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Introduction. As a result of portal hypertension (sequestration of platelets in an enlarged spleen) and liver failure
(decreased production of thrombopoietin in the liver) in liver cirrhosis, thrombocytopenia develops, which is as-
sociated with the risk of periprocedural/perioperative bleeding complications. There are still unresolved questions
regarding risk stratification of bleeding complications, the prognostic role of thrombocytopenia, as well as the need
for treatment of thrombocytopenia and its methods.

Materials and methods. The Russian Scientific Liver Society selected a panel of experts in the field of therapeutic
and surgical hepatology, hematology, transfusion medicine to make reasoned statements and recommendations
on the issue of treatment of thrombocytopenia before elective surgery / invasive procedures in patients with liver
cirrhosis.

Results. Relevant clinical issues were determined based on the PICO principle (patient or population, intervention,
comparison, outcome). The Delphi panel made five questions and gave reasoned answers, framed as ‘clinical prac-
tice recommendations and statements’ with evidence-based comments. The questions and statements were based
on the results of search and critical analysis of medical literature using keywords in English- and Russian-language
databases. The formulated questions could be combined into four categories: bleeding risk stratification, the prog-
nostic value of thrombocytopenia, the necessity and methods of thrombocytopenia drug correction, and bleeding
risk reduction.

Conclusions. The results of experts' work are directly related to high-quality management of patients with liver cir-
rhosis and thrombocytopenia, who have scheduled invasive procedures/surgery. Thus, this recommendations and
statements can be used in clinical practice.
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BeepeHue. B pesynsrate noptasbHON rMnepTeH3nn (CekBecTpaums TPOMOOLUUTOB B YBEJIMYEHHOW CENe3eHKe)
1 NEeYEeHOYHOM HEeJOCTATOYHOCTU (CHUXEHNE CUHTE3a TPOMOOMO3TNHA B MEYEHW) NPU LMPPO3e NeYeHn pa3BurBa-
eTCs TPOMOOUUTOMNEHWS, KOTOPasi acCoLMMpOBaHa C PUCKOM MepUnpoLEeaypHbIX/MepruonepaumoHHbIX remoppa-
rMYECKNX OCJIOKHEHNN. Ha CerogHAWHMN AeHb OCTaTCA BOMPOCHI N0 cTpaTtudukaumm pucka remopparmyeckmx
OCJIOXXHEHWIA, POSIN NMPOrHOCTUYECKOr0 3HAYEeHUS TPOMOOLIMTONEHNN, @ Takke HEOOXOAUMOCTU U MeToaaM Meam-
KaMEHTO3HOW KOPPEKLIMN TPOMOOLIUTONEHUM.

Matepuanbl 1 meTogbl. Poccuiickoe 06LECTBO MO M3YHEeHUIO NMeYeHn 0O0beaMHUIO 3KCNEPTOB B 061acTn Tepa-
MEBTUYECKOMN 1 XMPYPruyeckom renatonorum, rematonorum, TpaHcdysnonormm ang BbIHECEHNA apryMeHTUPOBaH-
HbIX PEKOMEHOALNIA 1 NOJIOXKEHWI No Npobneme «Koppekums TPOMOOLIMTONEHNN Y NALLMEHTOB C LMPPO30M MeYveHn
rnepes niaHoBbIMU XMPYPruyeCKuMy BMeLLaTeIbCTBaMN / MHBA3VBHbLIMU NpoLesypamm».

PesynbraTthl. DOpMyNMpoBKa akTyanbHbIX KIMHUYECKMX BOMPOCOB OCyLlecTBAsnachb no npuHumny PICO (patient
or population; intervention; comparison; outcome). 9kcnepTbl paboTanu No ynpoLLeHHOMY AeNibdUuinckomy MeTony,
CchOopMyIMpOoBanM NaTb BONPOCOB 1 JaNN HA HUX apryMEeHTUPOBAHHbIE OTBETHI, OPOPMIIEHHbIE KaK «pPeKOMeHaa-
LW 1 NOJIOKEHUSA AN KIIMHUYECKOW MPakTUKM» C KOMMEHTAPUAMN Ha OCHOBE MPUHLMIMOB L0OKAa3aTe/IbHOM Mean-
LMHbI. B ocHOBY $HOpPMYyNMPOBKY BOMPOCOB, PEKOMEHAALMIA N MOJIOKEHNN NEr KPUTUYECKNM aHanmM3 MeanuMHCKOM
MTepartypsbl, HAMOEHHOM MO KJIOYEBLIM C/I0OBAM B aHMI0A3bIYHBIX Y PYCCKOSA3bIYHbIX 6a3ax AaHHbiX. O6beanHUTb
ChOPMYSINPOBAHHBIE BOMPOCHI MOXHO B YETbIPE KaTeropumn: ctpatudukaumnsa pucka reMopparmyeckmx OCI0OXHEHUN,
NMPOrHOCTUYECKOE 3Ha4YeHVe TPOMOOLIUTONEHNN, HEOOXOAMMOCTb 1 MEeTOAbl MeAUKAMEHTO3HOW KOPPEKLMM TPOM-
OOLMTONEHNN, CHUXEHNE pricKa rEMOpParnyecknx OCII0KHEHMIA.

BbiBOoAbl. Pe3ynbtatbl paboTbl 3KCNEpPTOB MMEKT MPSMOE OTHOLLUEHME K KaYeCTBEHHOMY BEAEHMIO MauUEHTOB
C UMPPO30M MeyYeHn 1 TPOMOOLIMTONEHNEN Nepen, NIaHOBbIMU MHBA3UBHBLIMU NpoLenypamMn / XMpypruyeckmumm
BMeLLaTenbCTBaMu; CHOPMYJIMPOBAHHbIE SKCNepTaMu PEKOMEHAALMN 1 MONIOXEHUA MOTYT MCMNOJIb30BATLCS B KJN-
HUYECKOW NPaKTUKe.

