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IMPOTHOCTUYHA IITHHICTHh TEMATOJIOTTYHNX ITOKA3HUKIB
1010 BUHUKHEHHSA TPOMBO3IB Y XBOPNX HA CITTOHTAHHI
TA PAIITAIIIMHO-ACOIIIMOBAHI Ph-HETATUBHI
MIEJIOITPOJI®EPATUBHI HOBOYTBOPEHHA

MeTa. BcTaHOBNTH, IKi 3 reMaTONOrIYHIUX NOKA3HUKIB MAKOTh AUCKPUMiHALIAHY 30aTHICTb A1l NPOrHO3YyBaHHA PO3BUT-
Ky TpOMOO3iB Npu CNOHTaHHWX Ta pafialiiiHo-acouliitoBaHux Ph-HeratuBHux mienonponicdepaTuBHUX HOBOYTBOpPEH-
Hax (MITH).
Marepianu i meToamn pocnigeHHsA. [lpoaHanizoBaHO reMaToNOriYHi NOKA3HMKKM 85 XBOPUX HA CMPaBKHIO NOMiLU-
Temito (CM), 43 - eceHuianbHy TpombouunTemito (ET) Ta 40 — nepBuHHMI Mienodibpo3 (MM®). OcHoBHY rpyny cknanu
nauientu (CMN = 18, ET = 6, IM® = 18), ski 3a3Hanu Aii ioHi3yloyoi pagiauii BHacnifok aBapii Ha YAEC, a KOHTPObHY —
xopi (CM =67, ET = 37, IM® = 22) 6e3 BnauBy aBapiiiHoro pagialliiHoro onpoMiHeHHs B aHaMHe3si.
Pesynbratu. [peankTuBHE W00 PO3BUTKY TPOMOO3iB Npu CnoHTaHHii CI1 3HauYeHHsA reMaToKpuUTy Ta IEMKOLUTIB CTa-
HOBUTb > 55 % Ta > 13,2 - 10°/n BiANOBIAHO, @ 3aranbHOro XonecTepuHy — > 5,7 mmonb/n. EeKkTUBHICTb ANa nporHo-
3yBaHHA Tpom603iB hakTopa “remarokput > 55 %" (nnowa nig kpusoto — MMNK =0,67; p = 0,023) Ta “neiikountn > 13,2 -
10°/n” (NMNK = 0,66; p = 0,011) € cepeaHbolo, a “3aranbHuit xonectepuH > 5,7 mmons/n” (MMNK = 0,92; p < 0,0001) —
BiAMiHHOI0. [POrHOCTMYHOIO WOA0 BUHUKHEHHS TPOMOO3iB Npy pafialinHo-acouinosaHin Cl Ta cnoHTaHHin ET Bus-
BMUACH KiNbKicTb TpoMbOOLUTIB < 440,0 - 10°/n Ta neitkouunTie > 10,0 - 10°/n BiANOBIAHO, KA XapaKTEPU3YETLCA AyXKe
pob6poto (MNMK = 0,84; p =0,0002 ta NMK =0,72; p = 0,019 BiaN0OBiAHO) NPEeAUKTUBHOK NOTYXHiCTIO. B OCHOBHIil Ta
KOHTPONbHiil rpyni xBopux Ha CI Bu3HayeHo ogHakosi MK 3acTocyBaHHA Ans NporHo3yBaHHA TpOMO03iB NOKa3HMKA
“rematokput > 55 %" (p = 0,800) Ta “neitkountn > 13,2 - 10°/n” (p = 0,831), npote pi3Hi MMK po3paxosaHo ans map-
Kepa “TpombounTyn < 440,0 - 10°/n” (p = 0,0004). Tomy nokasHuk “TpomboumnTn < 440,0-10°/n” nOpeYHO BpaxoByBaTH
Npw oLiHLI iMoBipHOCTI TpomM603y 3a papialiitHo-acouitoBaHoi Cll, a “rematokput > 55%" Ta “neikountn > 13,2 -
10°/n” — He3anexHo Bif pafialinHOro aHamHe3y XBOpUX. B 0CHOBHiit Ta KOHTPONbHIA rpyni nauieHTiB 3 ET BigcyTHs
pizHuyi mix MMNK dakrtopa “neitkountn > 10,0 - 10°/n” (p = 0,509), 0TXKe BiH MOXKe 3aCTOCOBYBATUCH NPU CNOHTAHHI
Ta papiauinHo-acouinoBaHin ET.
KniouoBi cnoBa: YopHobunbchka AEC, mienonponidepaTBHi HOBOYTBOPEHHS, reMaToIor YHi NOKas3HUKMN.
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Predictive value of laboratory-hematological parameters for thromboses
development in patients with spontaneous and radiation-associated

