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Pe3tome. I]envio padomot Oba OrleHKa TPOMOOIIUTAP-
HBIX ITOKa3aTeliell marueHToB ¢ ruppo3om medeHu (LIIT)
pa3HON PTHONOTHH U CTENECHU TSHKeCTH. Mamepuanvt u
Memoowl uccnedosanus. bouio oocnenosano 208 nanuen-
TOB ¢ auartHo3om L1, koTopbie ObUIM pa3eicHbI Ha MOJI-
TPYMITEl B COOTBETCTBUHU CO CTETIEHBIO TSKECTH MO IIIKa-
ne Child-Pugh(C-P). Ha aBromarmueckoM TreMaroyioTu-
YECKOM aHAJIM3aTOpe OIPENeIsId CIEIYIoIne TPoMOo-
LUTApHBIC TIOKA3aTeNn: Komn4ecTBo TpoMmbonutoB (PLT),
cpennuii oobeM TpomOoruToB (MPV), mokasarenb aHH30-
nuto3a (PDW), tpombokputr (PCT). Pezynomamot. 1lpu
IUPPO3€e MEYCHN KOJIMYECTBO TPOMOOIIMTOB, UX CPETHHH
00beM UMeITH TEHACHIINIO K CHIKEHHIO TI0 Mepe Mporpec-
cupoBaHus 3a0oneBanus. Y maruentos ¢ L1 BupycHoi
ATHOJIOTHH HaOIroaIack 0oJiee BhIpaKEHHAST TPOMOOIH-
TOTICHUSI OTHOCHUTEIHLHO XOJIECTATUYECKOTO, AJIKOTOJILHO-
ro LI1. 3aknouenue. Ananus TpoMOOIIUTAPHBIX TTOKA3a-
TeJNel MpU aBTOMATH3WPOBAHHOM aHAIHM3€ KPOBU ITO3BO-
JISIET OLIEHUTh NMAaTOTeHETHYECKNEe MEXaHU3MBI TPOMOOIIH-
tonenuit npu LI1. Ha panneii craguu LI cHmkenue unc-
J1a TPOMOOILIMTOB UMEET TUIEPIeCTPYKTUBHBIN renes. [1o
Mepe HapacTaHusl HapyIICHUH CTPYKTYPhI U QYHKIIUHU Tie-
YEHU TPOMOOIUTOTICHUS TPUOOpPETaeT THIIOMPOIYKTHB-
HBIW Xapakrep.

KnioueBsie ci10Ba: Luppo3 nedeHu, TpOMOOLUTONCHNS,
TpoMOOLIMTapHBIE MTapaMETPhI
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Abstract. The aim of this research is to assess the
platelet parameters in patients with liver cirrhosis.
Materials and methods. 208 patients with liver
cirrhosis (LC) were examined and divided into subgroups
depending on the severity of the disease according to the
Child-Pugh classification (C-P). Platelet parameters such
as platelet count (PLT), mean platelet volume (MPV),
platelet distribution width (PDW), plateletcrit (PCT) were
determined using an automated hematology analyzer.
Results. In cases of liver cirrhosis, the number of
platelets and their mean volume tended to decrease as
the disease was progressing. In patients with viral liver
cirrhosis, more apparent thrombocytopenia was observed
compared to cholestatic and alcoholic liver cirrhosis.
Conclusion. Platelet parameter measurements with the
use of an automated hematology analyzer allow evaluating
the pathogenetic mechanisms of thrombocytopenia in LC.
At an early stage of LC, platelet hyperdegradation play
an important role in the development of thrombocytopenia
related to splenomegaly, and as the severity of the disease
increased, this pathology becomes hypoproductive.
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IIporpeccrupoBanne XpOHUUECKOIO reMaTuTa 1 €ro TpaHc-
¢dopmanus B nuppo3 nedenu (L{IT) BmioTs 10 TepMuHaIb-
HOW CTaJMu B 3HAYMTENLHOW CTEIeHU orpeaenseTcs (hu-
Op030M TKaHH. 30JI0THIM CTAaHAApPTOM B OIICHKE €T0 BBIpa-
YKEHHOCTH U OTIPEICTICHUN CTETICHH TSHKECTH SIBIISIETCS TH-
CTOJIOTHYECKOEe HccienoBaHue remaroduonTara [1, 2, 3].
OpnHako y JaHHOTO METO/A CYLIECTBYET Psii HEAOCTATKOB!
WHBa3UBHOCTb, BOSHUKAIOIIME B PAJIE CITydae OCIOKHEHUS,
09aroBOCTh M3MEHEHHWH TKaHW MEYCHU U BCIIEJCTBHE 3TO-
IO HEBO3MO)KHOCTH TOTYYEHHsI THArHOCTHYECKH 3HAYMMO-
ro Marepuala, oTka3 psaa nauueHToB [4, 5, 6]. IlosTomy
CIHELUAINCTBI AKTUBHO UCIOJIB3YIOT CyppOraTHbIE HENHBA-
3MBHBIE TECTHI H IIIKAJIbI KAK AJIETEPHATHBY TeaTO0HOICHH
— Fibrotest, MELD, APRI, FIB4, Fibrolndex, FibroMeter
u apyrue [7]. OHM MO3BOJISIOT PACCUUTHIBATh OTCYTCTBHE
3HAUUTETHHOTO (hrOpo3a ¢ BeposTHOCTHIO Oojee 90%, xo-
POIIIO BOCIIPOM3BOANMBI M JOCTYIHBI. ClielyeT OTMETHTH,
YTO BO MHOTHX CYLIECTBYIOIIMX IIKaJlaxX BaKHEHIIINM OHO-
MapKepoM SIBJISIETCS. KOJTMYECTBO TPOMOOLIUTOB. JTO Tpe-
CTaBJISIETCS JIOTHYHBIM, TaK KaK YCTAaHOBJICHO, YTO OHU B3a-
MMOJIEUCTBYIOT KaK C NApEHXMMAaTO3HBIMHU, TaK W C Hela-
PEHXMMAaTO3HBIMHU KJIETKAMH, TEM CaMbIM aKTHBHPYS pere-
HEpaTUBHbIE MeXaHU3MbI nieueHu [8, 9, 10]. [Toatomy Hey-
JUBHUTENBHO, YTO JI0 HACTOSIIETO BPEMEHHU UCIIOIb30BaHUE
TPOMOOIMTAPHBIX TIOKa3aTeel st 1a00paTOpHOTO MOHH-
Topunra namueHToB ¢ LIT ocraerca npeaMeToM HayqYHOTO
MoucKa. JTUM OOYCIIOBJICHA LieJIb MCCIIEN0BAaHUSA — OLie-
HUTHh TPOMOOIIMTApHBIC MTOKA3aTeNN MAIMEHTOB TPH IHP-
pO3€ NEYEeHN pa3IUIHON ITHOJIOTHH U CTETIEHH TSKECTH.

