anap TaHaanbiHgbl: Web of science, Cyberleninka,
UpToDate, Pubmed n Cochrane, Google Scholar.

Haruxenep. TaHaanraH TyiiiH co34€p O0/bIHIIA OPbIC XOHE arbUlLLbIH TiNAEPIHAE FblbIMU OaChLIbIMAAPALIH META-
aHann3i xyprisingi. AypyabiH famybl IHOEKLMS HEMECE XUPYPISIbIK aCKbIHYAaH 60MaraH. baybipablH 6MONCUsCyI KeiHae
TpaHcaMuHa3anapabIH Xorapsl AeHresi, raneprammarnobynmHemms, ayroaHtuaeHenepre noautustinik — ANA, AMA, SMA,
anti-LKM-1 anbiktangsl. De novo AUT-meH aybipatsiH HaykacTap Tek AWI-HbIH KnaccukanbiK eMiHe xayan Kaitapasl.



Denova ayTOMMMYHHbIA renaTuT NOC/e TPAHCIMUIAHTALMKN NEYEeHN Y AeTel.

00630p nutepartypsl

Epumosa H.X., Ax6eTtoBa A.T.
AO “HaumoHanbHbIi Hay4HbliA LeHTp xupyprin um. A.H. CeidraHoBa”, . Anmarbl, KasaxcraH

AHHOTayns

De novo ayrommmyHHbivi renatut (AUF) - 310 KImHMYECKOE 3aboneBaxme, HanomuHalowee AUI, kotopoe pa3suBa-
€TCS1 Y PELUNNEHTOB NOCAE TDAHCIIAHTaLMN NeYeHn npy Apyrvx 3abonesannsx, kpome AUI CBoeBpeMeHHoe pacnos-
HaBaxue JaHHOro 3ab0/1eBaHus M03BONSET n306exarb OTTOPXEHNS TDAHCMIAHTATa U MOBTOPHOM TPAHCMAAHTAUMN MEYEHN
(TIT),pubpo3a neyeHn, u MOXET 06ecneynTb BbICOKYIO MPOLONIKUTENLHOCTb XN3HM, Y4NTbIBAS 3PPEKTUBHOCTL BosEe aK-
TUBHOW MMYHOCYIPECCUM C PUMEHEHUEM KOPTUKOCTEPOULOB 1 a3aTUONPUHA, Kak 1 Mpu Ie4eHnn nauonatnyeckoro AU
[puctaska denovobbina f06aBneHa ANiS TOr0, 4T00bI OTANYUTL ITO COCTOSIHNE OT MEPBUYHOMO yTOUMMYHHOIO renaruta o
TPaHCINaHTaLMK, HO B ANATHOCTUYECKOM anropuTMe Obliv MPUHSTHI 0OLLENPUHSTHIE KDUTEDUM ANArHOCTUKY ayTOUMMYH-
Horo renatuTa. Ha camom gene, ayTouMMyHHbIV renatut de Novo XapakTepu3yeTcs TUNNYHBIM HEKDOBOCTANIEHNEM MEYEHM,
boratsiMy nna3aMaTn4ECKUMM KNETKamu, MOBbILLIEHUEM YDPOBHS raMMarnobyimHa B CbIBOPOTKE KDOBU U MOSIBIEHNEM HE-
OPraHnyeckux CreLuPuyeckux ayToaHTTeN. TeM He MEHEE, 00Lme MPU3HaKy ayTOUMMYHHOIO renaruta denovo,He MoryT
ObITb CBSI3aHbI C O4HO3HAYHLIM NATOPU3NOTIOTNHECKAM MTYTEM, MIOCKONILKY OHM MOTYT Pa3BMBATLCSA y MALMUEHTOB, MEPEHEC-
LUVX TPAHCIIAHTALMIO IEYEHN, U3-3a PA3/INYHON STNOOTMA.

B 0630pe nmTeparypbi MPeACTaBAEHb! Takue acnekTbl, Kak PACNPOCTPAHEHHOCTb AAaHHOIO ciiyyas, BimsHue HLA gero-
TUNa Ha NPOSIBIEHNE 1 NCX0A 3a00N1€BaHNS, ANATHOCTHKA U JIEYEHNE.

Llenb pabortbl - npOBECTY INTEPATYDHBIV 0030D HAYYHbIX My6amKaLumii no passutinm De novo ayToUMMYHHOrO renarura
110C/1€ TPAHCMAHTAUMM NEHEHN Y JETEN.

Martepuansl n MeToabl. ABTopamu BbiIOPaHb! Hay4Hble 6a3bi 415 novcka Takue kak: Web of science, Cyberleninka,
UpToDate, Pubmed n Cochrane, Google Scholar.

