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Aim: to review the pathogenesis of thrombocytopenia and possible ways of its correction in patients with liver cirrho-
sis before elective surgical interventions or invasive procedures to optimize clinical practice.

Key points. Thrombocytopenia is a common hematological complication of liver cirrhosis, affecting up to 75-86 %
of patients with decompensated cirrhosis. Thrombocytopenia is associated with increased risks of bleeding
and mortality. It complicates the management of patients, especially those who require invasive procedures, many of
which carry a risk of bleeding. This risk of bleeding varies with the severity of thrombocytopenia, coagulation status,
and type of invasive procedure.

Moderate-to-severe thrombocytopenia can interfere with life-saving interventions, such as invasive procedures/sur-
geries. Delayed care is associated with longer hospital stays and greater medical costs. Thrombopoietin receptor ag-
onists (avatrombopag) should be considered for the management of cirrhotic patients with severe thrombocytopenia
undergoing elective invasive interventions with a high risk of bleeding.

Conclusion. Thrombopoietin receptor agonists (avatrombopag) have demonstrated high efficacy and safety and are
considered a promising first-line option for the management of severe thrombocytopenia in patients with liver cirrho-
sis undergoing elective surgical interventions or invasive procedures.
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Koppekuus TpoMOoLMTONEHUN Y NAaLUEHTOB C LUPPO30M NeYeHn aroHucTamMmm
peuenTopa TPOMOONO3TMHA Nepen NIaHOBbIMU XUPYPrn4eckumMm onepaumuamm
WM MHBAa3UBHbIMM NpoueaypamMmm

TA. Oeesa*, M.B. Maesckas, B.T. MiBawkuH
®raAQy BO «[lepsbiii MOCKOBCKWIA roCyAapCTBEHHbIA MeauLnHCKuii yHueepcuteT uM. .M. CedeHoBa» MuHucTepcTBa
3apaBooxpaHeHusi Poccurickori @enepaumm (CedeHoBCkuii YHuBepcuteT), MockBa, Poccurickas denepaims

Llenb 0630pa: paccMOTpPEHNEe 3BEHbEB NaToreHe3a TPOMOOLMTOMNEHWM U BO3MOXHbIE NMYTN €€ KOPPEKLMMX Y NaLm-
€HTOB C LIMPPO30M MeyveHn nepegq, niaHoBbIMU MHBA3VBHbLIMU NPOLLEAYPaMU UIN XMPYPIrMYeCKMMU BMeLLaTeNbCTBa-
MU A1 ONTUMU3ALMN KIIMHUYECKOM NPaKTUKMN.

OcHoBHbIe nosoxeHus. OgHMM 13 Hanbonee YacTbiX FreMaTONOrMYECKUX OCTOXHEHWI Yy MaUMEHTOB C LMPPO-
30M MeYEHN ABNSIETCA TPOMOOLIMTONEHUS, KOTopas HabnaaeTcs B 75-86 % cnyvyaes Ha CTaanmn AEKOMIMEHCALMN.
TpombounTONEHMSA CBA3aHA C MOBbILLIEHHBIM PUCKOM KPOBOTEYEHUIA U CMEPTHOCTU, OHA YCJIOXHSET BeAeHMe Taknx
naumMeHToB, 0COOEHHO nepen NPoBeAeHNeM NHBAa3MBHbIX NpoLeayp, MHOrME N3 KOTOPbIX AOMOMAHUTENIbHO COMpsi-
XEHbl C PUCKOM KpOBOTEYEeHMs. [locneqHnin, B CBOKO o4epedb, 3aBUCUT OT CTEMEHN TPOMBOUMUTONEHMM, COCTOAHMSA
remMocTasa nauueHTa 1 Tuna MHBasvBHOIro BMeLlaTeNbCTBa.