KnioueBbie cnoea: PICO, TpombounTONEHUS, reMocTas, reMopparmyeckne OCoXHEHUS, TPOMOO03, Koppekuus
TPOMOOLIMTONEHUN, arOHUCTbI peLenTopa TpomoonoatrHa, aTlO-p, anTpombonar, nycyTpombonar, aBatpombonar,
POMUMIOCTUM
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Introduction

Liver cirrhosis (LC) is the final stage of
chronic liver diseases that is characterized by the
development of severe complications and is po-
tentially associated with a high financial burden
for the state. The LC complications are based on
portal hypertension, which later becomes accom-
panied by liver failure [1—3].

Clinical manifestations of portal hyperten-
sion include splenomegaly and hypersplenism
(a decrease in blood counts (particularly platelet
counts) due to their sequestration and increased
destruction in the spleen) [4, 5]. Another patho-
physiological factor of thrombocytopenia in LC
patients is a decrease in the production of throm-
bopoietin (TPO) with reduced liver synthetic
function [6—8]. Such etiological factors of liver
disease as hepatitis viruses [9, 10], alcohol [11],
iron overload [12], as well as the administration
of certain medications [13, 14] or the presence of
an independent hematologic disorder [15], may
contribute to the development of thrombocytope-
nia via a direct myelosuppressive effect.

Platelets are produced in the bone marrow
from megakaryocytes. Thousands of platelets,
which play a key role in primary hemostasis,
emerge from each megakaryocyte as a result of
fragmentation [16—18].

The major regulator of platelet production in
the bone marrow, TPO, is mainly produced in
the liver, and small amounts of it are produced
in the kidney and bone marrow [19—23]. TPO
stimulates megakaryocyte differentiation from
progenitor cells, megakaryocyte proliferation and
acts synergistically with other hematopoietic cy-
tokines such as interleukin-3 (IL-3), IL-11 and
stem cell factor (SCF) [24—26]. Experimental
studies have shown that in the absence of TPO
or its receptor (c-MPL), bone marrow continues
platelet production, which indicated the role of
other regulators in the thrombopoiesis [27, 28].

Thrombocytopenia is a decrease in periph-
eral blood platelet count < 150 x 10°/L. The
frequency of LC-associated thrombocytope-
nia is 56—86 % [2, 29—31]. Thrombocytopenia
may be mild (100 to 150 x 10°/L), moderate
(50 to 100 x 10%/L), or severe (< 50 x 10%/L)
[32—34]. The frequency of severe thrombocyto-
penia according to different studies ranges from
1 to 14 % [30, 31, 34, 35], increasing with LC
decompensationbecomes more severe [31, 36—38].

Because of the extremely low risk of sponta-
neous bleeding, LC-associated thrombocytope-
nia usually does not require treatment until the
platelet count fall below 20 x 10°/L. The issue

of thrombocytopenia treatment is considered
when a patient with LC needs an invasive proce-
dure/surgery. In these circumstances, the risk of
periprocedural /perioperative bleeding complica-
tions should be assessed and, if necessary, plate-
let counts, and other blood coagulation factors
should be corrected. Patients with L.C and severe
thrombocytopenia are often denied elective inva-
sive procedure/surgeries due to the lack of uni-
fied guidelines on this issue.

This document discusses the prognostic role
of thrombocytopenia in the assessment of bleed-
ing risk in LC patients who undergo elective
invasive procedures/surgeries, indications and
efficacy criteria for different methods of throm-
bocytopenia treatment in this setting.

Materials and methods

To discuss relevant practical issues regarding
“correction of thrombocytopenia before elective
surgery/invasive procedures in LC patients” and
the development of statements for clinical prac-
titioners, the Russian Scientific Liver Society
(RSLS) assigned a panel of experts that included
leading specialists of the Russian Federation in
the field of therapeutic and surgical hepatology,
hematology, and transfusion medicine. A Delphi
panel consisted of seven gastroenterologists,/hepa-
tologists (M.V. Mayevskaya, M.Yu. Nadinskaia,
E.N. Bessonova, N.I. Geyvandova, M.S. Zharko-
va, N.V. Korochanskaya, V.G. Morozov); two
surgeons specializing in portal hypertension sur-
gery (E.A. Kitsenko, Yu.V. Khoronko); one lead-
ing hematologist (A.L. Melikyan); one leading
transfusion medicine specialist (I.A. Kurkina).
Another two certified gastrointestinal special-
ists worked with literature and prepared the
manuscript (T.A. Deeva, K.A. Gulyaeva).
Scientific management of the project was car-
ried out by chief freelance specialist gastroenter-
ologist of the Ministry of Health of the Russian
Federation, President of the RSLS, Academician
V.T. Ivashkin.

Before starting their work on the consensus,
several experts met in person to discuss the rel-
evance of thrombocytopenia in patients with cir-
rhosis in clinical practice and summarized their
opinion in a publication [39] stating the need
to develop a consensus statement on the correc-
tion of thrombocytopenia in LC patients before
performing elective surgery/invasive procedures.

The experts had several tasks to accomplish
while working on this agreement. Specifically,
one of them was to stratify the risk of peripro-
cedural (occurring during/after an invasive
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procedure) and perioperative (occurring during/
after a surgical procedure) bleeding complica-
tions in patients with LC based on the literature
data and experts’ own experience. The other one
was to select the threshold platelet count for per-
forming elective surgery/invasive procedures de-
pending on the risk of hemorrhagic events.

The purpose of the question according to the
PICO method is to highlight the problems of a
patient or population (“patient or population”),
any intervention or method (“intervention”), to
carry out comparison, if applicable (“compari-
son”) and to discuss the result (“outcome”) [40].