Pe3ynbrartbl. [10 BbIOPaHHLIM KIIOYEBbIM C/I0BaM bl IPOBEAEH META-aHaNN3 Hay4YHbIX CTATEN Ha aHITINACKOM U1 pyC-
CKOM 53biKax. [TpuamuHamy passutns He O UPEKLIMOHHBIE MM XNPYPINYECKNE OCTOXHERNS. [Tpyn Guoncum neseHm Obiim
BbISIB/IEHBI [YCTONOMMHYECKME U3MEHENS TUIUYHBIE A/ OCTDOIO WM XPOHNYECKOrO OTTOPXEHUS. bbiin BbiSBIEHbI BbICO-
Kne ypoBHU TPaHCaMVHA3, runeprammarniobynmHemms, Mo3UTUBHOCTL k ayToaHTutenam — ANA, AMA, SMA, anti-LKM-1.
Maywnentsl ¢ de novo AUl He oTBeYann Ha 00bIYHYIO TEPaNMI0 NPOTUB OTTOPXEHUS, @ OTBEYAIM TOIbKO HA KNACCHECKOE

neyexme Al

Introduction

Liver transplantation (LT) is considered the
main therapeutic approach for end-stage acute
and chronic liver disease. Approximately 90% of
liver transplant patients are alive and well at 1 year
and 75% at 5 years, with most living full and near-
normal lives. Early post-transplant mortality rates
have dropped sharply over the past two decades,
while late graft loss and patient death rates have
remained unchanged. Therefore, the reasons for
graft and patient failure are important to improve
future outcomes. In the early days after LT, ischemia
and reperfusion injuries predominate, while acute
cellular rejection is relatively common in the first 3
months. And after the cause of graft dysfunction
may vary, and recurrence of the disease is the main
cause of graft loss [1].

Initially, de novo AIH was described predomi-
nantly in children with biliary atresia and was later
found to be more prevalent in PBC recipients. The
first de novo description of AIH was in children in
1998, with 7 of 180 children followed up for at least
5 years after LT. These patients had histological
signs of AlH, hypergammaglobulinemia and high
titers of ANA, SMA, anti-LKM1. Of these 7 patients,
6 responded to therapy with corticosteroids and

azathioprine. Since then, subsequent studies have
confirmed the occurrence of de novo AlH in 1-7% of
patients aged 0 to 9 years after LT [2].

The age of the recipient may be an important
determinant of de novo AIH. Most often occurs and
is more severe in children 3]. Miyagawa-Hayashino
et al. [4] reported that age 11 to 15 years was an
independent prognostic factor for de novo AlH in a
large group of LT recipients from living donors.

The incidence of de novo AlH is unknown be-
cause there are no systematic diagnostic criteria for
this disease. Moreover, the de novo outcome of AIH
is unclear, as there are few studies evaluating its
effect on graft or patient survival. Female transplant
recipients or older donors have a higher prevalence
of de novo AlH, indicating that the risk associated
with de novo AIH may be dictated by the allograft
itself [5].

The 5-year survival rate after LT in AlH is 80-
90% [6]. The results of AT with AIH are good, but
the disease can recur in the allograft despite immu-
nosuppression. The average time from TP to relapse
is 5 years, but relapse can occur as early as 35 days
after surgery [7]. The recurrence rate of AlH varies
between 30-83% and depends on the diagnosis,
treatment, duration of follow-up and the results of
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histological examination of liver tissue. The diagno-
sis of recurrent AlH is based on the appearance of
clinical symptoms of hepatitis, increased levels of
transaminases and IgG, autoantibodies, response
to treatment with corticosteroids and azathioprine.
Reasons associated with the recurrence of AlH
after LT: histocompatibility antigens HLA-DR3 or
HLA-DR4; discontinuation of corticosteroids after
LT, severity of necroinflammatory activity in the na-
tive liver during LT. Recurrent AIH develops less
frequently in patients transplanted for the fulminant
course of AIH with ALF compared with patients with
a chronic form of the disease [8].

The formation of nonspecific autoantibodies is
detected over time after liver transplantation, affect-
ing more than 70% of recipients [9,10], the incidence
of de novo AlH in children ranges from 2-6% [11,12].
These pathological changes, which occur in 4% of
children transplanted for various liver diseases, were
first described at King's College Hospital (London,
UK) [13]. The patients developed a form of graft dys-
function characteristic of classical AlH: high trans-
aminase levels, hypergammaglobulinemia, positive
autoantibody titers ANA, ASMA, typical and atypical
anti-LKM-1, and histological features characteristic
of chronic hepatitis with portal or periportal inflam-
mation and centrolobular necrosis.