MarepuaJjbl 1 METOAbI HCCJIE0BAHUS

HccnenoBanne HOCHIIO PETPOCHEKTHBHBIN XapakTep
u mipoBoamutock ¢ 2016 mo 2018 rr. B xome paboThl ObLT
MPOBEICH aHAJIN3 KIMHHUKO-Ta00paTOpHBIX MaHHBIX 208
MalMeHToB (OCHOBHAsA Tpynma) ¢ aumarHo3om LI, xoto-
pBIA CTaBWJICS Ha OCHOBaHMM CTAHIAPTHBIX KIMHUKO-
nabopaTopHBIX KPUTEPHEB U B PsJie CIy4aeB MOJATBEPK-
Jascs WcclieloBaHMeM remaroOuonTara. KoHTpoibpHAS
rpyma Obliia peICTaBIeHa TPAKTHYECKA 3I0POBBIMH J10-
OpoBonbiiaMn — 37 denoBek. [1omoBO3pacTHRIX pa3iu-
YU MEKAY TPpyNIamMu He ObLIo.

OcHoBHast Tpynma Oblia pasieicHa Ha MOATPYIMILI B
COOTBETCTBHHU CO CTemeHblo TspkecTH 1o mkaie Child-
Pugh: I (mammmenTs! kmacca TsoxecTn A) — 73 deroBexa,
II (xmacc Tsoxectn B) — 88, 111 (kmace Tsokectn C) — 47
yenoBeK. C y4eToM 3THOIOTHYECKOTO (haKTopa Te ke Ia-
LUEeHTHI OBUIM MOAETCHBI HA MOArpyNIbl: BUpYcHBIN LIIT
(n=45), xonecraruueckuit L{I1 (n=42), ankoronsuerii L{I1
(n=27), xpunrtorennsiit LIT (n=40).

KimmHndeckuii aHanmm3 KpOBH BBINOJIHSIM C TIOMO-
ek reMatosioruueckoro ananuzaropa CELL DYN 3500
Abbott, yunTheIBaINCH CIEAYIOMINE TPOMOOLUTAPHBIE TO-
Kazarenu: koimuuectBo TpomOonutoB (PLT), cpennwmii
oobeM TpombonmToB (MPV), mokaszarens aHHW30IMTO3a
(PDW), tpom6okput (PCT).

Hccnenyemast BRIOOpKa MOTYHHAETCS 3aKOHY HOPMAlIb-
HOTO pacIpeieNieH s, TOATOMY IIPH CTAaTUCTUIECKOM aHa-

Theprogression of chronic hepatitis andits transformation
into cirrhosis (LC) up to the terminal stage is largely
determined by tissue fibrosis. Histological assessment
of hepatobioptates is regarded as the “gold standard” for
assessing the pathology severity [1, 2, 3]. However, this
method has several drawbacks: invasiveness, refusal of
some patients, complications in a number of cases, focal
changes in liver tissue and, as a result, the impossibility
to obtain diagnostically significant material [4, 5, 6].
Therefore, specialists actively use surrogate non-invasive
tests and scoring systems as an alternative to hepatobiopsy
— Fibrotest, MELD, APRI, FIB4, Fibrolndex, FibroMeter
and others[7]. For significant fibrosis, they have a specificity
of more than 90%. Besides, they are reproducible and
available. It should be noted that in many existing scoring
systems, the number of platelets is the most important
biomarker. This seems logical, since it has been established
that platelets interact both with parenchymal and non-
parenchymal cells, thereby activating the mechanisms
responsible for liver regeneration [8, 9, 10]. Therefore, it is
not surprising that until now the use of platelet parameters
for laboratory monitoring of patients with LC remains the
subject of scientific research. This determines the purpose
of the study — to evaluate platelet counts in patients with
liver cirrhosis of various etiologies and severity.