TpoMBOUUTONEHUA YMEPEHHOM U TSXKESION CTENEHN MOXET NPEnsATCTBOBATL OKa3aHMIO NauMeHTaM XXN3HEHHO BaX-
HbIX BMELLATeNbCTB, Takux Kak MHBa3UBHbIE Npoueaypbl / onepaumn. OTCPOYEeHHOE OkasaHne MeguLMHCKON NOMO-
LM MOXET YBEJIMYUTL BPEMS FOCMUTANM3aLMKN 1 00LIME 3aTpaThl HA MeguuMHCKoe obcnyxneaHme. s Koppekumm
TAXKENON CTENEHN TPOMOOLMUTONEHNN Y MALUMEHTOB C LLMPPO30OM MEeYEeHN NPy NoAroTOBKe K MIaHOBOMY MHBa3MBHO-
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My BMELLATENbCTBY C BbICOKVMM PUCKOM KPOBOTEYEHUI PEKOMEHAOBAHO PACCMOTPETb BO3MOXHOCTb MCMNOIb30BaA-
HMSA arOHUCTOB peLenTopa TPoMOonoaTuHa (aBaTpombonar).

3aknouyeHue. AroHUCThbl pelenTopa TpoMbonoaTrHa (aBaTpombonar) NpoaeMOHCTPMPOBaM BbICOKYIO addek-
TUBHOCTb 1 6€30MaCHOCTb CPeAM NaUMEHTOB C LIMPPO30M NeYeHU nepem, niaHoBbIMU MHBA3UBHbLIMU NPOLLEAypaMu
WU XMPYPru4yeckMy BMELLATENBCTBAMMN, YTO MO3BOJISET paCCMaTPUBATbL MX Kak MEPCMNEKTMBHbIE Mpenapartbl nep-
BOW NINHUW BbIGOPA A1 KOPPEKLMM TSXKEN0N TPOMOOLMTONEHUM B @HHOW Fpynne nauueHTos.

KntoueBblie cnoBa: Lppo3 nevyeHn, TPOMOOLMTLI, TDOMOOLMTOMNEHWS, TPOMOOMO3TUH, arOHUCTLI peLenTopa TPOM60-
noaTuHa, aBaTpoMobonar, KpOBOTEYEHNE, FEMOCTa3, MHBA3VBHbIE MPOLLEAYPbI, XMPYPruyeckre BMeLlaTenscTea
KoHdnukT MHTEepecoB: aBTopbl 3asBASIOT 06 OTCYTCTBUN KOHMINKTA UHTEPECOB.

Ana untnposanus: leesa T.A., MaeBckaa M.B., MeawikuH B.T. Koppekuns TpoMOGOUMTONEHNN Y NALMEHTOB C LIMPPO3OM Mneve-
HW aroHMcTamMu peLenTopa TPOMOOoMNoaTMHA Nepe NAaHOBbIMU XUPYPrMYEeCKUMM OnepaLmsMin U MHBa3uUBHLIMU NpoLeaypamMu.
Poccuinckunia XxypHan raCTpo3HTEPOSIOrMn, renaTonornun, kononpoktonorun. 2024;34(6):76-84. https://doi.org/10.22416/1382-

4376-2024-34-6-76-84

Liver cirrhosis (LC) is the terminal stage of
most chronic liver diseases. LC (derived from
the Greek word “kirrhos” — orange) is charac-
terized by diffuse fibrosis and transformation of
the normal liver structure with the formation of
nodules [1].

Thrombocytopenia is a common hematological
complication of progressive chronic liver diseases,
occurring in both compensated and decompensat-
ed disease stages.

In clinical practice, the peripheral platelet count
is a reliable marker of primary hemostasis in pa-
tients with LC. Thrombocytopenia (platelet count
< 150 x 10°/L) is a common laboratory finding at
the early stage of LC found by accident. Most pa-
tients with compensated LC report no complaints,
are asymptomatic, and may have a good quality
of life for several years. Thrombocytopenia is a
laboratory marker of the preclinical stage of LC.
Thrombocytopenia is associated with complex
changes in hemostasis occurring in patients with
progressive liver failure and decompensation.

Clinically, thrombocytopenia may manifest
with hemorrhagic syndrome (petechiae, cutaneous
and mucosal ecchymoses, nasal, gingival, uterine,
gastrointestinal bleeding, etc.).

The prevalence of thrombocytopenia is 6 % in
patients with the pre-cirrhotic stage of chronic
liver diseases [2], increasing up to 75—86 % in
patients with progressive liver fibrosis or cirrhosis
[3, 4].

Thrombocytopenia is categorized according to
the plasma platelet count [4]:

- mild: platelet count between 100 and 150 x 10°/L
(100,000—150,000,/uL);

- moderate: platelet count between 50 and
100 x 10°/L (50,000—100,000,/uL);

severe: platelet count below 50 x 10°/L
(< 50,000/pL).