The pathogenesis of de novo AlH is poorly un-
derstood; it is a form of graft intolerance or a special
mode of graft rejection that is not directed against
HLA molecules. In the case of de novo AlH associ-
ated with antibodies against GSTT1, patients with
a GSTT1 genotype null who received a transplant
from a positive donor can be described as satisfy-
ing the basic condition for the development of de
novo AlH [14, 15]. However, not every patient with
this genetic mismatch will develop clinical signs de
novo AIH. The history of immunological and clinical
features of patients with GSTT1 mismatch and anti-
GSTT1 antibodies after LT has not been described.

De novo AlH has been associated with atypical
serum autoantibodies, which are antibodies against
glutathione S-transferase T1 (anti-GSTT1). In fact,
the discrepancy between the donor and recipient in
the GSTT1 genotype is a necessary factor for the
emergence of anti-GSTT1 and the de novo develop-
ment of AlH.

De novo AlH should be distinguished from acute
rejection, chronic rejection, viral infection, and drug
side effects. Histological features and the time in-
terval between disease onset and liver transplanta-
tion are important in guiding diagnostic efforts [16—
22]. Acute rejection occurs within 30 days after LT
and is characterized by portal and central endothe-
litis, damage to the bile ducts and eosinophils, and
chronic rejection develops 3-12 months after LT and
is characterized by cholestatic laboratory findings:

bile duct loss. lesion of more than 50% of the portal
tracts, loss of a small artery, perivenular fibrosis,
and obliterating foam cell arteriopathy [16].

Other causes of graft dysfunction after liver
transplantation, such as rejection, infection, and
hepatic artery thrombosis, were ruled out. Study
patients with De novo AlH did not respond to stan-
dard antiretroviral therapy, but responded to clas-
sical AIH therapy. None of the children had under-
gone transplants for autoimmune liver disease, and
all had therapeutic antireactive serum calcineurin
inhibitor concentrations at the time of de novo AlH
diagnosis. De novo AlH is sometimes a complication
in liver transplant donors [23]. The largest pediatric
trial published to date describes 41 out of 788 pa-
tients with single-center TP who developed de novo
AlH. Graft rejection and steroid dependence have
been identified as risk factors for this complication
[24]. In adults, the development of this condition
can be predicted using a histological picture char-
acterizing centrilobular inflammation with necroin-
flammatory activity and plasma cell infiltration. In
children, the histological feature of de novo AlH is
lobular hepatitis without necroinflammatory activity
or plasma cell infiltrates [25].

Several reports investigated the relationship
between the de novo development of AlH after liver
transplantation with the possession of a specific
major histocompatibility complex (MHC) antigen
between recipient and donor. In the report, five out
of seven patients received livers from donors with
HLA alleles known to confer sensitivity to AlH, two
being DR4, one DR3 and two being DR3 / DR4,
while no association was found to possess DR3 or
DR4 recipient [13]. Henegan et al. [26] found HLA
DRB * 0301 or DRB * 0401 in donors or recipients
in all cases, and Salcedo et al. [27] found an over-
representation of DR3 in recipients. It is necessary
to investigate a larger number of patients to estab-
lish the immunogenetic effect on the de novo devel-
opment of AlH after liver transplantation.

If the five-year survival rate after liver transplan-
tation is 92%, the autoantibodies disappear within
two years. Recurrence of autoimmune hepatitis
after liver transplantation has been reported in pa-
tients who received overdose of immunosuppres-
sive drugs and in HLA DRS-positive patients who
received HLA DR3-negative transplants.

Role of liver biopsy for diagnosis and decision
making in De Novo autoimmune hepatitis?

According to the Banff Working Group, the histo-
logical criteria used to diagnose De novo AlH in a liv-
er allograft are similar to those used to recognize AlH
in a nontransplant setting [28]. Many studies have
identified a typical plasma cell rich infiltrate showing
a significant necroinflammatory interface and peri-
venular activity [29]. De novo AlH should be differ-