Ph-negative myeloproliferative neoplasms

Objective. To establish which of hematological parameters have discriminatory ability for forecast the development
of thromboses in spontaneous and radiation-associated Ph-negative myeloproliferative neoplasms (MPN).
Materials and methods. It was analyzed hematological parameters of 85 patients with polycythemia vera (PV), 43 —
essential thrombocythemia (ET) and 40 — primary myelofibrosis (PMF). The main group consisted of patients (PV =18,
ET = 6, PMF = 18) which were exposed to ionizing radiation due to the Chornobyl accident, and control — patients
(PV =67, ET = 37, PMF = 22) without affecting emergency radiation in history.
Results. It was determined, that in spontaneous PV predictive for the thromboses development value of the hema-
tocrit and the leukocytes is > 55 % and > 13.2 - 10°/L respectively, and the total cholesterol is > 5.7 mmol/L. The effi-
ciency such factor as the “hematocrit > 55 %" (area under the curve — AUC=0.67; p = 0.023) and the “leukocytes >
13.2 - 10°/L “(AUC = 0.66; p = 0.011) is average for the predicting of thromboses, and the “total cholesterol >
5.7 mmol/l” (AUC = 0.92; p <0.0001) is excellent. In radiation-associated PV and spontaneous ET predictor of
thromboses was the platelet count < 440.0 - 10°/1 and the leukocytes > 10.0 - 10°/l respectively, and it character-
ized by very good (AUC = 0.84; p = 0.0002 and AUC = 0.72, p = 0.019, respectively) predictive power. In the main
and in the control group of PV patients was determined the same AUC for application the “hematocrit> 55 %"
(p = 0.800) and the “leukocytes > 13.2 - 10°/1” (p = 0.831) in the thromboses prediction, but it was calculated dif-
ferent AUC for the “platelets < 440.0 - 10°/1” (p = 0.0004). Therefore, the use such PB index as the “platelets <
440.0 - 10°/1” for the thromboses risk assessment is appropriate only in PV patients with a history of radiation, the
“hematocrit < 55 %", the “leukocytes < 13.2 - 10°/1” - in the patients who suffered from the Chornobyl accident and
in the persons affected by IR exclusively within the natural background radiation. In the main and in the control
group of patients with ET is no difference between the AUC of the factor “leukocytes > 10.0 - 10°/L” (p = 0.509), so
it can be used at spontaneous and radiation-related ET.
Key words. The Chornobyl nuclear power plant, ionizing radiation, myeloproliferative neoplasm, hematological labo-
ratory characteristics.
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BCTVYII