Once the questions were formulated, the
Delphi panel discussed them online. Some of
the questions were modified. The answers to the
questions were prepared in the form of recom-
mendations and statements and substantiated.
The experts used the simplified Delphi method.
The following rules were applied to approve the
formulated statements for clinical practitioners:
if the statement was approved by less than 50 %
of the experts, it was rewritten and resubmitted
for discussion and voting according to the Delphi
method; if a statement was approved by 50—75 %
of the experts, it was improved, discussed, and
adopted without a second vote; if a statement
was approved by 75—90 % of the experts, it was
adopted with comments; if a statement was ap-
proved by more than 95 % of the experts, it was
adopted without amendments [41].

In total, the experts had four online meetings,
three rounds of voting, as well as correspond-
ence and other forms of remote communication
(individual and group phone calls). As a result,
the experts came to an agreement, i.e. all state-
ments were discussed, adjusted and unanimously
approved.

To substantiate the statements, the experts
conducted an advanced literature search in the
English language using the following keywords:
“Procedural Bleeding” OR “Perioperative Bleeding”
OR “Surgical risk” OR “Surgical procedures” OR
“Haemostasis” OR “Hemostasis” OR “Correction
of Haemostatic alterations” OR “Correction of

Hemostatic alterations” OR “Invasive proce-
dures” OR “Thrombocytopenia” OR “Correction
of thrombocytopenia” OR “Correction of plate-
let count” OR “Thrombopoietin” AND “Liver
Cirrhosis (LC)” and included all types of studies.

An advanced literature search to include all
types of publications was carried out in Russian
databases RusMed and eLibrary in the Russian
language using the same keywords.

The search of clinical guidelines by key-
words was carried out on the electronic resource
“Clinical Guidelines Classifier of the Ministry of
Health of the Russian Federation”. Two docu-
ments were found — “Liver cirrhosis and fibrosis”
(ID 715') and “Immune thrombocytopenia” (1D
699%).

The experts unanimously agreed to use the
platelet count thresholds for LC patients that had
been developed for patients with immune throm-
bocytopenia for elective invasive procedures,/ sur-
geries in selected clinical situations [42].

The level of evidence was determined based on
the criteria of the Oxford Center for Evidence-
Based Medicine® (Tables 1 and 2).

The issues of diagnostics and correction of
plasma hemostasis are not covered in this consen-
sus; they are discussed in relevant publications
[43—45] as well as federal and local regulatory
documents®>.

Questions and statements,
recommendations

How do we stratify the bleeding risk when
performing elective surgery / invasive proce-
dures in LC patients?

Statement. Elective surgery/invasive proce-
dures in patients with LC are stratified as low
(< 1.5 %) and high (> 1.5 %) bleeding risk.
(LOE — 3, 100 9% consensus)

When performing elective surgery/invasive
procedures in any patient cohort, the bleeding
risk is assessed depending on the type of the

! Clinical guidelines: Liver cirrhosis and fibrosis. 2021. Approved by the Research and Practical Council of the Ministry of Health of the Russian
Federation. URL: https://cr.minzdrav.gov.ru/schema,/715_1 (date of access: October 27, 2023).
2 Clinical guidelines: Idiopathic trombocytopenic purpura (ITP) in adults. 2021. URL: https://cr.minzdrav.gov.ru/schema,/150_2 (date of access:

October 27, 2023).

3 Group CLoEW. The Oxford 2011 Levels Oxford Centre for Evidence-Based Medicine. URL: https://www.cebm.ox.ac.uk/resources/levels-of-

evidence,/ocebm-levels-of-evidence (date of access: October 27, 2023).

+ Methodical guidelines: Perioperative intravenous fluid therapy in adult patients. 2021. Approved by the Presidium of the All-Russian public
organization “Federation of Anesthesiologists and Reanimatologists”. URL: https://apicr.minzdrav.gov.ru/Files/recomend/MP132.pdf (date

of access: October 27, 2023).

> Methodical guidelines: Perioperative management of adult patients with concomitant liver diseases. 2021. Approved by the Presidium of the
All-Russian public organization “Federation of Anesthesiologists and Reanimatologists”. URL: https://apicr.minzdrav.gov.ru/Files/recomend/

%D0 %9C %DO %A0136.pdf (date of access: October 27, 2023).
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Table 1. Level of evidence based on the Oxford Centre for Evidence-based Medicine

o Simple model for high, intermediate
LoE Criteria and low evgldence
1 Sl?fstematic reviews (with homogeneity)
of randomized controlled trials
Randomized controlled trials or observational Further research is unlikely to change our
9 studies with dramatic effects; systematic reviews confidence in the estimate of benefit and risk.
of lower quality studies (i.e. non-randomized,
retrospective)
Non-randomized controlled cohort/follow-up
3 study/control arm of randomized trial (systematic ) o
review is generally better than individual study) Further research (if performed) is likely to have
: : : an impact on our confidence in the estimate
Case-series, case-control, or historically controlled | of benefit and risk and may change the estimate.
4 studies (s‘i/stematic review is generally better than
an individual study)
5) Expert opinion (mechanism-based reasoning) Any estimate of effect is uncertain.

Note: LoE — level of evidence.

Tabauua 2. Grades of recommendation

Grade Wording

Criteria

Must, shall, should, is recommended
Strong
Shall not, should not, is not recommended

Evidence, consistencfy
of studies, risk-benefit ratio, patient

Can, may, is suggested

Onga‘l:n Preferences, ethical obligations, feasibility
p May not, is not suggested
procedure, technique, operator’s experience, to manage or result in catastrophic consequences,

number of procedures, presence of congenital
coagulation disorders, the influence of systemic
factors (anemia, infections, kidney disease, ma-
lignancy), medications affecting the hemostasis
system, and the ability to control active bleeding
if it occurs [44, 46—49].

In patients with LC, the bleeding risk is sig-
nificantly affected by additional liver disease
factors: in particular, impaired synthetic liver
function leading to decreased production of pro-
coagulants and anticoagulants; thrombocytope-
nia; portal hypertension; decompensation of cir-
rhosis and acute-on-chronic liver failure (ACLF)
[45, 48, 50—53].

