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Aim: to analyse the principles of diagnosis and treatment of intrahepatic cholestasis in chronic liver diseases, to pres-
ent data on the effectiveness of ademetionine in the treatment of chronic liver diseases with intrahepatic cholestasis
and the materials of the Expert Meeting held in 2023.

Key points. During the Expert Meeting, the problems of diagnostics and treatment of intrahepatic cholestasis in var-
ious chronic liver diseases were discussed, the effectiveness of ademetionine was clarified, and optimal regimens for
its administration were determined.

The relevance of the existing algorithm for diagnosing cholestasis in real clinical practice was assessed. The effec-
tiveness of ademetionine in the treatment of various liver diseases occurring with intrahepatic cholestasis (cholestat-
ic forms of drug-induced liver damage, alcoholic liver disease, non-alcoholic liver disease, primary biliary cholangi-
tis) was demonstrated, manifested by a decrease in clinical and laboratory signs of cholestasis. The anticholestatic
mechanisms of ademetionine action were clarified, which consist in normalizing the fluidity of hepatocyte mem-
branes, regulating the activity of Nrf2, a key transcription factor, suppressing lipid peroxidation and the resulting
damage to hepatocytes and cholangiocytes. Optimal regimens for prescribing ademetionine for various clinical sit-
uations were considered.

Conclusions. Ademetionine is an effective drug that, due to its pleiotropic action and favourable safety profile, can
be used in various chronic liver diseases accompanied by cholestasis, including as a part of the complex therapy.
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OcCHOBHbI€E NosIoXXeHus. B xoae coBeLLaHns akCnepToB Oblnm 06CyXAeHbI NPOGIEMbI AUArHOCTUKA U JIEYEHUS BHYTPU-
NMeYEeHOYHOro X0N1IecTasa Nnpu PasfinyHbIX XPOHNYECKNX 3a001EBAHMSAX NEYEHW, YTOYHEHA 3P PEKTUBHOCTL aEMETNOHN-
Ha, onpeaeneHbl ONTUMallbHbIE CXEMbI M0 NpUemMa.

OueHeHa akTyanbHOCTb CYLLECTBYIOLLErO afiroputMa AMAarHOCTUKM XONiecTada B peanbHOW KIVHWYECKOW MpakTuKe.
MpoaemMoHcTprpoBaHa 3P PEKTUBHOCTb aAEMETMOHMHA B JIEYEHMUN Pa3fNyHbIX 3a00NeBaHUI NeYeHn, NPOTEKaoLLIMX
C BHYTPUMNEYEHOYHbLIM XONECTA30M (XosiecTaTnyeckme hopMbl TEKAPCTBEHHbBIX MOPAXEHUI NEYEHN, ankorosibHas 60-
NE3Hb MEeYeHW, HeankoronbHas 601e3Hb NEYEHN, NEPBUYHBIN BUIMAPHbIA XONAHIUT), NPOSBASIOLLAACH YMEHbLUEHNEM
KJIIMHNYECKMX U NabopaTopHbIX MPU3HAKOB X0siecTasa. YTOYHEHbI aHTUXONIECTAaTUYECKME MEXAHU3Mbl OEeNCTBUS afe-
METMOHWNHA, KOTOPbIE 3aK/0HAIOTCS B HOPMan3aumm TEKYYECTU MEMOPaH renaTtoumMToB, Peryisumm aktuBHoCTU Nrf2,
KJII04EBOr0 hakTopa TPAHCKPUMLMK, NOAABNEHNM NEPEKMCHOIO OKUCIEHUS IMMO0B U 00YCNOBIEHHOIO MM NOBPEXAE-
HWSA renaToumToB N XONaHMMOLMTOB. PacCMOTPEHbI ONTUMasIbHbIE CXEMbl HA3HAYEHUSA afeMETUOHVHA ONA PasINYHbIX
KITMHNYECKUX CUTYyaL .

BbiBOAbI. ADEMETUNOHVH SBNSIETCSH 3 DEKTUBHBLIM NPenapaTtoM, KOTopbI 6narogaps NAeioTponHoOMy AeicTeumio 1 6na-
ronpusSTHOMY NPO@UII0 6E30MACHOCTU MOXET MPUMEHSTLCS MPU PA3SINYHBIX XPOHUYECKMX 3a001EBAHMSIX MEYEHN, CO-
NPOBOXAAIOLLMXCHA XO1ECTa30M, B TOM YMCJSIE B COCTaBe KOMIMJIEKCHOM Tepanuu.