Materials and methods

The study was retrospective in nature and was conducted
from 2016 to 2018. In the course of work, clinical and
laboratory data of 208 patients with LC (the main group)
were analyzed. In each case the diagnosis of LC was
made on the basis of standard clinical and laboratory
criteria and in some cases it was confirmed by the study
of hepatobioptates. The control group was represented by
healthy volunteers — 37 people. There were no sex or age
differences between the groups.

The main group was divided into subgroups in
accordance with the disease severity in compliance with
the Child-Pugh score: I (patients of severity class A) — 73
people, II (severity class B) — 88, III (severity class C)
— 47 people. Taking into account the etiological factors,
the same patients were divided into subgroups: viral LC
(n=45), cholestatic LC (n=42), alcoholic LC (n=27),
cryptogenic LC (n=40).

Clinical blood tests were performed using a CELLDYN
3500 Abbott hematology analyzer. The following platelet
parameters were measured: platelet count (PLT), mean
platelet volume (MPYV), anisocytosis indicator- platelet
distribution width (PDW), and platelet crit (PCT).

The study was based on the assumption of normal
distribution, therefore, parametric criteria were used for
statistical analysis. Student t-test was used to calculate
differences between groups. Test results were analyzed
using Statistica 6.0, an advanced analytics software
package.
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JM3€ HUCIONB30BalM Napamerpuyeckue kpurepuu. Jo-
CTOBEPHOCTb Pa3lu4Mil MEX1y IpylnamMu OLCHUBAIU C
nomotnipio kpurepusi Creronenra. OOpaboTka MONTydeH-
HBIX PE3yJIbTaTOB MIPOBOAMIACE TIPH MOMOIIH ITPOTPAMMEI
Statistica 6.0

Pe3ynbTarsl ucciae0Banus

B coBpemenHoi#t nureparype npu Beex hopmax 3adolie-
BaHM TIEYCHU JIOCTATOYHO YacTO OMUCHIBAIOTCS M3MEHe-
HUS, CBSI3aHHBIE C KOJIMYECTBOM TpomOoumuToB. HeomHo-
KPaTHO B Pa3JIMYHbIX ITyOIMKAIMAX OBLIO MOKA3aHO, YTO Y
MAIMEHTOB C JaHHOHW MaTojoruel HabmomaeTcs TpoMoOo-
uutonenus 9, 11, 12].

B xone maHHOTO MCCienoBaHUs Mbl OIICHUIIN HE TOIBKO
YPOBEHBb TPOMOOITUTOB, HO ¥ JIPYTHE NapamMeTphl aBTOMa-
TH3MPOBAHHOT'O aHAJIN3a KPOBH Y MTAIIMCHTOB C Pa3IMIHOM
cTerneHbto TsoxecThlo no mkane Child-Pugh (C-P). Pesynb-
TaTbl IPEACTaBICHBI B Ta0OIUIE 1.

Tabnnua 1
lemaTonorMyeckne nokasaTenn y naLMeHToB C PasHoOM TA-
YKeCTblo UMppPo3a NeyeHu

MNoKasaTenb PLT, 109/I MPV,fl PCT,% PDW,%
RoutponbHas | 514 0410,6 | 10,540,4 | 0,2¢0,01 | 16,720,7
rpynna n=37
foynna | 143,4+24,8 | 14,8459 | 0,1¢0,02 | 23,547,7
(knacc A), n=73
foynna 130,8+11,8 | 9,0404 | 0,6¢0,5 | 15,940,6
(knacc B), n=88
foynna ll 133,6+19,9 | 6,3+1,1 | 1,6+15 | 151+0,7
(knacc C), n=47
P, p=0,01 p=0,40 p=0,01 p=0,38
P, p=0,01 p=0,01 p=0,40 p=0,38
P, p=0,01 p=0,01 p=0,35 p=0,11

P, — MeXAy rpynnamu: KOHTposibHas — |
P, — MeXAay rpynnamu: KOHTponbHas — Il
P, — MeXAay rpynnamu: KoHTponbHas — llI

IIpu mmppose neuenu y 60mpHbIX ¢ L1 6pu1a BBIsIBICHA
TPOMOOLIMTOIICHNUS, KOTOPasi IPOrPECCUPOBaIa B COOTBET-
CTBHMH CO CTEIICHBIO TSHKECTH: BO BTOPOU U TPEThEH IpyIi-
e KOJIMYECTBO TPOMOOLMTOB CHU3MWIOCH Ha 8,7% OTHO-
cutenbHO niepsoi (p=0,01). B To e Bpems cpenHuii 00b-
€M TPOMOOITUTOB, KOCBEHHO OTPAXKAFOIIHHA MX KOCTHOMO3-
TOBYIO IIPOIYKIHIO, UMEET TEHIEHIHIO K CHHXKCHUIO 110
Mepe Hapactanus LT u B TpeTell rpynne yMeHbIIAETCS B
1,6 pa3a B cpaBHEHUH C KOHTpOJbHOHU rpymmoi (p=0,01).
To ects, npu LI pa3BuBaeTcs croiikas TpomMOOLUTOIE-
HUS, KOTOpasi COMPOBOXKAAETCS YMEPEHHBIM CHIKEHHEM
cpemHero oobema TPOMOOIUTOB, IIPU 3TOM COXPAaHAETCS
OTHOCHUTEJIbHAS OHOPOAHOCTD MOIMYJISILIMUA TPOMOOLIUTOB
10 pa3Mepy, Ha 4TO yKa3bIBaeT napamerp PDW.