The risk of moderate-to-severe thrombocytope-
nia is 12-fold higher in patients with LC compared
with those without LC [5].

A study enrolling 1,600 patients documented
that the median platelet count on admission was
approximately 130 x 10°/L. Of these, 60 %, 35 %,
and 10 % had mild, moderate, and severe throm-
bocytopenia, respectively [6].

Thrombocytopenia may worsen with increasing
disease severity and can be used as a marker of
progressive liver disease. Severe thrombocytopenia
may be a strong independent predictor of bleeding
and mortality [7]. Although spontaneous bleed-
ing is unlikely in a patient with mild-to-moderate
thrombocytopenia, monitoring of plasma factors is
also required. Decreasing platelet counts correlate
with the risk of bleeding, with the strongest cor-
relation noted for platelet counts < 10 x 10°/L
(a high risk of spontaneous bleeding and mortal-
ity) [5, 8].

In patients with LC, spontaneous massive
bleeding may be related to severe thrombocyto-
penia, as well as to other serious disorders of the
hemostatic system, including combined disorders
of the megakaryocyte-platelet system, clotting
factors, and fibrinolysis [8].

There are numerous pathophysiological factors
of LC-associated thrombocytopenia, including
(Fig. 1):

1) splenomegaly and hypersplenism, with in-
creased deposition (sequestration) of circulating
platelets in the spleen;

2) reduced synthesis of thrombopoietin in the
liver (and possibly in the kidneys), with decreased
production and release of platelets from bone mar-
row due to the reduced stimulation of megakaryo-
cytopoiesis and thrombocytopoiesis;

3) increased destruction of platelets (hyperfi-
brinolysis, sepsis, etc.).

Normally, about 1,/3 of the platelet population
is found in the spleen. The lifespan of circulat-
ing platelets is about 10 days. Thrombocytopenia
is a result of splenic sequestration of circulating
platelets caused by congestive splenomegaly as a
result of portal hypertension. The enlarged spleen
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Figure 1. Pathophysiological processes of thrombocytopenia development in patients with liver cirrhosis

Pucynox 1. Ilatodusnosiornyeckiie mpoiecchl pa3BUTUs TPOMOOIUTONEHIN Y TAIIMEHTOB € IIUPPO30M HeyeHn

can accumulate up to 80—90 % of platelets, while
their life expectancy does not change.

Patients with progressive severe chronic liver
diseases and/or LC have rebalanced hemostasis
that triggers compensatory mechanisms with a la-
bile, extremely unstable equilibrium. This condi-
tion can be characterized as a balanced low-level
hemostatic equilibrium due to a concordant re-
duction in pro- and anti-hemostatic components.
Decreasing levels of procoagulant proteins are
counterbalanced by decreasing levels of natural
anticoagulants and antifibrinolytic proteins, and
elevated plasma levels of von Willebrand factor
and platelet adhesion proteins can compensate for
thrombocytopenia [2, 4]. However, this balance
can be destabilized by various triggers (e.g., infec-
tion, variceal bleeding, decompensated LC, inva-
sive procedures, or inadequate transfusions).

It is also necessary to be aware of pseudo-
thrombocytopenia [8]. This is a falsely deter-
mined low platelet count in vitro when eth-
ylenediaminetetraacetic acid (EDTA) interacts
with blood in a test tube. As a result, platelet
aggregates are formed under the action of EDTA-
dependent antiplatelet antibodies [4, 9, 10]. To
rule out pseudothrombocytopenia, the blood smear

should be tested for clots, and the complete blood
count should be repeated using other anticoagu-
lants (heparin or sodium citrate) [4].

The international professional community be-
lieves that it is inappropriate to study the function-
al properties of platelets in clinical practice in pa-
tients with LC [4, 11]. In this group of patients,
severe thrombocytopenia may be accompanied by
an increase in the prothrombotic properties of plate-
lets due to an increase in the concentration of von
Willebrand factor and a decrease in ADAMTS13
(A disintegrin-like and metalloproteinase with
thrombospondin-1-like domains, member 13) [4].