KnioueBble cnoBa: BHYTPUNEYEHOUHbIV XONECTa3, XPOHNYECKME 3a00EBaHNS NEYEHW, aAEMETUOHVH, S-aneHo3u-L-
METUOHVH
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KUH B.T. BHYTpPUNEYeHOUHbIN X0NecTas npu XPOHUYECKMX 3a00NEBaHNSIX MEYEHN U POJb AAEMETMOHUHA B €ro NievyeHnn (063op
nutepaTypbl 1 pesontoums CoBeTa akCnepToB). POCCUIACKII XypPHaN raCTpO3HTEPONOrM, FrenaTonorum, Kononpoktonorum. 2024.
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The Expert Meeting meeting chaired by
Professor M.V. Maevskaya was held to address
the basic concepts of diagnosing and treating in-
trahepatic cholestasis (IHC) in various chronic
liver diseases (CLDs), as well as the role of ade-
metionine in its treatment. Professor Maevskaya,
who began the Expert Meeting, emphasized its
importance due to the increasing prevalence of
CLDs with THC, as well as a lack of awareness
of practitioners on use and action mechanisms of
various hepatoprotective agents.

Professor E.N. Shirokova (Moscow) stated that
CLDs are frequently associated with cholesta-
sis. According to the European Association for
the Study of the Liver (EASL), cholestasis is an
impairment of bile formation and/or bile flow,
which may be asymptomatic or clinically present
with fatigue, pruritus, right upper quadrant dis-
comfort, and, in some cases, jaundice. Cholestasis
is considered chronic if it lasts for more than 6
months. It is important to remember, that jaun-
dice and cholestasis are not the same, as cholesta-
sis is not always accompanied by jaundice [1, 2].

Cholestasis may be classified as extrahepatic or
intrahepatic, depending on the primary anatom-
ic site of the pathology. The latter is classified
as hepatocellular and cholangiocellular. Mixed
cholestasis is observed in some cases [1, 3]. Table
1 shows the main causes of cholestasis.

It is crucial to understand that THC can occur
in any CLD, regardless of its etiology. It can be
observed in the natural course of several CLDs
(such as viral hepatitis or non-alcoholic and alco-
holic steatohepatitis), with varying incidence and

at different stages; however, it often indicates
progression and severe course of the diseases [4].

Alkaline phosphatase (ALP) 1.5 times the up-
per limit of normal (ULN) and gamma-glutamyl-
transferase (GGT) 3 ULN are considered diagnos-
tically significant [1]. An asymptomatic elevation
of ALP may be the first sign of chronic cholesta-
sis. However, in this case, extrahepatic causes of
laboratory abnormalities should also be ruled out,
since elevated ALP is a common sign of bone dis-
eases. Its hepatic origin is usually suggested by a
parallel increase in GGT and/or conjugated bil-
irubin. However, it should be noted that an iso-
lated increase in ALP with normal GGT occurs
in certain liver diseases (for example, progressive
IHC types 1 and 2).

The algorithm proposed by EASL (2017)
(Fig. 1) should be deemed the most effective for
the differential diagnosis of cholestasis. After dis-
cussing the algorithm, the experts decided it was
appropriate for use by Russian practitioners. The
diagnosis will include two stages.

The first stage of the diagnosis is performed by
primary care physicians (general practitioners). In
case of elevated ALP, GGT, and/or conjugated
bilirubin, they should clarify anamnesis and per-
form physical examination. Test for viral hepati-
tis, and abdominal ultrasound are required. When
questioning the patient, it is necessary to discuss
not only the use (especially within 3 months be-
fore the onset of cholestasis) of medications, but
also various dietary supplements, vitamins, and
herbs that can cause drug-induced liver injury
(DILI). Moreover, it is necessary to analyze the
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Table. Main causes of intrahepatic cholestasis (according to EASL 2012, 2017 with modifications)
Table. OcHoBHbIe IPUYNHDBI BHYyTpHIIeYeHOUHOTO Xosectasza (110 EASL 2012, 2017 ¢ uaMeHeHUsIME)

Intrahepatic cholestasis / Buympuneuenounwiii xonecmas

Hepatocellular / I'enamouenanionapmuoiii

Hepatocellular / I'enamoueanionapmuoiii

- Alcoholic steatohepatitis / Azxozoavnoui cmeamozenamum

- Non-alcoholic steatohepatitis /

Heanxozonvnolii cmeamozenamum

- Viral hepatitis / Bupycuuiii 2enamum

- Cholestasis in parenteral nutrition /

Xoaecmas npu napenmepaibHoM NUMAHUU

- Sepsis-, endotoxemia-induced cholestasis / Cencuc-,
IHOOMOKCEMUA-UHOYUUPOBAHHDII X0JIeCNA3