VYpoBeHb TPOMOOKPHUTA SIBISIETCS. PACUETHBIM TOKa3aTe-
JIEM U HEe MMEET CYIIECTBEHHOIO 3Ha4eHUs AJIs TIOHUMa-
HUS MEXaHU3M TpoMmOoruToneHny. Pa3nuyuus B ero Besu-
YUHE MEX1y TPyNIaMi B OCHOBHOM HEI0CTOBEPHBHI.

[anee Mbl IpoaHaIM3UPOBAIN OCOOEHHOCTH I'€Maro-

Results

Modern research works often describe changes in
the platelet count typical for all forms of liver diseases.
Various publications have proved that thrombocytopenia
is observed in patients with this pathology [9, 11, 12].

In the course of this study, we evaluated not only the
platelet count, but also other parameters obtained with the
use of an automated hematology analyzer in patients with
various severity of LC classified according to the Child-
Pugh (C-P) score. The results are presented in Table 1.

Tablel
Hematological Parameters in Patients with Liver Cirrhosis
of Different Severity

Parameter PLT, 109/I MPV,fl PCT,% PDW,%
Ei’g;m' 8roUP: - 1214.0410,6 | 10.580.4 | 0.2:0.01 | 16.7:0.7
Group | (Class |1 /3 11548 | 14.845.9 | 0.140,02 | 23.547.7
A), n=73
Group Il (Class | 136 5,118 | 9.0504 | 06205 | 15.9:0.6
B), n=88
Group Ill(Class | 133 ¢ 109 | 63511 | 1.6415 | 15.120.7
C), n=47
P, p=0.01 p=040 | p=0.01 | p=0.38
P, p=0.01 p=0.01 p=0.40 p=0.38
P, p=0.01 p=0.01 p=0.35 p=0.11

p, — between groups: control group — |
p, — between groups: control group — Il
P, — between groups: control group — Il

In patients with LC, thrombocytopenia was detected,
which progressed in accordance with the severity score: in
the second and third groups, the platelet count decreased
by 8.7% compared to the first group (p=0.01). At the same
time, the mean platelet volume (indirectly reflecting their
production by the bone marrow) tended to decrease with
the increase of LC severity. Thus, in the third group it
decreased 1.6 times in comparison with the control group
(p=0.01). It means that LC is the cause for persistent
thrombocytopenia, which is accompanied by a moderate
decrease in the mean platelet volume. However, the
platelet population remains relatively uniform in size, as
indicated by PDW.

The plateletcrit is a calculated measurement and
is not critically important for understanding of the
thrombocytopenia mechanism. The differences in the
plateletcrit range between the groups are mostly not
statistically trustworthy.

Also, we analyzed the hematological data obtained for
the patients with compensated and decompensated LC of
various etiologies. Table 2 shows the observed results.

When analyzing the data of patients with compensated
LC of different etiologies, no significant differences
between the groups were found.

At the stage of decompensation, thrombocytopenia was
observed in patients with viral LC. Moreover, a pronounced
platelet deficiency in this subgroup can be associated with
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JIOTUYCCKUX JAaHHBIX Yy OOJIBHBIX ]_[H pa3H0ﬁ O9THUOJIOTUHA
B CTaauK KOMIICHCAIlMKM W AJCKOMIICHCAIIUH. PC3YJH>T3TI)I

MPEJICTABJICHBI B TAOHIIC 2.

several mechanisms. First of all, the hepatitis C virus
(HCV) directly effects megakaryocytes, impairing their
proliferation and differentiation ability [13]; and secondly,
HCYV infection causes a dysregulation of the host immune
system stimulating nonspecific autoimmunity or triggering
the production of specific autoantibodies against platelet
membrane glycoproteins, which leads to accelerated
phagocytosis of platelets by macrophages [14, 15, 16].