Although the contribution of liver disease-
related and non-liver disease-related factors to
the risk of periprocedural bleeding is different
in each patient with LC, international guidelines
and expert opinion classify this risk as low or
high (as in patients without LC) [45—48, 54].

Low-risk procedures constitute all procedures
whereby major bleeding is expected to occur
in < 1.5 % of cases and/or, if it occurs, can be
easily controlled. Conversely, high-risk proce-
dures have increased risk of bleeding (> 1.5 %)
and/or, if bleeding occurs, it may be difficult

even if small (e.g., central nervous system bleed-
ing) [45—48, 55] (Tables 3 and 4).

What is the prognostic value of thrombocyto-
penia in assessing bleeding risk in LC patients
during elective surgery /invasive procedures?

Statement. Thrombocytopenia may be one of
the bleeding risk factors during elective surgery/
invasive procedures in LC patients.

(LOE — 3, 100 9% consensus)

To date, considerable experience has been ac-
cumulated in assessing the bleeding risk in LC
patients undergoing invasive procedures, and its
association with the severity of thrombocytope-
nia has been studied.

A number of studies have demonstrated that
blood platelet counts in patients with LC do not
play a significant role in predicting the bleeding
risk during the most common hepatic procedures
such as abdominal paracentesis [56—59], thora-
centesis [60, 61], hepatic venous pressure gradi-
ent measurement [62]; esophageal band ligation
[63, 64]; transjugular, percutaneous or laparo-
scopic liver biopsy [61, 65—69].
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A study by D.R. Kitchin et al. [70] has shown
that during percutaneous liver biopsy the blood
platelet count > 25 x 10°/L and the internation-
al normalized ratio (INR) < 2 did not result in
increased rates of hemorrhagic complication but
did result in a significant decrease in use of fresh
frozen plasma and platelet transfusion.

In patients with LC, no association between
platelet counts, INR, and the risk of periproce-
dural bleeding during other procedures has been
found either: central lines insertion [61, 71],
colonoscopy with polypectomy, endoscopic ret-
rograde cholangiopancreatography and papillo-
sphincterotomy [72, 73], dental extraction with
the possibility of local hemostatic measures [74],
multiple dental extractions (10 or more) during
preparation for liver transplantation [75].

Similar data were obtained in the recently
published large multicenter international pro-
spective study ROC-BLeeD [76]. Platelet counts
did not affect the risk of hemorrhagic events in
3006 most common endoscopic, percutaneous,
vascular, and dental procedures of low and high
risk of hemorrhage in 1187 patients with LC, of
whom 57.1 % had Child — Pugh Class C [76].

However, other studies have reported an in-
creased risk of periprocedural bleeding in patients
with LC and severe thrombocytopenia. Thus, in
one of the largest studies — HALT-C [49] dur-
ing which 2740 percutaneous liver biopsies were
performed in patients with severe fibrosis/com-
pensated LC (Child — Pugh score < 7), throm-
bocytopenia (50 to 60 x 10°/L) was a risk fac-
tor for periprocedural bleeding (hemoperitoneum,
subcapsular hematoma, hemobilia, hemothorax).

In two other studies, a platelet counts
< 50 x 10°%/L was a risk factor for hemoperi-
toneum in patients with LC and hepatocellular
carcinoma (HCC) after radiofrequency ablation
(RFA) [77, 78] and intestinal bleeding after co-
lon polypectomy [72].

In a study by N. Cocero et al. [79], severe
thrombocytopenia (< 40 x 10°/L) and INR > 2.5
were found to be risk factors for bleeding after
oral surgery. In another study by J.B. Medina et
al. [80], intraoperative bleeding during dental ex-
traction in patients with LC was associated with
thrombocytopenia (p = 0.026), but patients with
platelet counts > 16 x 10°/L and INR < 3 needed
no previous blood transfusion, with local measures
being enough to manage haemorrhagic events.

A study by S.A. McCluskey et al. [81] iden-
tified seven independent predictors of massive
transfusions for liver transplantation, including
platelet counts < 70 x 10°/L.

In general surgery, the most common proce-
dure is cholecystectomy. The risk of gallstone
in LC patients is 2—4 times higher than the
population risk and increases and increases with
decompensation of cirrhosis [82—84]. A study by
L. Perkins et al. [85] has shown that platelet
counts < 150 x 10°/L and INR > 1.2 were as-
sociated with an increased risk of complications
after cholecystectomy, including anemia, coagu-
lopathy and use of blood products. These same
complications were more likely to develop in pa-
tients with Model for End-Stage Liver Disease
(MELD) score > 8 [85]. Similar data were ob-
tained in a study by G. Curro et al. [86]: perio-
perative hemorrhagic events during laparoscopic
cholecystectomy were more frequently observed
in patients with decompensated LC (Child —
Pugh Class C). The data of these and other stud-
ies [87—90] indicate a significant influence of the
degree of LC decompensation on the risk of peri-
operative hemorrhagic events.

A recently published narrative review by The
Italian Association for the Study of the Liver
(AISF) and The TItalian Society of Internal
Medicine (SIMI) [91] studied the relationship
between severe thrombocytopenia and the risk
of periprocedural bleeding in LC patients dur-
ing elective surgery/invasive procedures such as
liver biopsy, abdominal paracentesis, invasive
endoscopic procedures, thermal tumor ablation,
and liver surgery. The authors of the review con-
cluded that it is difficult to determine a target
platelet count that can be a reliable risk factor of
periprocedural bleeding risk [91].

How can we determine the true blood plate-
let count in patients with LC and severe throm-
bocytopenia using an automated hematology
analyzer?