+ Drug-induced liver injury /

Jlexapcmeennvie nopax;enus neven

- Genetic diseases (benign recurrent intrahepatic

cholestasis type 1—3, progressive familial intrahepatic
cholestasis type 1—3, intrahepatic cholestasis

of pregnancy, persistent hepatocellular secretory fail-

ure, erythropoietic protoporphyria) / I'enemuuecxue
nacaedcmeennvie 3abosesanus (dobpoxavecmeenviil
peuuousupyoOuULl HYMpuUneteHouHvlll xoiecmas 1—3-20
muna, npozpeccupyrouull. CeMeunvlll 6HYMpPUNeUeHoOUHbll
xonecmas 1—3-20 muna, 6HympuneuenouHvli Xo1ecmas
bepemennoix, CMOUKAS 2eNAMOUENTIONAPHAS CEKPETNOPHASL
HeOOCMAMOUHOCb, IPUMPONOIMUUECKAS NPOMONOPPUPUS)

- Benign infiltrative diseases: amyloidosis, sarcoidosis, other
granulomatosis, storage diseases / /Jo6pokauecmeennoie
UHGUILMPAMUBHDIE NOPAKEHUS: AMULOUI03, CAPKOUIO3

u Opyeue zpanyiemamosovlt, 601e3HU HAKONACHUS

- Malignant infiltrative lesions: in oncohematological dis-
eases, metastases / 3z0xauecmeentoie uHGUILMPAMUSHDIE
NOPaAXKeHUsL: NPU OHKOZEMAMOI0ZULECKUX 3A00Ie6AHUSX,
Memacmasax

- Paraneoplastic syndrome (in Hodgkin’s lymphoma, renal
cell carcinoma) / ITapaneoniacmuyeckutl cunopom

(npu numgpome Xodxxumna, noueuHoKACMOUNOM paKe.)

- Bile duct anomalies /' ITopoxu xenunvix npomoxoe

- Nodular regenerative hyperplasia /

Y3noeas pezenepamoprnas sunepniasus

- Vascular disorders (Budd — Chiari syndrome, veno-occlu-
sive disease, congestive hepatopathy) /

Cocyoucmote napywenus (cundpom Badda — Kuapu,
6EHOOKKII03UOHHAS 00Ne3Hb, 3ACOUNAS 2eNAMONAMUSL)

- Liver cirrhosis (of any etiology) / I[uppos nevenu
(060t 3muorozuu)

+ Primary biliary cholangitis /
Hepsuunvil 6uruapnoitl xoianzum

- Primary sclerosing cholangitis /
I epsuunulii ckaAepOSUPYIOUUT XOAHZUM

- IgG4-associated sclerosing cholangitis /
1gG4-ceasannviil cKaAepO3UPYIOUUL
xonameum

- Secondary sclerosing cholangitis (cholangio-
lithiasis, ischemic, in hereditary hemorrhagic
telangiectasia, vasculitis, infectious diseases) /
Bmopuunvie cxaeposupyiowie xoaaHzumol
(xonanzuorumuas, uuemuuecxkue,
npu HAcAe0CMEEHHOU 2eMOPPALULECKOU
meaeanzudIKmasuu, 8ACcKyIUmax,
UNHDEKUUOHNHBLY 3A00LCEANULX )

+ Drug-induced liver injury /
Jexapcmeennvie nopaxenus nevenu

- Cystic fibrosis / Myxosucuudos

- Ductal plate malformations: von Mey-
enberg complexes (biliary hamartomas),
Caroli syndrome, congenital liver fibrosis /
Manvehopmayuu 0yxmanrvHou NAACMUHKU:
KOMNJIEKCbL ?OH Meiien6epza (6uruaprovie
eamapmomul), cunopom Kapoau,
8pOKOEeHHBLU pubpo3 neuenu

- Graft-versus-host disease /
Peaxuyus <mpancnianmam npomue X03sunas»

- Idiopathic ductopenia /
Houonamuueckas dyxmonenus

- Langerhans cell histiocytosis /
T'ucmuouumos u3 xaemox Jlaneepeanca

family history to identify possible hereditary dis-
eases. Occupational hazards and previous bile duct
surgeries should also be taken into account.

In the majority of cases, abdominal ultrasound
helps differentiate between intrahepatic and ex-
trahepatic cholestasis. If the cause of cholestasis
cannot be determined, the patient should be re-
ferred to a gastroenterologist for the second di-
agnostic stage with a more thorough assessment
(imaging, immunoassay, and genetic screening).
Even in the absence of abnormal physical and ul-
trasound examination findings, regardless of the
patient’s sex, it is necessary to perform tests for

autoantibodies characteristic of primary biliary
cholangitis (PBC) (antimitochondrial antibodies,
antinuclear factor, anti-sp100 and anti-gp210 an-
tibodies).

Should ultrasound signs of bile duct dilation be
detected, magnetic resonance cholangiopancrea-
tography (MRCP) has to be performed, as well
as endosonography to visualize the distal zone of
the ducts. These tests are also recommended in the
absence of anamnestic or ultrasound signs typical
for specific diseases during the initial examination.