Table 2
Platelet Count in Patients with Liver Cirrhosis of Different
Etiology

Tabnuua 2
Konnuectso TpombouMTOB Yy NaumneHTos c LM pasHoli 3Tu-
ozioTun
3TMONOrMYecKme rpynmbl
Moagrpynna | MNoarpyn- Moarpyn-
lpynnbi I':o,aérlfyn(l:'l-a l,, xonecra- | nal,, anko- | nal,, Kpun-
ﬁblf/’l?.\l,/ﬂ TUYECKUI TO/IbHbIN TOreHHbIN
un un un
150,5+26,3 | 156,1+50,3 | 178,1£33,3
+ ’ ’ ’ ’ 7 7
Knacc A 134,7 £28,2 b,=0,09 b,=0,07 p,=0,08
167,8+16,8 | 156,2+15,8 | 125,3+22,1
+ ’ ’ ’ ’? 7 7
Knacc B, C 90,4+12,3 p,=0,003 b, =0,003 p,=0,08

p, — cpaBHeHue noarpynn | —I,
p, — cpaBHeHue nogrpynn | —I,
p, — cpasHeHue noarpynn | -,

Etiological groups
Groups | subgroup | Subgroup |, Subgroup | Subgroup |,
1 H 3 g
Viral LC Cholestatic Alcoholic L& Cryptogenic
LC LC
150.5+26.3 | 156.1+50.3 | 178.1+33.3
Class A 134.7 +28.2 p,=0.,09 p,=0.07 p,=0.08
Class 90.4+12.3 167.8+16.8 | 156.2+15.8 | 125.3+22.1
B, C p,=0.003 p, =0.003 p,=0.08

[Ipu ananuze nanseix y 6onpHbIX LIIT pasHoit sTromo-
MU B CTaJIMM KOMIICHCALIUH JIOCTOBEPHBIX OTIMYNN MEXK-
Jly TPYIIIaMU HE BBISBICHO.

B cramgum nmexoMIieHcanmuu TPOMOOIUTOTICHHS 3aduK-
CHUpOBaHa y MAaIlMEHTOB C BHPYCHOW ATHOIOTHEH 3a00I1e-
BaHus. [Ipy 3ToM BeIpaskeHHBIH AeHUIUT TPOMOOIMTOB
B JAHHOW MOATPYINIIE MOXET OBITh CBS3aH C HECKOJIbKH-
MU MEXaHHW3MaMH: MPSIMBIM BIMSHHEM BHpYyca TeraThTa
C (BI'C) ma mMerakapuoIUTHI, YTO TMPUBOAUT K HapyIIe-
HUIO WX nponudepanuu u nuddepernupoBku [13], Bo3-
JeHCTBHEM aHTUTEN NPOTUB Bupyca remnatura C Ha MeM-
OpaHy TPOMOOLIMTOB, YTO MPUBOIUT K YCKOPEHHOMY Pa3-
PYLICHHIO MOCIeTHUX Makpogaramu [14, 15, 16].

3akiouenue

OnHUM U3 SAPKUX T'eMaTOJOTHYECKHX IMPOSIBICHUN IUp-
po3a TeUeHH SBISETCS CHM)KCHHE KOJIMYECTBA TPOMOOIHU-
TOB, KOTOPOE TPOTPECCUPYET N0 MEpe HapacTaHHs CTere-
HU TsDKECTH 3a0o0JieBaHusl. DTOT (hakT HIMPOKO H3BECTCH
W ero MeXaHu3Mbl He JI0 KOHIa pacim@poBaHbl. Beposr-
HO, B X TIOHIMaHUH MOXKET IOMOYb aHAJIM3 TPOMOOITUTAp-
HBIX TTOKa3aTeliell pu aBTOMaTH3UPOBAHHOM aHAIIN3e KPo-
BU. B "yacTHOCTH, Takoll ToKa3aresb, KaK CPeAHUI 00beM
tpombormToB (MPV), sBnsiercsi maroreHeTHYeCKHuM Map-
kepoM auddepeHIaIbHON  UATHOCTHKA  TPOMOOIIUTO-
renuii. Ecim ero 3nauenue Gompire 7,9 ¢ut, To 3TO CBU-
JIETENbCTBYET O THUIEPACCTPYKTHBHOM T€HE3€ TPOMOOITH-
TOTICHWH, a TIPY CHIDKSHWHW TIOKasaTessl MEeHbIle, 4eM 7,4
¢ — o runonponykruBHoM [13]. Mcxons u3 saToro mosno-
YKEHHS U KOMIUIEKCHO OLIEHUB TPOMOOIMTapHbBIE ITOKa3are-
JIK, MBI KOHCTATUPOBAJIH TOT (PaKT, YTO TPOMOOIUTOTICHHSI
Ha panHei craguu L1 umeer runepaecTpyKTUBHBIN Te-
He3 BCJIE/ICTBUE YCKOPEHHOTO Pa3pyIIEHUS KPOBSIHBIX TITa-
CTUHOK B CeJIe3eHKe IpU TurepciuieHn3Me. B To ke Bpe-
Ml TI0 Mepe HapacTaHusl TSHKECTU MaTOJIOTUH TPOMOOIIHUTO-
MeHUs] IPHOOpEeTaeT TUIONPOAYKTUBHBIH XapakTep, KOTO-
PpBIit 00yCIIOBIIEH CHIKEHHEM POl epaTnBHON aKTHBHO-
CTH KJICTOK METaKapHOIMTAPHOTO AU QepoHa B pe3yiibTa-