Recommendation. To exclude pseudothrombo-
cytopenia in patients with LC and severe throm-
bocytopenia (< 50 x 10°/L), according to the
study of a complete blood count on an automated
hematology analyzer, a blood sample should be
taken into the sodium citrate tube and the plate-
let count should be evaluated again using an au-
tomated hematology analyzer.

(LOE — 3, strong recommendation,
100 9% consensus)

In clinical practice, the clinician may encoun-
ter false thrombocytopenia or pseudothrombo-
cytopenia when using an automated hematology
analyzer. This phenomenon occurs in vitro and is
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characterized by platelet clumping due to natu-
rally occurring antiplatelet antibodies that is
exposed by the ethylenediaminetetraacetic acid
(EDTA) anticoagulant used for routine blood
sample collections [42, 92].

The use of sodium citrate tube prevents this
event and helps determine the true platelet count
on an automated hematology analyzer; other
blood cells are not evaluated in this case.

It is not appropriate to study platelets’ func-
tion tests (aggregation or adhesion) in patients
with LC in routine clinical practice, whereas the
results are distorted due to thrombocytopenia and
do not predict the risk of bleeding and/or throm-
bosis. It should be noted that even severe throm-
bocytopenia may be accompanied by a change in
their properties toward increased prothrombotic
potential due to elevated level of von Willebrand
factor and reduced level of ADAMTS13 (A dis-
integrin-like and metalloproteinase with throm-
bospondin-like domains, member 13) in patients
with LC [93, 94].

How do clinical outcomes change when se-
vere thrombocytopenia (< 50 x 10°/L) is cor-
rected before elective surgery / invasive proce-
dures in patients with LC?

Statement. The use of thrombopoietin receptor
agonists (TPO-RAs) (in the Russian Federation,
avatrombopag is approved for use) in patients
with LC and severe (< 50 x 10°/L) thrombocy-
topenia before performing elective surgery/inva-
sive procedures increase platelet counts, decrease
periprocedural /perioperative bleeding and the
need for platelet transfusion for these complica-
tions with a safety comparable to placebo.

(LoE — 1, 100 % consensus)

For many years, thrombocytopenia could only
be corrected before invasive procedures/surgery
by platelet transfusion.

Current guidelines of international profession-
al organizations that are based on the analysis of
a large number of clinical studies, specify that
platelet transfusion before invasive procedures/
surgery no effect on the risk of periprocedural
bleeding [44, 48, 70, 76, 95]. Furthermore, the
PROC-BLeeD study found that prophylactic
platelet transfusion (more often for patients
with severe thrombocytopenia) increased the
risk of periprocedural bleeding in patients with
LC undergoing various invasive procedures com-
pared with those who had not received transfu-
sions (6.5 % vs. 2.2 %; p = 0.024) [76]. In the

same study, prophylactic plasma transfusion had
a similar effect: patients with LC had a high
risk of periprocedural bleeding (9.7 % vs. 2.1 %;
p < 0.001) [76], and similar findings have been
reported elsewhere [95—97].

Undoubtedly, platelet transfusion remains a
salvage procedure in patients with LC and severe
thrombocytopenia if emergency procedures are
required or in case of perioperative bleeding [43].
It should be taken into account, that transfused
platelets have a short life span (3—4 days), which
becomes even shorter in patients with LC due
to sequestration of transfused platelets by their
enlarged spleen [8, 34, 43, 98, 99]. Blood trans-
fusion can be complicated by severe reactions
such as acute lung injury [100—103], circulatory
overload [100—103], allergic and anaphylactic
transfusion reactions [104—105], acute hemolytic
transfusion reactions [ 104, 106], and septic trans-
fusion reactions [104, 107, 108].

Currently, TPO-RAs are used as an alter-
native option to correct severe (< 50 x 109/L)
thrombocytopenia before elective surgery/inva-
sive procedures. These drugs were originally de-
veloped to treat patients with immune thrombo-
cytopenia [109]. In patients with chronic liver
diseases, TPO-RAs produce a replacement effect
in the setting of decreased TPO production [110].

Binding of a ligand (TPO or TPO-RA) to
the TPO receptor (¢c-MPL) on the megakaryo-
cyte causes a conformational change of the re-
ceptor, resulting in downstream activation of
various signaling pathways, including JAK2/
STATS (Janus kinase 2/Signal transducers
and activators of transcription 5), PI3K/AKT
(Phosphatidylinositol-3 kinase/Serine-threonine
protein kinase also known as protein kinase B),
ERK (Extracellular signal-regulated kinase). This
leads to increased maturation rate, and increased
number, size, and ploidy of megakaryocytes, as
well as decreased apoptosis, and ultimately in-
creased platelet production [109, 111, 112].

Several recently published randomized place-
bo-controlled trials (RCTs) have evaluated the
efficacy of second-generation non-peptide TPO-
RAs for the correction of thrombocytopenia in
patients with LC before elective surgery/inva-
sive procedures: eltrombopag, avatrombopag,
and lusutrombopag [113—119].

The results of the ELEVATE study [119]
demonstrated the efficacy of eltrombopag in elec-
tive surgery/invasive procedures: the proportion
of patients not requiring perioperative platelet
transfusion was 72 % in the eltrombopag group
in comparison with 19 % in the placebo group
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(p < 0.001); no differences in the incidence of
perioperative bleeding were observed between
the groups. However, serious adverse events were
reported during the study: six patients in the el-
trombopag group developed portal vein throm-
bosis (versus one in the placebo group), which
led to premature termination of the study. This
resulted in refusal of marketing authorization for
eltrombopag for the treatment of severe thrombo-
cytopenia in LC patients [119].