Liver biopsy is required when serological test-
ing and imaging studies fail to determine the

22
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Elevated ALP/GGT and/or conjugated bilirubin;
HBsAg and anti-HCV: negative

Stage |

Observation and reassessment

(o]
T 8¢ h . ) — Suspected DILI
zE | Medical history, physical examination, |
EL abdominal ultrasound
| = = 1 T Focal lesions; bile duct dilation
Antimitochondrial antibodies, antinuclear Positive autoantibodies
factor (anti-sp100, anti-gp210)
Negative autoantibodies, no drug Diagnosis
Stage Il = 1 history Stenosis (sclerosing cholangitis) established
En . . | (with or without additional
g | FHE et e s, | specific diagnosis methods)
— E l No abnormalities Genetic mutations
E | Genetic tests I
o
1 No abnormalities
. . Parenchymal damage
| Liver biopsy :
l No abnormalities Bile duct damage J

Figure 1. Diagnostic algorithm for chronic cholestasis (according to EASL, 2017 with modifications): IIIM — al-
kaline phosphatase, I'TT — gamma-glutamyl transferase, Y31 OBII — ultrasound examination of abdominal or-
gans, MPXIIT' — magnetic resonance cholangiopancreatography, sugoY 31 — endoscopic ultrasound examination

Pucynox 1. AIroput™ AMarHOCTUKN XpoHMUeckoro xosecrasa (o EASL, 2017 ¢ usmenennsyn): 11D — menounast
docdaraza, ITT — ramma-rayramuarpancdepasa, Y3 OBII — yabrpasBykoBoe nccaeoBaHue OPraHoB GPIOIITHOIM
nosioct, MPXIIIT — MarautTHO-pe3oHaHCHasI XoJaHTHomaHkpearorpadus, sHaoY 3V — sHI0CKONUYECKOe YIbTpa-

3BYKOBO€ UCCJICJOBaHUE

cause of cholestasis. It should be noted that liv-
er histology is not always useful in cholestatic
diseases. Molecular genetic testing for mutations
causing rare monogenic cholestatic syndromes is
recommended when other causes of cholestasis are
ruled out and the family history, clinical pattern,
and examination findings indicate its hereditary
nature [1]. If no information can be obtained at
this stage of the diagnosis, case follow-up with a
subsequent reevaluation of the patient is required.

In her report on DILI, Professor Maevskaya
(Moscow) stated, that the pandemic of new
coronavirus infection increased the incidence
of drug-induced liver injury and drug-induced
cholestasis. According to population studies, the
incidence of drug-induced liver injury ranges from
2.7 to 19 per 100,000 population per year, with
considerable variability in the prevalence and
causes of DILI in different parts of the world [5].
More than 1,000 drugs, dietary supplements, and
herbal preparations have been identified as con-
tributing to the development of DILI, and this
list grows on an annual basis. The drugs that most
commonly cause DILI include antineoplastic and
antibacterial drugs, non-steroidal anti-inflamma-
tory drugs, psychotropic and lipid-lowering drugs,
herbs, and dietary supplements.

Among the adverse drug reactions for DILI,
types A and B are the most significant. Type
A are predictable, frequent reactions associat-
ed with the pharmacological activity of drugs.
Type B are unpredictable, dose-independent re-
actions not associated with the pharmacological
activity of drugs (idiosyncrasy). The Council for
International Organizations of Medical Sciences
(CIOMS) (1999) proposed to classify the types
of liver injury (hepatocellular, mixed, cholestatic)
based on an increase in ALT or ALP. This clas-
sification was further supported by all leading
hepatology associations and underlies the diag-
nosis, differential diagnosis, and treatment of
DILI [6, 7].

Cholestatic DILI is frequently associated with
polymorphisms in the genes responsible for the ac-
tivity of glutathione peroxidase (GPX1Leu) and
manganese superoxide dismutase (SOD2Ala), as
well as inhibition of bile salt transporters by the
multidrug resistance associated protein (MRP)
and its fractions (MRP3 and MRP4) [8, 9].

When DILI is suspected, diagnostic algorithm
should be based on DILI classification into hepa-
tocellular and cholestatic types (Fig. 2). DILI is
diagnosed by assessing the medical history, the
potential hepatotoxicity of administered drugs,
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and the observed damage phenotype, as well as by
ruling out other liver diseases.

To establish the causal relationship between
drugs intake and the patient’s condition, prac-
titioners must be guided by the RUCAM score,
which serves as both professional and legal pro-
tection in the future management of the patient
[6, 7, 10]. Hy’s law is the simplest and most con-
venient tool for assessing the risk of severe, po-
tentially fatal cases and identifying patients who
require urgent hospitalization: jaundice (bilirubin
> 2 ULN) in hepatocellular cholestasis (ALT > 3

ULN) suggests a 10 % mortality rate from liver
failure [6, 11, 12].