Tpom0Oo3u 3aliMalOTh OAHY 3 MPOBITHUX MO3ULIN Y
CTPYKTYpi yCKJIaJHEHb Ta JieTaJlbHOCTI XBopux Ha Ph-
HeTaTUBHiI MienomnpojidepaTUBHi HOBOYTBOPEHHS
(MITH) [1-6]. KpiM TOoro, HaBiThb y BMITagKy BiICyT-
HOCTi TPOMOOTUYHUX IO/l B aHAMHe3i, XBOpi 3i cripa-
BXHbOIO TnoyinuTeMiero (CIT) Ta eceHLiaJTbHOIO TPOM-
oouutemicro (ET) mepeOyBaloTh y cTaHi rimepkoary-
JISILT, 110 MiATBEePIXYETHCS HAsIBHICTIO B IJIa3Mi KpOBI
OioMapKepiB aKTUBallil reMocTaTUYHOI cucteMu [7]. OT-
ke, MPiIOPUTETHOIO CTpaTerieto BeaeHHs xBopux Ha CIT
ta ET € 3HMXeHHs MMOBIpHOCTI BUHMKHEHHSI TPOMOO-
TUYHUX YCKJIATHEHbD.

HesBakaroun Ha HU3KY KIJIiHiKO-TeMaTOJIOTIYHUX Xa-
pakTepucTUK XBopux Ha Ph-HeratusHi MITH, Ha Teme-
pillHilA 4ac, mig 4Yac BUOOpPY TaKTUKM BEACHHS
nanienTiB 3i CII Ta ET BUKOpHUCTOBYIOTH TiJIbKU IBA TTO-

INTRODUCTION

Thromboses have a leading position in the struc-
ture of complications and mortality of Ph-negative
myeloproliferative neoplasms (MPN) patients
[1—6]. In addition, polycythemia vera (PV) and
essential thrombocythemia (ET) patients are in
the hypercoagulability state even in the absence of
thrombotic events in the history, which is con-
firmed by the presence in plasma biomarkers of
hemostatic activation system [7]. Under this, the
reducing of the likelihood of the thrombotic events
is a priority strategic of PV and ET patients man-
agement.

Despite on many of clinical and hematological
characteristics of patients with Ph-negative MPN,
at present, when choosing tactics of PV and ET
management just only two indicators is used — the
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Ka3HUKa — BiK MoHan 60 pokiB Ta HasIBHICTh TPOMOO3iB
y aHamHe3i. [TpoTte 3’gBasIETbCS Bce Oiiblue MyOJika-
Liii, 1110 JO3BOJSIIOTH MPUITYCTUTU JOLIIBbHICTh BKJIIO-
YEHHS B aJITOPUTM IIPOTHO3YBaHHS TPOMOOTUYHUX YCK-
JIaIHEeHb JESIKUX MOJEKYJISIPHO-TeHETUUHMX Ta Jabopa-
TOPHO-TeMAaTOJIOTiUHUX MOKA3HUKIB XxBopux Ha Ph-He-
ratuBHi MITH, s1Ki acouitor0Thes 3 KJIOHAAbHICTIO TPO-
ecy [8—11].

3oKkpeMa, BiIMOBIIHO MO pe3yabTaTiB MOCHiIXKEHb
ECLAP, mo Bxiouano 1638 xsopux Ha CII, piBeHb
JeKounUTOo3y moHan 15-10°/n 36iibliyBaB pU3UK pO3-
BUTKY “BeNMKMX”’ CyIMHHUX Tioniit B 1,71 pasza [12].
Xoua, BiamoBigHO 10 aHaji3y nposeneHoro M. Elliott
Ta CIliBaBTOpaMu, TEHACHIIi 1O 3pOCTaHHS 4YacTOTH
CYAUMHHUX YCKJIaJHEHbD 31 30iJIbILIEHHSIM KiJIbKOCTI JIeli-
KouuTiB y xBopux Ha Ph-neratusni MITH He nocsrana
PiBHSI CTaTUCTUYHOI 3HAUYIIOCTi [6]. 3HAYEHHS TPOM-
0OLIMTO3y B IIaTOreHEe3i BMHUKHEHHS BaCKYISIPHUX
nofiii y xsopux Ha Ph-weratusnai MITH € nocuts Heoxn-
HO3HAYHEe Ta CymepewinBe. 3 OIHOro OOKYy CIIOC-
Tepira€Tbcsl 3MEHIICHHSI MiKpOUMPKYJISIPHUX IOPY-
IIeHb Ta HopMajizauisgd (YHKIii TPOMOOLMTIB MicCJs
KOpeklii TpPOMOOLMTO3Y, OJHAK, 3 iHIIOTO — Yy Oillb-
IIOCTi MacIITaOHUX €IiIeMiOJOriYHUX JOCTIIKEHb He
JIOBEICHO HAsSIBHOCTI KOPEeJsLii MixK KiJTbKiCTIO TPOM-
OoLUTIB Ta “BEMKUMMU~ KapHAiOBaCKYJSIPHUMM MOMIi-
awmn [10, 12, 13].