Reduced hepatic production of thrombopoietin
together with direct bone marrow suppression, e.g.
due to toxic, drug- or virus-induced suppression
of megakaryocytopoiesis, is thought to be key fac-
tors in the development of LC-associated throm-
bocytopenia [2, 8]. Therefore, the treatment of
LC-associated thrombocytopenia should be based
on eliminating its cause and addressing its patho-
physiology. Thrombopoietin receptor agonists
(TPO-RAs) are considered a promising treatment
option for thrombocytopenia.

Thrombopoietin is a glycoprotein produced
primarily in the liver, with small amounts of
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thrombopoietin made by the kidney. Thrombopoietin
regulates the differentiation of megakaryocytes and
platelets. Interestingly, thrombopoietin is the only
cytokine that stimulates both megakaryocytopoiesis
and thrombopoiesis at all stages of differentiation
and maturation (from stem cells to platelets).

There is a direct correlation between the levels
of circulating thrombopoietin, thrombocytopenia
grade, and LC stage [2].

There still has been no consensus on whether
thrombocytopenia should be treated in order to
prevent spontaneous bleeding in patients with
LC. Normally, coagulation disorders require
treatment in patients with LC prior to invasive
procedures or surgical interventions or after re-
cent bleeding. Thrombocytopenia complicates
the management of patients with LC undergo-
ing invasive procedures due to the high risk of
bleeding, which varies according to the throm-
bocytopenia grade, coagulation status, and type
of the invasive procedure. Thrombocytopenia
can impede life-saving surgeries and cause de-
layed medical care, thus prolonging hospital
stays and increasing medical costs.

In 2024, the Russian Society for the Study
of the Liver (RSSL) issued a consensus docu-
ment on the correction of thrombocytopenia in
patients with liver cirrhosis before elective sur-
gical interventions or invasive procedures [4].
This document covers the following:

— main issues of risk stratification of hemor-
rhagic complications;

— the prognostic value of thrombocytopenia;

— the necessity and methods of drug correction
of various degrees of thrombocytopenia and re-
ducing the risk of hemorrhagic complications in
patients with LC.

Experts have developed tables that define the
recommended minimum threshold level of plate-
lets for performing elective surgical interventions,/
invasive procedures in patients with LC, consid-
ering the risk of hemorrhagic complications (low
or high).

In addition to platelet count, the following
factors affect the risk of periprocedural /perioper-
ative bleeding:

- the nature and scope of the intervention itself;

- plasma hemostasis, closely associated with liv-
er function and the severity of liver cirrhosis;

- systemic factors (sepsis; acute kidney injury;
acute-on-chronic liver failure, ACLF, etc.);

- experience of a surgeon/surgical team;

- severity of liver cirrhosis (MELD > 25) and
patients’ overweight (BMI > 40 kg,/m?);

- medical history (taking antiplatelet agents,
anticoagulants, and any medications that may po-
tentially affect hemostasis);

- individual characteristics of the patient, in-
cluding genetic characteristics.

Assessing the risks of perioperative hemorrhag-
ic complications in patients with LC the bleed-
ing risks associated with invasive/surgical pro-
cedures/interventions can be divided into low or
high [4].

Procedures with a low risk of predicted bleed-
ing are those in which severe bleeding is possible
in < 1.5 % of cases and/or if it does occur, it can
be easily stopped.

Procedures with a high risk of predicted bleed-
ing are those in which severe bleeding is likely
to occur in > 1.5 % of cases and/or in which it
will be difficult to stop or if the bleeding leads to
irremediable consequences (for example, bleeding
in the central nervous system and a high risk of
subsequent disability) [4].

The experts have faced with an important task
of stratifying the risks of perioperative (occurring
during /after surgery) or periprocedural (occur-
ring during/after an invasive procedure) hemor-
rhagic complications in patients with LC based
on literature data and their own long-term ex-
perience. For this purpose, all elective surgical
interventions were grouped depending on the an-
atomical area and the degree of risk of bleeding.
For example, to perform elective cholecystectomy,
the minimum platelet count in patients with LC
should be > 100 x 10°/L [4]. All elective in-
vasive procedures were grouped into endoscopic,
intercutaneous/vascular, dental and depending on
the degree of risk of bleeding. For example, elec-
tive laparocentesis (paracentesis) may not be bear-
ing risks for patients with LC and platelet count
> 30 x 10°/L, while elective liver biopsy is recom-
mended only for patients with moderate thrombo-
cytopenia (platelet count > 80 x 10°/L) [4]. More
detailed information can be found in the prepared
by specialists’ consensus document on the correc-
tion of thrombocytopenia in patients with cirrho-
sis of the liver before elective surgical interven-
tions/invasive procedures [4].