The priority in DILI is to discontinue the drug
that caused liver injury. According to Russian
and foreign guidelines, depending on the etiolo-
gy, the DILI phenotype, and the severity of the
condition, patients can be prescribed N-acetyl
L-cysteine (paracetamol antidote), glucocortico-
steroids, L-carnitine, ursodeoxycholic acid (UDCA),
and a variety of other medications [6, 7].

The efficacy of ademetionine (S-adenosyl-
L-methionine) has been established and proven

Changes in liver function tests. Suspected DILI

!

Medical history and physical examination
Assessment of administered drugs, herbal preparations, and dietary supplements

A

Determination of R and type of damage
R = (ALT/ALT ULN) : (ALP/ALP ULN)

{

R>5
(hepatocellular)

2<R<S5
(mixed)

R<2
(cholestatic)

First-line examinations:

ultrasound).

liver biopsy, etc.

serological testing to rule out acute viral hepatitis and
autoimmune hepatitis; imaging studies (e.g., abdominal

Second-line examinations, on a case-by-case basis:

serological testing to rule out less common hepatotropic viruses
(cytomegalovirus, Epstein — Barr virus, herpes simplex virus),
determination of viral nucleic acids; ceruloplasmin, ferritin,
transferrin saturation, alpha-1-antitrypsin, Doppler ultrasound,

First-line examinations:
imaging studies (abdominal
ultrasound/CT/MRI).
Second-line examinations,
on a case-by-case basis:
magnetic resonance
cholangiography +
endosonography, serological
testing (to rule out primary
biliary cholangitis); liver
biopsy.

\

~

1. Data assessment:
a) completeness in ruling out other etiologies;

¢) causality analysis (RUCAM).

Data assessment, causality analysis, and diagnosis

b) analysis of literature data on the hepatotoxicity of the drug / herbal preparation / dietary supplement;

2. Clinical conclusion for the final diagnosis of DILI.
3. Expert consultations, if doubts about the diagnosis persist.

Figure 2. Algorithm of actions in case of suspected drug-induced liver injury (Russian Scientific Liver Society,

2019, with modifications)

Pucynox 2. AnropuTt™ feiicTBuil IpM MoJ03peHMH Ha JeKapcTBeHHoe mopaskenue nedenun (Poccuiickoe o6miectso

1o uzyuenuio neyenu, 2019, ¢ u3MeHEHUAMN)
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in a number of clinical studies (CSs) of DILI
during anticancer chemotherapy [13, 14]. In can-
cer patients, it is important to perform anticancer
therapy in full and to avoid its delay and discon-
tinuation. When using oxaliplatin-based regimens
in patients with colorectal cancer, ademetionine re-
duces not only the incidence of DILI, but also the
need for chemotherapy dose adjustment [15, 16].

In the prospective multicenter study in can-
cer patients with DILI during polychemotherapy,
step therapy with ademetionine (400—800 mg/day
parenterally for 2 weeks, then 800—1,600 mg/day
orally for 4 weeks) enabled improving clinical and
laboratory parameters and performing chemother-
apy in full, with better tolerability [17].

Ademetionine has also been shown to be effec-
tive in treating cholestatic DILI caused by immu-
nosuppressants in psoriasis [18, 19].

Because of its pleiotropic action, ademetionine
in DILI has an anticholestatic effect, providing
glutathione and taurine synthesis, bile acid conju-
gation, and bile acid detoxification, as well as an
antineurotoxic and antidepressant effect. Along
with the improvement of biochemical parameters,
the severity of jaundice, pruritus, and fatigue de-
creases, and quality of life improves.

Thus, ademetionine should be recommended
to patients with specific forms of cholestatic
DILI. In severe DILIs requiring treatment with
hepatotoxic drugs, step therapy with ademe-
tionine is recommended to accelerate the ther-
apeutic effect.

Professor A.O. Bueverov (Moscow) presented
data on the prevalence of alcoholic liver dis-
ease (ALD) in the world and in Russia (8 % of
the population), emphasizing that the true preva-
lence is unknown due to widespread latent alcohol
abuse [20, 21]. Among the clinical variants of the
disease course, the incidence of cholestatic alco-
holic hepatitis is 5—13 % [22]. The most common
form of alcoholic hepatitis with jaundice is also
accompanied by intracellular cholestasis.