p, — between groups | -,
p, — between groups | -,
p, — between groups | -,

Conclusion

One of the brightest hematological manifestations
of liver cirrhosis is a decrease in platelet count, which
progresses with the increase of the disease severity. This
fact is widely known but its mechanisms are not fully
deciphered. Platelet parameter study with the use of
an automated hematology analyzer may help to better
understand these mechanisms. In particular, mean platelet
volume (MPV) is a pathogenetic marker for differential
diagnosis of thrombocytopenia. Any thrombocytopenic
patient with MPV of >7.9 fL should be presumptively
diagnosed as  suffering from  hyperdestructive
thrombocytopenia, whereas in patients with MPV of less
than 7.4 fL hypoproductive thrombocytopenia should be
diagnosed [13]. Based on this assumption and having
extensively studied platelet counts, we have come to the
conclusion that at an early stage of LC, thrombocytopenia
may have hyperdestructive causes (hyperdestructive
etiology), which means that it may result from accelerated
destruction of blood platelets in the spleens of patients
with hypersplenism. As the pathology severity increases,
thrombocytopenia becomes hypoproductive. This may
be accounted for by a decreased proliferative activity of
megakaryocyte differentiated cells as a result of decreased
thrombopoietin synthesis, associated with reduction in
hepatocyte proliferation that occurs during liver cirrhosis
[17].

Severe thrombocytopenia in patients with viral LC is
most likely associated with both the direct effect of HCV
on the proliferation of megakaryocytes and triggering of
the autoimmune mechanism of platelet destruction.

Based on the study results, it can be assumed that
platelets and platelet parameters measured with the use of
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Techniques

TE€ YMEHBLICHHUS CHHTE3a TPOMOOIIOITHHA, CBSI3aHHOE C CO-
KpallleHueM KoinudyecTBa remaroruTtos mpu LT [17].

Bripaxxennas TpomOonuTornenus y namueHTos ¢ LI Bu-
PYCHOM 3THOJIOTHH, CKOPEE BCETO, CBSI3aHa KaK C MPSMBIM
neiicteuem BI'C Ha mponmdepariiro MerakapuoIHTOB,
TaK U C UHAYKIHEH ayTOMMMYHHOI'O MEXaHHU3Ma JAEeCTPYK-
LMW TPOMOOIIUTOB.

Ha ocHoBaHuM 3TOTO MOXHO IONArarh, YTO TPOMOOLUTHI
1 TpOMOOIMTapHbIE MHEKCH aBTOMAaTH3MPOBAHHOTO aHAJH-
3a KPOBH SABJISIIOTCS JOCTYIMHBIMU MapKepaMy He TOJIBKO Ha-
pylieHuid remomnossa, Ho U Tsxectd LI Mcnons3oBanue
TPOMOOLIUTAPHBIX MHICKCOB M UX KOMIUIEKCHASI OLICHKA CIIO-
coOcTByeT OoJiee ITyOOKOMY TIOHMMaHHIO MaTOTeHETHIECKHX
MexaHu3MoB TpombormTonenny npu LI u, Bo3amokHO, MO-
KET CITYKUTh OCHOBAHHEM JUTS Pa3pabOTKH HOBBIX TEpareB-
THYECKUX CTPATETHH HA OCHOBE TPaHC(Y3Wid TPOMOOITUTOB
WM MCTIOJIb30BaHMsl PEKOMOMHAHTHBIX TPOMOOIIOTHHOB.

automated hematology analyzer are perfect markers of not
only impaired hematopoiesis, but also of the LC severity.
The use of platelet indices and their comprehensive
assessment contributes to a deeper understanding of
pathogenetic mechanisms of thrombocytopenia in patients
with LC and, possibly, may give rise to development of
new therapeutic strategies based on platelet transfusions
or the use of recombinant thrombopoietins.

JINTEPATYPA

1. Lee K.A., Taylor A., Bartolome B., Fidelman N., Kolli
K.P., Kohi M. et al. Safety and efficacy of transjugular liver
biopsy in patients with left lobe-only liver transplants. J.
Vasc. Interv. Radiol.2019; 34(18):360-362.d0i:10.1016/].
jvir.2018.07.026.

2. Ponziani F.R., Gasbarrini A., Pompili M. Use of liver
imaging and biopsy in clinical practice. N. Engl. J.
Med.2017;377(23):2295-6.d0i:10.1056/NEJMc 1712445
3. Pinzani M., Rombouts K., Colagrande S. Fibrosis in
chronic liver diseases: diagnosis and management. J.
Hepatol.2005; 42:22- S36.

4. Afdhal N.H. Diagnosing fibrosis in hepatitis C: is
the pendulum swinging from biopsy to blood test?
Hepalogy.2003; 37:972-974.

5. Bedossa P., Dargere D., Paradis V. Sampling variability
of the liver fibrosis in chronic hepatitis C. Hepatology.2003;
38:1449-1457.

6. Siddique 1., El-Naga H.A., Madda J.P. et al. Sampling
variability on percutaneous liver biopsy in patients
with chronic hepatitis C viral infection. Scand. J.
Gastroenterol.2003; 38:427-432.

7. Sebastiani G., Vario A., Guido M., Noventa F., Plebani
M., Pistis R., et al. Stepwise combination algorithms of
non-invasive markers to diagnose significant fibrosis in
chronic hepatitis C. J. Hepatol.2006;44:686- 693.