Platelet transfusion is commonly used for the
clinical management of severe thrombocytopenia
in patients with LC undergoing invasive inter-
ventions. However, the use of platelet transfusion
may be limited by the development of antiplatelet
antibodies, short duration of storage and effica-
cy, risk of infection and other transfusion-relat-
ed complications, high costs, difficult production
and transportation, intravenous route of adminis-
tration that necessitates hospitalization [11].

TPO-RAs can be a promising alternative treat-
ment for severe thrombocytopenia in patients with
LC undergoing elective invasive interventions.
TPO-RAs have several advantages: formulated as
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tablets, they can be taken at home, raise platelet
levels for a longer period (+3 weeks), have a good
safety profile (number of adverse events compa-
rable to that for placebo) and a more predictable
effect [11—13].

An algorithm for the assessment of thrombo-
cytopenia and the risk of bleeding, and proposed
management of thrombocytopenia in patients with
chronic liver diseases or LC undergoing elective
invasive interventions is shown in Figure 2.

Currently, several TPO-RAs are registered on
the world market: eltrombopag, avatrombopag,
lusutrombopag and romiplostim. The latter is
included in the treatment protocols for immune
thrombocytopenia only. In Europe, for the man-
agement of severe thrombocytopenia in patients
with chronic liver diseases or LC undergoing sur-
gery there are used two agents: avatrombopag and
lusutrombopag. Avatrombopag has been autho-
rized in the Russian Federation for this indication.

Avatrombopag is an oral, low-molecular-weight,
non-peptide TPO-RA that stimulates the prolifer-
ation and differentiation of megakaryocytes from
bone marrow progenitor cells, thus increasing
platelet production. Avatrombopag mimics the bi-
ological effect of thrombopoietin by acting on the
transmembrane part of its receptor (c-Mpl), leav-
ing free the thrombopoietin binding site (different
binding sites) (Fig. 3). Avatrombopag is believed
to potentiate the action of endogenous thrombo-
poietin (an additive effect), increasing platelet
production. Avatrombopag has demonstrated a
high safety profile (low risk of thromboembolic
events and hepatotoxicity comparable with place-
bo) [18] and does not have the side effects of el-
trombopag which has limited use in patients with
chronic liver diseases and LC.

The efficacy and safety of avatrombopag
have been confirmed in two multicenter, pla-
cebo-controlled, randomized phase 3 clinical

Platelets > 150,000/pL,
no thrombocytopenia

[ Platelet count

Platelets <150x10°9/L,
thrombocytopenia

J

Mild Moderate
(100-150) x108/L (50-100)=10%L

Moderate risk
Moderate risk of hepatological ] hepa_tolqglcal
complications

Severe
<50x10%/L

High risk
of hepatological
complications
in interventions
with a high risk
of bleeding
>15%

Low risk of bleeding

complications according to the e e
during major surgery

type of intervention (with with a low risk
high/low risk of bleeding) of bleeding

<15%

! !

Platelet transfusion for URGENT invasive (surgical) intervention.
Consider an TPO-RAs (avatrombopag or lusutrombopag)
before ELECTIVE invasive (surgical) intervention (with a high risk
of bleeding) in all patients with chronic liver diseases or liver cirrhosis
and moderate/severe thrombocytopenia*

No treatment
for TCP is necessary.
Check complete blood count
and liver function tests once
every 4-6 months.

Figure 2. Algorithm for assessing the degree of thrombocytopenia, the risk of bleeding in patients with chronic
liver disease/cirrhosis and possible treatment tactics; * — an individual approach to therapy is always required