Alcoholic liver disease may be accompanied by
IHC due to toxic, mechanical, or inflammatory
mechanisms, or a combination of these. Impaired
transsulfuration depletes the intracellular pool of
thiols and sulfates (glutathione, taurine, etc.) crit-
ical for detoxification [23]. The speaker focused
on new data on the role of IHC in ALD. Severe
alcoholic hepatitis with cholestasis impairs hepat-
ic cell regeneration: due to the deficiency of the
hepatocyte nuclear factor HNF-4a, hepatic pro-
genitor cells (oval cells) differentiate into chol-
angiocytes rather than hepatocytes [24, 25]. A re-
cent study found that in alcoholic hepatitis, the
loss of inositol 1,4,5-trisphosphate receptors type
3 on cholangiocytes reflects cholestatic changes at

the molecular level; neutrophils bind to 1 integ-
rin on cholangiocytes, which can contribute to the
development and persistence of cholestasis [26].

The mechanisms of action of ademetionine
in ALD are diverse and complementary, as evi-
denced by clinical studies [27, 28]. According to
G. Vendemiale et al., patients with ALD who re-
ceived oral ademetionine for 6 months had a sig-
nificant increase in glutathione in the liver com-
pared to placebo, with a simultaneous decrease in
oxidized glutathione and AST [29]. Ademetionine
reduces the activity of both cytolysis and
cholestasis markers (ALP, GGT), as well as the
level of bilirubin, which may indicate an im-
provement in both cholestasis and hepatocyte
function. Laboratory changes are accompanied
by a clinical improvement, such as a decrease
in jaundice and pruritus [30—33]. A pilot study
showed that ademetionine added to classical
therapy with prednisolone in severe alcoholic
hepatitis reduced the incidence of hepatorenal
syndrome. However, the small sample size made
it impossible to assess the effect of ademetionine
on survival [28]. J.M. Mato et al. demonstrat-
ed an increase in the survival rate of patients
with alcoholic cirrhosis (Child —Pugh Class A
and B) following two years of therapy with ade-
metionine [34].

Ademetionine has the highest levels of evidence
among hepatotropic agents in terms of ALD and
is indicated for the treatment of patients with cy-
tolytic and cholestatic syndromes as part of com-
bination therapy [35, 36]. Its efficacy in ALD
is determined primarily by the replenishment of
glutathione, which is essential for detoxification.
Its antioxidant, detoxifying, and antidepressant
effects are also significant [37]. Further studies
are required to clarify the effect of ademetionine
on the survival of patients with severe forms of
the disease.

Professor K.L. Raikhelson (Saint Petersburg)
emphasized the challenges in the treatment of pa-
tients with primary biliary cholangitis (PBC)
due to the growing incidence and prevalence of the
disease both in Russia and worldwide [1, 38—40].

UDCA is the basis of PBC therapy; it prevents
cirrhosis and reduces the risk of death at all stages
of the disease, including in non-responders [41].
It is most effective in patients with a response
after one year of treatment [41].

However, there are substantial issues with sec-
ond-line therapy, in patients who do not respond
to UDCA. Obeticholic acid is used as second-line
therapy in several countries. However, it has sig-
nificant side effects (primarily, increased pruritus)
and is contraindicated in progressive and decom-
pensated cirrhosis [40].
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The efficacy of peroxisome proliferator-activat-
ed receptor agonists (fibrates) in PBC was most
convincingly demonstrated in the BEZURSO
study [42]. Experts currently consider fibrates
as an off-label alternative for the treatment of
patients with an inadequate response to UDCA,;
however, they are not recommended for patients
with decompensated liver disease [40]. Ongoing
phase 3 clinical studies of selective peroxisome
proliferator-activated receptor agonists in patients
who do not respond to UDCA show promising
results [43, 44]. A randomized, placebo-controlled
clinical study of the efficacy of budesonide in
PBC yielded disappointing results: while improv-
ing laboratory parameters, it had no effect on his-
tology parameters [45].

However, even with a response to PBC ther-
apy and a decrease in disease progression, some
patients continue to experience persistent pruritus
and hepatogenic weakness/fatigue. While UDCA
and fibrates reduce cholestatic pruritus, none of
the basic PBC therapies (UDCA, obeticholic acid,
etc.) has shown any effect on hepatogenic weakness,”
fatigue [46]. Modafinil seemed promising; however,
a double-blind, placebo-controlled, randomized clin-
ical study found it to be ineffective [47].

Several studies have demonstrated the positive
effect of ademetionine on laboratory markers and
hepatogenic weakness in PBC [48—50]. According
to the Polish researchers, patients with PBC
who received ademetionine 1,200 mg/day orally
for 6 months showed a reduction in hepatogenic
weakness/fatigue already after 3 months of ther-
apy, which was maintained after treatment [50].
Further data analysis revealed, that in patients
responding to ademetionine treatment, the reduc-
tion in hepatogenic weakness was accompanied by
a decrease in ALP and antimitochondrial antibod-
ies. The authors suggested that ademetionine has a
protective effect on cholangiocytes due to antioxi-
dant properties and replenishment of glutathione de-
ficiency characteristic of chronic cholestasis [50, 51].