The efficacy of avatrombopag in the cor-
rection of thrombocytopenia in patients with
chronic liver disease before performing elective
surgery/invasive procedures was evaluated in
an international multicenter ADAPT program,
which combined similarly designed phase 3 RCTs
ADAPT-1 and ADAPT-2 [113, 114]. Adult pa-
tients with chronic liver disease (MELD < 24)
and severe thrombocytopenia were stratified
into two groups: the first included patients with
platelet counts < 40 x 10°/L, and the second
included patients with platelet counts between
40 and 50 x 10°/L. The dose of avatrombopag in
Group 1 and Group 2 was 60 mg/day and 40 mg/
day, respectively, and the duration of treatment
was 5 days. Elective surgery/invasive procedures
were scheduled 5—8 days after the last dose of
the study drug or placebo.

The integrated analysis of pooled data from
two studies (ADAPT) showed that platelet
counts on procedure day were > 50 x 10°/L
in the majority of patients (77.6 %) treated with
avatrombopag vs. 15.8 % in the placebo group
(p < 0.0001) [114]. The maximum platelet count
was reached by days 5—8 at the end of avatrom-
bopag administration and returned to baseline
values within a month. Avatrombopag was sig-
nificantly more effective than placebo in reduc-
ing the need for platelet transfusions: 75.8 % vs.
31.7 % (p < 0.0001) [114].

Subgroup analysis showed that avatrombop-
ag was equally effective in both low and high
bleeding risk of invasive procedures/surgeries.
The ADAPT program assessed the risk of bleed-
ing during the following procedures: abdominal
paracentesis; thoracocentesis; esophagogastrodu-
odenoscopy (EGD) with a biopsy, variceal band-
ing, or sclerotherapy; colonoscopy with a biopsy,
polypectomy; bronchoscopy with a biopsy; liver,
kidney biopsy; treatment of HCC (ethanol abla-
tion, RFA, chemoembolization); vascular proce-
dures (catheterization, transjugular intrahepatic
portosystemic shunt); biliary interventions; ne-
phrostomy tube placement; laparoscopic inter-
ventions; dental procedures [113, 114].

The efficacy of avatrombopag was not affected
by the patient’s sex, age, race, disease etiology,
MELD score, and Child — Pugh class [113, 114].
The safety was similar to that of placebo: the
overall incidence of serious treatment-emer-
gent adverse events was 7.3 % in the avatrom-
bopag group and 9 % in the placebo group
(p > 0.05) [114].

The efficacy of avatrombopag in patients with
chronic liver diseases/LC before performing elec-
tive surgery/invasive procedures (EGD with a
biopsy, variceal banding; colonoscopy with a bi-
opsy, polypectomy; liver biopsy; sigmoidoscopy;
inguinal or umbilical hernia repairs; abdominal
paracentesis; RFA for HCC; vascular catheteri-
zation; cervical epidural injection; endometrial
curette; LIII-LIV microdiscectomy; dental pro-
cedures) was assessed in a phase 4 observational
cohort study [115]. In real-world clinical prac-
tice, the administration of avatrombopag ac-
cording to the regimen described in the ADAPT
program was well tolerated and resulted in an
increased platelet count, with a mean change in
platelet count from baseline to procedure day of
41.1 x 10°/L, and was characterized by a high
proportion of patients (98 %) who did not re-
quire platelet transfusion after baseline and up
to 7 days following procedure; no tromboembolic
events or deaths were reported [115].

The data demonstrating the efficacy and safe-
ty of lusutrombopag (which is not approved for
use in the Russian Federation) in patients with
LC and severe thrombocytopenia before elective
surgery/invasive procedures were obtained dur-
ing two multinational multicenter phase 3 RCTs
L-PLUS 1 and L-PLUS 2 (the profile of pro-
cedures was similar to that in the ADAPT pro-
gram) [116, 117]. In these studies, adult patients
with chronic liver disease and severe thrombocy-
topenia (< 50 x 10°/L) were randomized to re-
ceive lusutrombopag 3 mg or placebo once daily
for 4—7 days; invasive procedures/surgeries were
performed 2—5 days after the end of treatment.
Another multicenter phase 2b RCT evaluated the
efficacy of lusutrombopag for bleeding prophy-
laxis in patients with chronic liver disease, HCC,
and platelet counts < 50 x 10°/L prior to percu-
taneous RFA [120].

The data of these three studies are combined
in a systematic review and meta-analysis by
M.E. Orme et al. [121]. Patients treated with
lusutrombopag were significantly more likely to
respond to treatment compared with the placebo
group (risk ratio (RR) of an increase in platelet
counts on the procedure day > 50 x 10°/L and
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platelet counts > 20 x 10°/L from baseline at any
time during the study was 6.39; 95 % confidence
interval (95 % CI): 3.69—11.07; p < 0.0001). The
proportion of patients who did not require plate-
let transfusion and rescue therapy for bleeding
for up to 7 days after the procedure was greater
in the group of patients receiving lusutrombopag
than in the placebo group (RR — 3.42; 95 % CI:
1.86—6.26; p = 0.0001). The risk of a bleeding
event of any type was significantly lower for lu-
sutrombopag compared to placebo (RR — 0.55;
95 % CI: 0.32—0.95; p = 0.03); no significant dif-
ferences in the rates of thrombosis were observed
between lusutrombopag and placebo (RR — 0.79;
95 % CI: 0.19—-3.24; p = 0.74) [121].

In a systematic review and a meta-analysis by
P.D. Rose a pooled data on the efficacy of all
three above mentioned TPO-RAs (eltrombopag,
avatrombopag, and lusutrombopag) has been
conducted [122]. This study included six RCTs
conducted in a total of 1,229 patients with LC
and severe thrombocytopenia who underwent
elective surgery/invasive procedures. The use of
TPO-RAs was associated with a statistically sig-
nificant increase in platelet counts: the weighted
mean difference in platelet counts between the
baseline level and the maximum level before the
procedure was 35.6 x 10°/L (95 % CI: 28.6—
42.7) and was statistically significantly higher
in the TPO-RA group (p < 0.01); and an 88 %
decrease in the risk of platelet transfusion in the
periprocedural period: the odds ratio (OR) was
0.12 (95 % CI: 0.08—0.17; p < 0.001). The safety
of TPO-RAs was similar to that in the placebo
group in terms of the number of adverse events
(OR — 0.87; 95 % CI: 0.47—1.62; p = 0.66) in-
cluding thrombotic events [122]. This is important
for clinical practice given the twofold increase in
the risk of venous thromboembolism in hospitalized
patients with chronic liver disease compared with
patients without liver disease [123].