8. Kopoii I1.B., fIroga A.B. TpoMOOIIUTHI Kak HHINKATOPHI
TIe4eHOTHOTO pudpo3a. MeauruHcknil BecTHUK CeBepHO-
ro Kaskaza.2007;3:55-63.

9. Kurokawa T, Ohkohchi N. Platelets in liver disease,
cancer and regeneration. World J Gastroenterol.2017;
23(18):3228-3239.d0i:10.3748/wjg.v23.118.3228.

10. bazapusiii B. B., becconora E. H., Casennen JI. U.,
Kinmymesa H. @., 'apenckux H.B., [lBupenko C.B. Jla-
OopaTopHasi IMArHOCTHKA [UPPO3a MeUeHH: Y. mocoodue
st Bpadet. E.: Uzn-Bo YIMY;2018:42.

11. Mitchell O., Feldman D.M., Diakow M., Sigal S.H. The
pathophysiology of thrombocytopenia in chronic liver disease.
Hepat Med.2016;8:39-50.doi:10.2147/HMER.S74612

REFERENCES

1. Lee K.A., Taylor A., Bartolome B., Fidelman N., Kolli
K.P., Kohi M.et al. Safety and Efficacy of Transjugular Liver
Biopsy in Patients with Left Lobe-Only Liver Transplants.
J. Vasc. Interv. Radiol.2019; 34(18): 360-362.doi:10.1016/j.
jvir.2018.07.026.

2. Ponziani F.R., Gasbarrini A., Pompili M. Use of Liver
Imaging and Biopsy in Clinical Practice. N. Engl. J.
Med.2017;377(23):2295-6.d0i:10.1056/NEJMc1712445

3. Pinzani M., Rombouts K., Colagrande S. Fibrosis in
Chronic Liver Diseases: Diagnosis and Management. J.
Hepatol.2005; 42:22- p36.

4. Afdhal N.H. Diagnosing Fibrosis in Hepatitis C: Is
the Pendulum. Swinging From Biopsy to Blood Tests?
Hepalogy.2003; 37:972-974.

5. Bedossa P., Dargere D., Paradis V. Sampling Variability
of Liver Fibrosis in Chronic Hepatitis C. Hepatology.2003;
38:1449-1457.

6. Siddique I., El-Naga H.A., Madda J.P. et al. Sampling
Variability on Percutaneous Liver Biopsy in Patients
with Chronic Hepatitis C Virus Infection. Scand. J.
Gastroenterol.2003; 38: 427-432.

7. Sebastiani G., Vario A., Guido M., Noventa F., Plebani
M., Pistis R., et al. Stepwise Combination Algorithms of
Non-Invasive Markers to Diagnose Significant Fibrosis in
Chronic Hepeatitis C. J. Hepatol.2006;44:686- 693.

8. Koroy P.V., Yagoda A.V. Platelets as Indicators of Hepatic
Fibrosis. Medical Journal of the North Caucasus 2007; 3:
55-63. (in Russian)

9. Kurokawa T, Ohkohchi N. Platelets in Liver Disease,
Cancer and Regeneration. World J Gastroenterol.2017;
23(18):3228-3239.d0i:10.3748/wjg.v23.118.3228.

10. Bazarniy V.V., Bessonova E.N., Saveliev L.L,
KlimushevaN.F., Garenskih N.V., Tsvirenko S.V. Laboratory
Diagnosis of Liver Cirrhosis: Training Manual for Doctors.
E.: UGMU Publishing House; 2018 (in Russian)

11. Mitchell O., Feldman D.M., Diakow M., Sigal S.H. The
Pathophysiology of Thrombocytopenia in Chronic Liver Disease.
Hepat. Med. 2016; 8:39-50. doi:10.2147/HMER.S74612

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru

JOURNAL OF URAL MEDICAL ACADEMIC SCIENCE 2019, Vol. 16, No. 3

355



Memoouku

DOI: 10.22138/2500-0918-2019-16-3-351-356

12. Qamar A.A., Grace N.D., Groszmann R.J., Garcia-
Tsao G., Bosch J., Burroughs A.K. et al. Hypertension
Collaborative  Group. Incidence, prevalence, and
clinical significance of abnormal hematologic indices in
compensated cirrhosis.Clin Gastroenterol Hepatol.2009;
7(6):689-95. doi:10.1016/j.cgh.2009.02.021.

13. MununkoBa A.Ml. AHanmUTUYECKUE BOBMOXKHOCTHU Te-
MaToJIOTHYECKUX aHaJIM3aTOPOB B OICHKE TPOMOOIMTOB
(0630p muteparypsl). Koarymomorns.2012;15:27-34.

14. Hamaia S., Li C., Allain J.P. The dynamics of hepatitis
C virus binding to platelets and 2 mononuclear cell lines.
Blood.2001; 98(8):2293-2300.

15. Panzer S., Seel E. Is there an increased frequency of
autoimmune thrombocytopenia in hepatitis C infection? A
review. Wien Med Wochenschr.2003; 153(19-20):417-420.
16. Misiani R., Bellavita P., Fenili D., Borelli G.,
Marchesi D., Massazza M. et al. Hepatitis C virus infection
in patients with essential mixed cryoglobulinemia. Ann
Intern Med.1992; 117(7):573-7.