Thus, ademetionine is a promising therapy in
the complex treatment of PBC, affecting not only
laboratory markers of cytolysis and cholestasis,
but also hepatogenic weakness/fatigue.

The speaker emphasized on the etiology of
chronic secondary THC, with non-alcoholic fat-
ty liver disease (NAFLD) as one of its main
causes. According to several authors, secondary
IHC, which occurs in the natural course of most
CLDs, is a marker of severe course, late stages,
or specific forms of the disease [52, 53]. This is
confirmed by a clinical and morphological study
by R. Sorrentino et al., which revealed more se-
vere, total histological hepatic injury with bridg-
ing fibrosis or cirrhosis in NAFLD patients with

cholestasis and demonstrated a negative effect of
cholestasis on disease progression [54]. In steato-
hepatitis, as compared to steatosis, there is an in-
crease in the periportal ductular reaction, which
correlates with the progression of fibrosis [53].
Indeed, depending on the stage of NAFLD, the
incidence of histologically confirmed THC increas-
es from 1/4 of cases with steatosis to almost 1,2
of cases with cirrhosis [56].

In comparison with hepatocellular and mixed
patterns, the cholestatic pattern in NAFLD is in-
dependently associated with a higher risk of de-
compensation, hepatocellular cancer, and death
from liver diseases [57]. Patients with cholesta-
sis have more pronounced immunohistochemical
and histological changes in the liver, including
low duct proliferation and biliary metaplasia.
Cholestasis is the main predictor of liver-related
outcomes in prognostic models [58]. Thus, THC
indicates an unfavorable course of NAFLD.

The positive effect of ademetionine on clini-
cal and biochemical changes in cholestasis in pa-
tients with NAFLD has been confirmed in clinical
studies [59, 60]. Ademetionine is included in the
guidelines for the treatment of NAFLD in adults
approved by the Ministry of Health of Russia in
2022, as a treatment of choice, as well as in cases
of increased fatigue or in combination of NAFLD
and alcoholic injury [61].

I[.B. Khlynov, Dr. Sci. (Med.) (Yekaterinburg),
reviewed the history of discovery and the role
of ademetionine molecule, highlighting the
clinical significance of methionine adenosyltrans-
ferase (MAT) involved in the synthesis of ademe-
tionine [62].

Ademetionine is primarily synthesized in the
liver, where more than 50 % of daily methionine
intake is metabolized and 85 % of methylation
reactions take place, which determine membrane
integrity and metabolism of lipids and neurotrans-
mitters. This explains the positive effect of ade-
metionine on cytolysis. The participation of ade-
metionine in transsulfuration reactions improves
bile secretion, inhibits apoptosis in the liver tissue
during aminopropylation reactions in inflamma-
tory liver diseases, stimulates liver regeneration,
and has an antifibrotic effect [63, 64].

Experimental studies in murine models demon-
strated that MAT inhibition accompanied by im-
paired ademetionine synthesis results in steato-
hepatitis, followed by hepatocellular carcinoma
[65]. In contrast, replacement therapy with ade-
metionine decreases cytolysis and improves liver
histology, preventing steatohepatitis [66].

Decreased MAT gene expression in patients
with liver fibrosis was observed in two indepen-
dent clinical studies in patients with non-alcoholic
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steatohepatitis. The severity of fibrosis correlated
with the deficiency of the enzyme that catalyzes
the synthesis of ademetionine, confirming the rel-
evance of replacement therapy with ademetionine
rather than its precursor methionine in patients
with CLD [67, 68].

The main anticholestatic mechanisms of ademe-
tionine are discussed in detail and systematized
in the literature review by V.T. Ivashkin and
A.O. Bueverov. These include improved fluidity
of hepatocyte membranes, suppression of lipid
peroxidation, including through regulation of the
key transcription factor activity, and modification
of bile acid transport [69].

In the part of the report addressing main pa-
tient profiles and ademetionine therapy regi-
mens, Igor B. Khlynov cited several non-random-
ized and randomized clinical studies that showed
the efficacy of ademetionine in a wide range of
diseases accompanied by IHC, including ALD,
DILI, NAFLD, and viral hepatitis [19, 32, 48, 59,
70—74]. The primary outcomes of ademetionine
therapy in all these clinical studies were a decrease
in biochemical markers of cytolysis and cholesta-
sis, as well as efficacy against weakness/fatigue,
the main symptom of CLD. A systematic review
and meta-analysis by M. Noureddin et al. (2020)
confirmed that in various CLDs with cholestasis,
a significant improvement in symptoms and labo-
ratory markers of liver injury was observed after
2 weeks of treatment with ademetionine, with fur-
ther improvement after 4 and 8 weeks of treat-
ment [75]. V.T. Ivashkin et al. demonstrated the
optimal regimen of ademetionine therapy and the
efficacy of switching from its parenteral form to
the oral form in real-world clinical practice [32].