In the Russian Federation, the second-gen-
eration peptide TPO-RA (romiplostim) is ap-
proved for use only for the treatment of immune
thrombocytopenia. Several small, single-center,
non-comparative studies have been published in
which this product was used to treat thrombo-
cytopenia in patients with chronic liver disease/
LC. Subcutaneous administration of romiplostim
at an average dose of 2—2.5 mg/kg once weekly
resulted in an increase in platelet counts (with
the change from 39 x 10°/L to 117 x 10°/L)
12 to 18 days, on average, after the first dosing
and was characterized by a high proportion of
patients who did not require platelet transfusion.

No significant thromboembolic events were re-
ported in these studies [124—126].

Further research is needed to evaluate the ef-
fect of TPO-RAs prior to major surgeries (head
and neck surgery, open thoracic surgery, laparot-
omy, organ resection/removal/transplantation)
to assess the effect on the number of clinically
significant bleeding events, hospital and long-
term mortality rates, length of hospital stay, and
quality of life.

What platelet counts are associated with
lower risks of hemorrhagic events when per-
forming elective surgery / invasive procedures
in LC patients?

Recommendation. When preparing for elec-
tive surgery/invasive procedures in LC patients,
the recommended platelet count depends on the
risk and the type of the procedure (Tables 3, 4).
(LOE — 3, weak recommendation,

100 9% consensus)

Severe thrombocytopenia in patients with LC
is one of the risk factors for hemorrhagic com-
plications when performing surgery/invasive
procedures, and treatment with TPO-RAs is as-
sociated with higher platelet counts, lower risk
of periprocedural bleeding, and lower need for
platelet transfusions for the treatment of peripro-
cedural hemorrhagic events. Therefore, there is
the question whether severe thrombocytopenia
should be treated for the achievement of the re-
quired platelet count before performing elective
surgery/invasive procedures. This should be de-
cided on a case-by-case basis, taking into account
patient characteristics and all factors that influ-
ence the procedure-related bleeding risk.

According to the guidelines of the American
Gastroenterological Association (AGA) [102]
and the American College of Gastroenterology
(ACG) [127], the All-Russian  Public
Organization “Federation of Anesthesiologists
and Reanimatologists” (FAR), the National
Association of experts on thrombosis, clinical
hemostasiology and hemorheology (NATH) [43],
correction of thrombocytopenia in patients with
LC and/or hepatic failure to prevent peripro-
cedural bleeding is recommended if the platelet
count is < 50 x 10°/L before elective surgery/
invasive procedures associated with a high risk
of bleeding.

Prophylactic platelet transfusion to LC pa-
tients may be considered only if no other options
for the treatment of severe thrombocytopenia
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(< 50 x 10°/L) are available to prevent peripro-
cedural bleeding during the procedures associated
with a high risk of hemorrhagic events [102, 128].

In a study by R. Rai et al. [129], it was rec-
ommended to evaluate the platelet counts in pa-
tients with LC preparing for elective procedures,
and to use prophylactic platelet transfusion di-
rectly before the surgery in the following cases:
when performing procedures with an intermedi-
ate risk of bleeding in patients with a platelet
count of < 50 x 10°/L and when performing pro-
cedures with a high risk of bleeding in patients
with a platelet count of < 100 x 109/L.

In routine cases, when preparing patients with
severe (< 50 x 10°/L) thrombocytopenia for elec-
tive surgery/invasive procedures associated with a
high risk of bleeding (> 1.5 %), prophylactic plate-
let transfusion should be replaced with the use
of second-generation TPO-RAs (avatrombopag in
the Russian Federation) as these drugs are su-
perior over platelet transfusion for the follow-
ing reasons: they are administered orally; they
do not require the patient to be in a medical
facility; they increase platelet counts in the pa-
tient’s blood for a longer period of time com-
pared to platelet transfusions; they have a good
safety profile (the number of adverse events is

comparable to the placebo group) and are not
associated with an increased risk of thrombotic
events [113, 114, 130].

Based on the results of the literature review
and their own experience, the experts prepared
Tables 3 and 4, which define the recommended
threshold platelet count for each intervention ac-
cording to the stratified risk (low, high) of hem-
orrhagic events during elective surgery/invasive
procedures in patients with LC.

Conclusion

The statements and recommendations in this
document have been prepared by experts in the
management of patients with LC and its major
complications in clinical practice. The experts
are experienced in research of thrombocytopenia
and its role in the development of hemorrhagic
complications in LC patients and are qualified
in evaluating the respective diagnostic tests and
therapeutic options. The statements have been
approved by the chief freelance gastroenterolo-
gist of the Ministry of Health of the Russian
Federation, President of the Russian Scientific
Liver Society and can be recommended for use by
a wide range of clinical practitioners.
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Table 3. Recommended minimum threshold platelet concentration during elective surgery in patients
with cirrhosis depending on the risk of bleeding

Examples of surgeries Minimum
Anatomical thi'etshloltd
region High risk of bleeding (> 1,5 %) conge?l&:tion,
x10° / n

Low risk of bleeding (< 1,5 %)

Maxillofacial o Simple tooth extraction and other minor > 50
region dental surgeries >
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Table 4. Recommended minimum threshold platelet concentration for elective invasive procedures
in patients with cirrhosis depending on the risk of bleeding