PucyHox 2. AJIFO[)I/ITM OLIEHKHN CTEIleHN TpOM60]_II/ITOH€HI/II/Iy pucka KpOBOTe‘IeHI/Iﬁ Yy HalMeHToB ¢ XPOHUYECKUMU 3a-
00JIEBAHUSMH TIEUEHU / IMAPPO3OM TIEUEHN N BO3MOKHAA Jeue6HAs TaKTHKa, *— BCerja TpeéyeTCH HHIIHBH[[yaJIbelﬁ
IoAX0/A K Tepalinn
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trials ADAPT-1 and ADAPT-2. A total of
435 patients were included in the study, of whom
277 patients received avatrombopag and 158 pa-
tients received placebo. An analysis of consoli-
dated data from phase 3 ADAPT-1 and ADAPT-2
clinical trials demonstrated that avatrombopag
was superior to placebo both in the overall study
population and across subgroups with different
baseline platelet counts. In the avatrombopag
group, the proportion of patients who did not
require platelet transfusion or rescue therapy for
bleeding was higher when in the placebo group

Adult patients with chronic liver disease
(MELD < 24) and severe thrombocytopenia
(< 50 x 109/L at the inclusion stage) were strati-
fied into two groups: the first group included pa-
tients with platelet concentrations < 40 x 10°/L,
the second group included patients with platelet
concentrations in the range from 40 to 50 x 10°/L.
The groups were further divided into main and
control (placebo) subgroups. The main subgroup
received a dose of avatrombopag depending on
the initial platelet count: at a concentration of
< 40 x 10°/L — 60 mg of medication per day,

[11, 14, 15]. from 40 to 50 x 10°/L — 40 mg per day. The

Endogenous
TPO

Additive effect to TPO due to different
binding sites

'
=
£
;g .E’ \
Y g ?_," ! W
‘ s ' Avatrombopag
£
Cytoplasm of a TPO receptor
megakaryocyte \

W star
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| Z
T T

Figure 3. Scheme of signal transmission during the interaction of thrombopoietin with the receptor and its
agonist (avatrombopag): TPO — thrombopoietin; JAK — Janus kinases; STAT — signal transducer and activator
of transcription; P — phosphorylated form of protein; OH — dephosphorylated form of protei; SHC — Src
family kinase; GRB2 — growth factor receptor-bound protein 2; SOS (Son of sevenless) — RAS-acting guanine
nucleotide exchange factor; RAS and RAF — components of the signaling pathway that activates MAPKK;
MAPKK — mitogen-activated protein kinase kinase; MAPK — mitogen-activated protein kinase

Pucynox 3. Cxema nepejiadn CUrHaIa pu B3auMoielicTBuM TpOMOOIIOITHHA € PELIENTOPOM 1 €ro aroHucToM (aBaTpom-
6omar): TPO (thrombopoietin) — rpomGonoarun; JAK (Janus kinases) — Sunyc-kunasza; STAT (signal transducer
and activator of transcription) — curHasbHbII GEJOK-TPAHCAYKTOP U aKTUBATOP TpaHcKpuiiwn;, P — docdopuin-
poBannas ¢opma 6enka; OH — nedochopumuposannas popma 6enka; SHC (Src family kinase) — kunasa cemeii-
crBa Src; GRB2 (growth factor receptor-bound protein 2) — Gesok, cssanubiii ¢ pernentopoM daxropa pocra 2;
SOS (Son of sevenless) — dakrop 06MeHa TyaHHHOBBIX HYKJAEOTHAOB, AeiicTByiomux Ha RAS; RAS u RAF — kom-
[IOHEHTBI CUTHAIBHOTO 1yTH, akTuBupyiomero MAPKK; MAPKK (mitogen-activated protein kinase kinase) — kun-
Haza MUTOTeH-akTuBHpyeMoil kuHasbl; MAPK (mitogen-activated protein kinase) — MuroreH-akTuBupyemMas KnHasa

Poc xypH racTposnTepos renaros komonpokrot 2024; 34(6) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(6) 81



82

National college of gastroenterology, hepatology

allnOHaJIbHasA MKOJAa TAaCTPOIHTEPOJIOTUHN, TEIIATOJIOTUN

www.gastro-j.ru

control subgroup received a placebo. The course
of treatment was 5 days. Scheduled operations/
interventions were performed 5—8 days after tak-
ing the last dose of the medication or placebo. The
effectiveness of treatment was assessed by such
criteria as the proportion of patients who did not
require platelet concentrate transfusions or oth-
er urgent measures due to peri- or postprocedural
bleeding within 7 days after the elective and per-
formed intervention.