OTxe, MPOrHOCTMYHA ILIHHICTh IIOA0 BUHMKHEHHS
TPpOMOO3iB TreMaToJIOTIYHUX MOKA3HUKIB MAali€HTIB i3
Ph-HeratuBnumu MITH 3anuiaeTbecst cyrepedyinBOIO
Ta MOTPEOYE YTOUHEHHSI.

3a pe3yabTaTaMu JOCHIIKEeHb MEAMYHUX HACTiAKiB
3aCTOCYBaHHS s1IepHOI 30poi B ATOHii, a TaKOX aBapii
Ha YoOpHOOMJIBCHKiIA aTOMHi  eJIeKTpOCTaHIii
(YAEC), ionisyioua pagialrist 30iJIbIIYE YaCTOTY PO3-
BUTKY SIK TocTpux nerikemiit (I'J1), Tak i Ph-Heratus-
Hux MITH, a came nepBuHHOro mienodioposy (ITM D)
[14—16].

BusiBieHHsI NPOrHOCTUYHUX KPUTEPiiB PO3BUTKY
TpoM003iB y xBopux Ha Ph-HeratusHi MITH, gki mocT-
paxnganu BHacaimok apapii Ha YAEC, mo3BoauTh oOIl-
TMMi3yBaTU TaKTUKY BEAECHHS MalLli€EHTIB came 3 pafia-
LiiHO-acoLii1OBaHOIO MATOJIOTIE€I0 T 3aM00IrTH BUHUK-
HEHHIO Y HUX BaCKYJISIPHUX ITOMIA.

META

BcranoBuTu, gKi 3 reMaToJIOTIYHUX MOKa3HUKIB MalOTh
JUCKPUMIiHALIIMHY 30aTHICTh JJIs1 MPOTHO3YBAaHHS PO3-
BUTKY TpOoMOO3iB MpHM CHOHTAHHUX Ta palialliiiHoO-
acouiiioBaHux Ph-HeraTuBHUX MiejsonponipepaTMBHUX
HoBOoyTBOpeHHIX (MITH).

(1) 378

age over 60 years and the presence of thromboses
in the natural history of disease. However, there
are publications that have indicated advisability of
including in the prediction algorithm of throm-
boses some molecular-genetic and laboratory-
hematological parameters of patients with Ph-
negative MPN which associated with clonal
process [8§—11].

In particular, according to the research ECLAP,
which included 1638 patients with PV level leuko-
cytosis over 15-10°/1 increased risk of major vascu-
lar events in 1.71 times [12]. Although, according
to the analysis of M. Elliott et al., the trend of
growing rate of vascular complications with the
number of white blood cells in patients with Ph-
negative MPN did not reach the level of statistical
significance [6]. The value of thrombocytosis in
the pathogenesis of occurrence of vascular events
in patients with Ph-negative MPN is rather
ambiguous and controversial. On the one hand, it
was found the decrease of microvascular distur-
bance and normalization of platelet function after
correction of the thrombocytosis, but on the other
hand — the correlation between the number of
platelets and “big” cardiovascular events has not
been proven in most large-scale epidemiological
studies [10, 12, 13].

So predictive value for occurrence of thromboses
hematological-laboratory parameters of patients
with Ph-negative MPN remains controversial and
requires clarification.