Examples of invasive procedures Minimum
’ thi'eshlold
Procedure . . . atelet
High risk of bleeding (> 1,5 %) congentration,
x10° /
oNeur%xial I(netl;lods of analgesia/
anesthesia (catheterization
E,erillllﬁg?eous/ of the epidural s;_?ace, regional > 100
epidural or spinal anesthesia
and others)
e Intraperitoneal needle biopsy of solid e Puncture decompression
organs (includﬁng liver) of intervertfeb{)a discs
e Laparoscopic biopsy e Drainage of abscesses
{),:rsi?l‘i?i?eous/ e Ultrasound-guided prostate biopsy of various locations > 80
e Intrathoracic organ biopsy e Radiofrequency catheter,/
o Intraocular procedures//injections percutaneous ablation
e Intra-articular injections
e Transjugular intrahepatic e Transhepatic arterial chemoem-
Percutaneous/ portosystemic shun bolization or radioembolization > 50
Vascular o Angiograﬁhy/ coronary angiography/ =
venography with intervention
e Endoscopic removal of polyps from e Balloon enteroscopy
the intestine, female genital organs e Therapeutic bronc oscogy
(>d2 polyps, size > (11 cm) ¢ Endoscopic dilatatilon 0
. e Endoscopic retrograde stricture or mucosal resection
Endoscopic cholangiopancreatography with e Percutaneous endoscopic = 80
papillosphincterotomy gastrostomy placemen
e Endoscopic ultrasound with fine o Cystogastrostomy
needle aspiration e Endoscopic sclerotherapy
Low risk of bleeding (< 1,5 %)
e Transjugular measurement
e Lumbar puncture of hepatic venous pressure
Percutaneous/ o Skin biopsy / removal of skin tumors  gradient (with liver biopsy)
Vascular e Installation/removal of central e Diagnostic coronary
catheter angiography and right heart
catheterization
e Diagnostic endoscopy and standard e Endoscopic retrograde > 50
ligation of varicose veins cholangiopancreatography
of the esophagus and stomach without papillosphincterotomy
Endoscopic e Colonosco with mucosal biopsy, e Endoscopic ultrasound
P Py psy P
1 polyp <1 c¢m in diameter) examination
e Enteroscopy e Transesophageal
e Capsule endoscopy echocardiography
o Lﬁparocentesis o Cathtlalterizatiofn of the ureter
e Thoracentesis o Installation of a vena cava
{),ercclitli?eous/ e Drainage of the pleural, abdominal filter
cavity e Diagnostic venography
e Replacement of drainage catheter
- — - > 30
e Local anesthesia e Sanitation of the oral cavity
(treatment of caries, removal
Dental of plaque, deep cleaning
of teeth and other therapeutic
procedures)
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TOCY/JIaPCTBEHHDII MEJAMIMHCKIIT yHUBepCUTeT> MuHmICTEpCTBa
3apaBooxpanenust Poccuiickoit Megepanun.

Kownrakraast nadopmarmst: khoronko507@gmail.com;

344022, r. Pocros-na-/lony, HaxuueBanckuii nep., 29.
ORCID: https://orcid.org,/0000-0002-3752-3193

[deeBa Tarbsina AmnapeeBHa — KaHIWIAT MEIUIITHCKIX
HayK, jaoueHT Kadeapol 6uosornyeckoit xumuu, GTAOY BO
«IlepBorii MoCKOBCKHUII TOCYJapCTBEHHBIN MeIUIMHCKAN yHU-
Bepcurer uM. .M. CedyeHoBa» MumnmncrepcrBa 3apaBOOXpaHe-
uus Poccniickoit Megepanunm (CeuenoBckuii YHI/IBepCI/ITeT).
Kownrakraast nadopmarust: deeva_t_a@staff.sechenov.ru;
119048, r. Mocksa, yi. Tpy6enuxas, 8, ctp. 2.

ORCID: https://orcid.org,/0000-0002-3126-141X

I'yasieBa Kcenus AnexcangpoBHa — acrnupant xadeapbl 1mpo-
MeJeBTUKN BHYTPEHHHX G0Je3Hell, TacTPOSHTEPOTIOTHH U Te-
natonorun, DIAOY BO «llepsbiit MockoBckuit rocymaap-
CTBeHHBII MeaunuHckuil ynusepcuter uMm. M.M. CeuenoBa»
MunncrepctBa  31paBooxpanenus Poccuiickoit  Degepannn
(CeuenoBckuii YHuBEpCHUTET).

Konrakraast undopmannst: xen39@mail.ru;

119048, Mocksa, yu. Tpy6enxas, 8, crp. 2.

ORCID: https://orcid.org,/0000-0002-3462-0123

Npamkun Buagumup TpodumoBud — JOKTOP MEAMIIUHCKUX
Hayk, akagemuk PAH, mpodeccop, saemyromuit kadeapoii
IPOIICCBTUKN  BHYTPEHHUX GOJIe3HEH, TracTpOIHTEPOJIOTUI

u renarosoruu, OTAOY BO «llepsorii MockoBckuit rocyaap-
CTBeHHBIH MeaunuHckuil ynusepcuter uMm. M.M. CeuenoBa»
MunncrepctBa  371paBooxpanenus Poccuiickoit  Degepannn
(CeuenoBcKmit YHI/IBepcyITeT); TJIABHDBII BHENITATHBIN CIIeI[ra-
smcet ractpoanteposior M3 PO, npesuzgent Poccuiickoro o6iie-
ctBa 1o nayuennio nevenn (POIINII).

Kownrakraast madopmarmst: ivashkin_v_t@staff.sechenov.ru;
119048, r. Mocksa, yi. Tpy6euxas, 8, ctp. 2.

Submitted: 20.03.2024 Accepted: 24.05.2024 Published: 30.06.2024
Mocrymumaa: 20.03.2024 Tpunsita: 24.05.2024 Ony6aukosana: 30.06.2024

Poc kypH ractposHTepoJi rematon koaonpokros 2024; 34(3) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(3)

133