17. Grozovsky R., Begonja A.J., Liu K., Visner G., Hartwig
J.H., Falet H. et al. The Ashwell-Morell receptor regulates
hepatic thrombopoietin production via JAK2-STAT3
signaling. Nat Med. 2015; 21(1):47-54.doi: 10.1038/nm.3770.

ABTOpBI

MaxkcumoBa Apuna FOpbeBHa

OI'bOY BO VYpansckuii rocyaapCTBeHHbBII MEAUIIMHCKAN
yHuBepcuteT Munzapasa Poccun

Muaammii HayqYHBIH COTPYIHUK OT/IesIa O0IIeH aToOI0THH
HHWII

620028, Poccuiickas Denepanus, r. ExarepuHOypr, yi.
Penuna 3

oreshek92@list.ru

l'apenckux Haranbs ButanseBHa

I'bY3 CO CaepmiioBckast oOnacTHast KIIMHIYECKast OOJBHUIIA
Kannupar mMeaMuMHCKUX HayK, 3aBEAyIOIAs CTAHIIMEH
TIepEIUBAHUS KPOBU

620102, Poccuiickas Deneparusi, r. ExarepunOypr, yi.
Bonrorpanckas 185

Bbecconosa Enena Hukonaesna

I'bY3 CO CeepmiioBckast o0nacTHast KIIMHIYECKast OOJbHUIIA
JIOKTOp MEIMIIMHCKUX HAyK, 3aBEJYIOIIasi TaCTPOIHTEPO-
JIOTHYECKUM OTJIEICHUEM

620102, Poccuiickas Denmeparus, r. ExarepunOypr, yi.
Bonrorpaackas 185

ben@okbl.ru

bazapnsiii Biragumup Bukroposuy

OI'bOY BO VYpanbckuii rocyaapcTBeHHbBII MEAUIIMHCKAN
yHuBepcuteT Munzapasa Poccuu.

JIOKTOp METUITMHCKIX HayK, TIpodeccop Kadeapbl KINHU-
YEeCKOM 1a00paTOPHOM AMATHOCTHKU U OaKTEPHOIOTHH
620028, Poccuiickas denepanus, r. ExarepunOypr, yi.
Penuna 3

vlad-bazarny@yandex.ru

12. Qamar A.A., Grace N.D., Groszmann R.J., Garcia-
Tsao G., Bosch J., Burroughs A.K. et al. Hypertension
Collaborative Group. Incidence, Prevalence, and Clinical
Significance of Abnormal Hematologic Indices in
Compensated Cirrhosis. Clin. Gastroenterol Hepatol.2009;
7(6):689-95. doi:10.1016/j.cgh.2009.02.021.

13. Mininkova A.I. The analytical Possibilities of Hemato-
logic Analyzers in Evaluation of Thrombocytes: A Litera-
ture Review. Coagulology 2012; 15: 27-34. (in Russian)
14. Hamaia S., Li C., Allain J.P. The Dynamics of Hepatitis
C Virus Binding to Platelets and 2 Mononuclear Cell Lines.
Blood.2001; 98(8):2293-2300.

15. Panzer S., Seel E. Is There an Increased Frequency of
Autoimmune Thrombocytopenia in Hepatitis C Infection? A
Review. Wien Med Wochenschr.2003; 153(19-20):417-420.
16. Misiani R., Bellavita P., Fenili D., Borelli G., Marchesi
D., Massazza M. et al. Hepatitis C Virus Infection in
Patients with Essential Mixed Cryoglobulinemia. Ann
Intern Med.1992; 117 (7):573-7.

17. Grozovsky R., Begonja A.J., Liu K., Visner G., Hartwig
J.H., Falet H. et al. The Ashwell-Morell Receptor Regulates
Hepatic Thrombopoietin Production Via JAK2-STAT3
Signaling. Nat Med. 2015; 21(1):47-54.doi: 10.1038/nm.3770.

Authors

Arina Yuryevna Maksimova

Ural State medical University of the Ministry of Health of
Russia

Junior Researcher, of Central Research Laboratory,
Department of General Pathology

3 Repin St., Ekaterinburg, 620028, Russian Federation
oreshek92@list.ru

NataliaVitalievna Garenskih

Sverdlovsk Regional Clinical Hospital #1

Candidate of Medical Science, Head of Blood Transfusion
Station

185, Volgogradskaya St., Ekaterinburg, 620102, Russian
Federation

Elena Nikolaevna Bessonova

Sverdlovsk Regional Clinical Hospital # 1

PhD, Head of Gastroenterology Department

185, Volgogradskaya St., Ekaterinburg, 620102, Russian
Federation

ben@okbl.ru

Vladimir Viktorovich Bazarniy

Ural State Medical University of the Ministry of Health
of Russia

PhD, Professor of the Department of Clinical Laboratory
Diagnostics and Bacteriology

3 Repin St., Ekaterinburg, 620028, Russian Federation
vlad-bazarny@yandex.ru

356

BECTHUK YPAJIbCKOU MEJULIMHCKON AKAJEMUYECKOM HAYKU, 2019, Tom 16, Ne 3

print ISSN 2073-9125
on-line ISSN 2500-0918

vestnikural.ru