An analysis of the combined data from the two
ADAPT studies showed that avatrombopag was
significantly more effective than placebo in reduc-
ing the need for platelet concentrate transfusions
or other urgent transfusion measures: 66.9 % vs.
28.6 % in the group with an initially low and
88 % vs. 35.8 % in the group with an initially
high platelet count (p < 0.0001 for each group).
It is important to note that in the majority of pa-
tients (93.8 %) who received avatrombopag, the
platelet count on the day of the procedure was
> 50 x 10°/L compared to 38.0 % of patients from
the placebo group [14].

A subanalysis of the ADAPT-1 and ADAPT-2
studies showed that avatrombopag was equally ef-
fective in invasive procedures/surgical interven-
tions of any risk of bleeding degree. The effec-
tiveness of the avatrombopag was not affected by
the patient’s gender, age, ethnicity, etiology, or
severity of LC according to the Child — Pugh or
MELD scores [14, 15].

In patients with chronic liver diseases and se-
vere thrombocytopenia, TPO-RA therapy was
associated with a doubling of the mean platelet
count by the day of the invasive procedure, with a
gradual decrease to the baseline level by day 35 [14].
On day 17 the mean platelet count was approxi-
mately 50 x 10°/L or higher, and three patients
had a platelet count > 200 x 10°/L [15].

Information on the use of TPO-RA (avatrom-
bopag) in patients with chronic liver diseases or LC
in preparation for elective invasive/surgical interven-
tions is supplemented by data from a phase 4 observa-
tional cohort study (real clinical practice) published in
2023 [16]. In this study, avatrombopag treatment was
well tolerated, increased the average platelet count
by the day of the procedure, and reduced the need
for intraoperative platelet concentrate transfusion.
Avatrombopag caused no treatment-related side effects,
and there were no thromboembolic complications or
deaths during the study.

The onset of the platelet count increase was ob-
served within 3 to 5 days, with the peak effect ob-
served after 10 to 13 days [17]. The recommended
daily dose of avatrombopag is based on the initial
platelet count and is 40 or 60 mg for 5 days with
food. Dosing should begin 10 to 13 days before

the elective invasive intervention which should be
performed 5 to 8 days after the last dose of ava-
trombopag [18].

After 3—5 days, the mean increase in the plate-
let count is 30 x 103, with a dose-dependent effect.
Avatrombopag may be used as a locoregional ther-
apy of hepatocellular carcinoma in patients with-
out portal vein thrombosis [19].

Thus, oral TPO-RAs (in the Russian Federation
avatrombopag is used) are a preferable option
compared with platelet transfusions due to the
ease and safety of their use in clinical practice.
TPO-RAs should not be used to treat bleedings in
patients with LC. In these cases, thrombocytope-
nia is managed according to the current standards
of local and systemic hemostasis.1

Contraindications to TPO-RAs may include
past thrombotic complications [18], including por-
tal vein thrombosis. TPO-RAs are not recommend-
ed for patients with immune thrombocytopenia as-
sociated with coronavirus infection (COVID-19)
due to the high risk of thrombosis [20].

Conclusion

Thrombocytopenia is a common hematological
abnormality in LC, affecting up to 75—86 % of
patients. Platelet sequestration in the enlarged
spleen and thrombopoietin deficiency are key
mechanisms of L.C-associated thrombocytopenia.

Treatment of thrombocytopenia in order to pre-
vent spontaneous bleeding is debatable due to the
lack of evidence.

When evaluating the risk of peri- or postoperative
bleeding, many factors are taken into account and
currently it is necessary to be guided by an expert
consensus document that will help practitioners in
clinical practice in the management of such patients
[4]. When routinely preparing patients with cirrho-
sis of the liver for invasive/surgical interventions
with various risks of hemorrhagic complications, it
may be advisable to correct severe thrombocytope-
nia using oral low-molecular-weight thrombopoi-
etin receptor agonists. Compared to placebo, the
use of TPO-AR (avatrombopag) led to a statisti-
cally significant increase in the number of platelets,
a decrease in the frequency of platelet concentrate
transfusions, and a decrease in the overall frequency
of bleeding during/after invasive/surgical interven-
tions/procedures, without increasing the frequency
of thrombosis.

Thus, second-generation thrombopoietin re-
ceptor agonists may become the new standard of
treatment of thrombocytopenia in patients with
chronic liver diseases or LC who are preparing for
elective invasive procedures or surgical interven-
tions. Further research in this area is required.
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