entiated from other causes of hepatitis, such as id-
iopathic chronic hepatitis after LT and viral hepatitis.
In a large cohort of 51 pediatric patients diagnosed
with De novo AlH, the predominant histological pat-
tern of damage was necroinflammatory activity, pre-
sented as lobular hepatitis, followed by interface
and perivenular activity [30]. The rest of the injury
patterns were similar to those observed in acute re-
jection, chronic rejection, and bile duct obstruction.
80% of liver biopsies showed no or moderate fibro-
sis. An infiltrate rich in plasma cells was observed in
only 31% of patients; they affected the portal areas.
A decrease in the severity of hepatitis and plasma
cell rich infiltrates was indicated in biopsies taken
from these patients after treatment with corticoste-
roids. Sebagh et al. [31] developed a mathematical
model to assess the predictability of the histological
diagnosis of DAIH. This model had the best level of
predictability (99.6%) when both severe centrilobu-
lar necroinflammatory activity and a centrilobular
plasma cell ratio of 30-50% were present. This model
can be useful for separating DAIH from other nosolo-
gies [32]. Diagnosing autoimmune hepatitis de novo
(AIH) after orthotopic liver transplantation (OLT) is
difficult when hypergammaglobulinemia is absent.
Circulating autoantibodies are not sensitive or spe-
cific for de novo AlH, but a positive result increases
the diagnostic likelihood. There is evidence of the
discovery of new autoantibodies to liver microsomes
against CYP-2C19 in a 9-year-old boy with de novo
AIH who developed 7 years after OLT. Graft dysfunc-
tion is manifested by hypertransaminasemia, and
gammaglobulins were normal. Liver histology and
response to high dose corticosteroids supplemented
with azathioprine further confirmed the de novo AIH
diagnosis. The study of autoantibodies by indirect
immunofluorescence in rodent tissues showed a new
staining pattern affecting the pericentral zone of the
liver and preserving the renal tissue. Imnmunoblotting
of human liver proteins allowed them to character-
ize new antibodies to liver microsomes and identify
CYP-2C19 as a human antigen [33]. De novo AlH
can be aggressive in children. In one pediatric group,
80% of recipients had an outcome as pronounced fi-
brosis, and graft loss occurred in 33%, despite the
combined treatment of corticosteroids with azathio-
prine. Adult patients who develop de novo AlH after
treatment for recurrent HCV infection with interferon
may also be aggressive. In the first group, 2 out of 9
patients were fatal, and 1 patient had graft rejection
and 1 patient required a second transplant, despite
the rapid initiation of corticosteroid treatment.

De novo AlH should be distinguished from acute
rejection, chronic rejection, viral infection, and drug
side effect. The difficulty in making a diagnosis is
due to the lack of a specific marker. Recurrent AlH
develops in about 20—25% of cases [34,35]. The

awareness that treatment with prednisolone and
azathioprine is effective for de novo AlH after LT has
resulted in excellent graft and patient survival. This
is documented in an article describing the experi-
ence of a single center for de novo AIH treatment
after liver transplantation. The retrospective drug-
naive group was compared with the prospective
group of patients receiving steroids and azathio-
prine. While all patients who did not receive drug
treatment developed liver cirrhosis and were fatal
or required a second transplant, none of the treated
patients had progression of the disease within four
years. At the stage of drug treatment, an increased
dose of corticosteroids or their resumption of ad-
ministration with or without azathioprine or MMF
are used [36]. When we do not see the desired re-
sponse, azathioprine / MMF can be substituted for
sirolimus [37]. The prophylactic use of azathioprine
in patients with liver transplants associated with AIH
has not been systematically evaluated, although
such a tactic seems to be justified. AIH de novo
has been described in 2—7% of patients after LT for
various diseases not associated with autoimmune
processes, especially in children. The treatment
strategy is the same as for recurrent AlH. Finally,
patients with recurrent or de novo AIH should be
considered for re-transplantation if AIH progresses
to graft loss (rarely with early treatment) [38].

De novo AlH has been described as a manifes-
tation of immune restoration in HIV-infected pa-
tients receiving highly active antiretroviral therapy.
Liver biopsy data play an important role in estab-
lishing the diagnosis of AIH and differentiating nu-
merous other causes of changes in liver function
parameters in these patients [39]. Standard AlH
immunosuppressive therapy can be effective, but
sometimes it is complicated by the development of
life-threatening infections. Treatment of AIH in HIV-
infected patients should be individualized and take
into account the possible risks and benefits [40].

Conclusion

The de novo position of AIH in the spectrum of
allograft dysfunction is still undetermined, and fur-
ther research is needed to standardize its diagnosis
and distinguish it from plasma cell-rich rejection.
This requires looking for disease-specific serologic
markers and determining the value of anti-GSTT1
testing. In pediatric patients with unexplained graft
dysfunction after LT, it is important to quickly rec-
ognize de novo AIH and develop an adequate diag-
nostic strategy, including assessment of serum au-
toantibodies, immunoglobulin G, and liver biopsy.

Early diagnosis and prompt initiation of therapy
with prednisolone or prednisolone in combination
with azathioprine are the main principles of treatment
of recurrent and de novo autoimmune hepatitis.
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