When selecting an initial therapy, a higher
bioavailability of parenteral ademetionine (up to
80—90 %) should be taken into account. Oral ade-
metionine has a topical effect due to the first-pass
effect and rapid metabolism of ademetionine in
the liver [76].

Ademetionine studies used a variety of doses,
routes of administration, and treatment durations.
The speaker discussed in detail the selection of
treatment regimens and the criteria to be fol-
lowed by practitioners. He proposed identifying
the most common profiles of ITHC patients who
can benefit from ademetionine: patients with ALD
and cholestasis, cholestatic DILI, NAFLD, and
complicated THC.

It is advisable to consider two options for ini-
tial therapy. Patients with CLD and THC in sat-
isfactory condition, with a favorable short-term
prognosis or short-term improvement, requiring
outpatient treatment, should receive ademetionine
at a dose of 10—25 mg,/kg/day orally, depending

on the severity of the disease. In inpatient settings
(including day hospitals), step therapy is recom-
mended to patients with symptomatic THC, mod-
erate or severe disease, or an uncertain long-term
prognosis: ademetionine 5—12 mg/kg/day paren-
terally for 2 weeks, with subsequent switching to
oral ademetionine.

The speaker focused on the duration of ademe-
tionine therapy and proposed the degree of fibro-
sis according to elastometry as a time criterion:
in patients with CLD, THC, and Grade 0—1 fi-
brosis, the duration of ademetionine therapy can
be 8 weeks or more (until an improvement in
cytolysis and cholestasis markers); in patients
with Grade 2—4 fibrosis, the duration of therapy
should be at least 24 weeks. During the dis-
cussion, several experts expressed doubts that
elastometry findings are a reasonable parameter
of choice for determining the duration of ther-
apy. First, elastometry is not available in all
healthcare facilities. Second, the liver stiffness
measured by elastometry results from a combi-
nation of factors, including not just the severity
of fibrosis but also, for example, inflammatory
activity. Thus, its correct interpretation can be
difficult.

The use of ademetionine during pregnancy was
also addressed. The experts emphasized that ade-
metionine is only allowed during the third tri-
mester of pregnancy, according to the prescribing
information. It can be used to enhance the effect
of UDCA in cholestasis of pregnancy [77] and in
other cases of IHC. In the first and second trimes-
ters, ademetionine can be used following a case
conference, when the benefits of therapy outweigh
the risks. The duration of therapy is determined
on a case-by-case basis by an obstetrician-gynecol-
ogist and a gastroenterologist (or a general practi-
tioner); case follow-up is required [78].

Ademetionine is included in the current Russian
guidelines (https://cr.minzdrav.gov.ru) for sev-
eral diseases (ALD, NAFLD, DILI), which justi-
fies its use in secondary THC associated with these
diseases.

Following a detailed discussion of the present-
ed reports, the resolution was adopted that includ-
ed the following key points.

1. The EASL (2017) cholestasis criteria and di-
agnostic algorithm should be used in clinical prac-
tice for the diagnosis and differential diagnosis of
cholestasis.

2. The efficacy of ademetionine in intrahepat-
ic cholestasis is determined by its anticholestatic
mechanisms, including improved fluidity of he-
patocyte membranes, regulation of Nrf2 (a key
transcription factor) activity, replenishment of
glutathione, and suppression of lipid peroxidation
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and associated damage to hepatocytes and cholan-
giocytes.

3. Clinical studies, including those with level
of evidence I (A) and II (B), demonstrated the
efficacy of the original ademetionine in various
chronic liver diseases in reducing the severity of
clinical symptoms of cholestasis (pruritus, fatigue)
and laboratory markers of liver injury (activity of
alanine aminotransferase, aspartate aminotransfer-
ase, alkaline phosphatase, gamma-glutamyl trans-
peptidase, bilirubin level).

4. Because of its pleiotropic action and favor-
able safety profile, ademetionine can be used in
various chronic liver diseases with intrahepatic
cholestasis.

5. Experts recommend ademetionine for the
treatment of diseases with secondary intrahepatic
cholestasis: in alcoholic liver disease with intra-
hepatic cholestasis, wcholestatic type of drug-in-
duced liver injury, non-alcoholic fatty liver disease
with the development of intrahepatic cholestasis.

6. The regimen of ademetionine therapy is se-
lected by the physician, considering the patient’s
characteristics, including the etiology and stage
of the disease, comorbidities, concomitant therapy,
and body weight. High doses and longer duration
of therapy increase the efficacy of ademetionine.
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