According to the researche results of health
effects of nuclear weapon employment in Japan
and of the Chornobyl nuclear power plant
(CNPP), the ionizing radiation (IR) increases the
incidence of both acute leukemia (AL) and Ph-
negative MPN, namely primary myelofibrosis
(PMF) [14—16].

The identification of significant prognostic hema-
tological-laboratory criteria of thromboses in affect-
ed by the Chornobyl accident will help to find trigger
points of vascular complications and thus improve
their prediction and optimize tactics of management
radiation-associated Ph-negative MPN patients.

OBJECTIVE

To establish which of hematological parameters
are of a discriminatory ability to forecast the devel-
opment of thromboses in spontaneous and radia-
tion-associated Ph-negative myeloproliferative
neoplasms (MPN).
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MATEPIAJIN TA METOJIN

ITpoaHanizoBaHO pe3yJbTaTM TeMaTOJOriYHOro 0bCTe-
keHHs1 168 xBopux Ha Ph-nerarusni MITH. Koropra
JOCIiIKyBaHUX npeacTaniaeHa 85 xsopumu Ha CII, 43 —
ET 1a 40 — I[IM®, Bxitouarouu nauieHTiB i3 moct-CI1 ta
nocT-ET mienodiopozom (M®P). Yei xBopi Ha CII, ET,
ITM® mepeBipeHi Ha BiIMOBITHICTD iX AiarHO3y IO Tie-
pernsHyTux y 2008 p. BOO3 kpurepiiB Mi€10iTHUX He-
orma3m Ta IJI [17].

V nocrimkenHs BkmrodeHi xBopi Ha CII, ET, [IM®,
SIKi JIiKyBaJIuCh, a00 Oy KOHCYJIbTOBaHi B JlepKaBHii
ycraHoBi “HallioHaabHU#I HAayKOBUI LEHTpP padialliiiHol
MmeauuHu HalioHanbHOI akageMii MeIMYHUX HayK YK-
painn” (HHIIPM) y nepion i3 1987 mo 2013 pp. Ma-
Tepiaau AJsl JOCHIiIXKEHHSI OTPUMAaHi IUISIXOM MPOCIIeK-
THUBHOI'O OOCTEXEHHs Ta IIOIIYKY PETPOCHEKTUBHUX
KJIiHIKO-TeMaTOoJIOTIYHMX AaHUX MAali€eHTIB, SIKUM Be-
pudikoBaHo Ph-HeratuBHe MITH. Pe3ynbraTt remMato-
JIOTIYHOTO 00CTeXKeHHS 0ci0, SKi BKJIIOUYEHI B aHaJli3, OT-
pUMaHO TIiI 9yac 0OpoOKM MEAUYHOI TOKyMEHTAallii XBO-
pux. 3a MOPSIAKOM HAAXOMXKEHHSI 10 KJIiHiKMA XBOPUX Ha
CIl, ET, IIM® 6yno paHgoMi3oBaHO Ha TTAIli€HTIB i3
TpoM0OoO3aMu B aHaMHe3i Ta oci0 6e3 Hux. HasBHicTb
TpOMOO3iB y MalliEHTIB MiATBEpAXKYBajlach BiIMOBIIHUM
3aMyCcoM y MoIepeaHiil MeIu4YHiit JOKyMEHTaLIil.

OcHoBHy rpyny ckianu nauieHntu 3i CIT (n = 18), ET
(n = 6) Ta [IM® (n = 18), gKi 3a3Hanu Aii i0HiI3y0401
paniauii (IP) BHacminok aBapii Ha HAEC. KonTposabHa
rpyma xBopux Ha CIT (n = 67), ET (n = 37) ta [IM® (n
= 22) cdopmoBaHa 3 0Ci0, pPO3BUTKY KJIIOHAJIbLHOIO
MieJonporiepaTUBHOTO MPOLIECY B IKUX He TIepeIyBaB
BILIMB aBapiifHOTO pajialliiiHOTO OMPOMiHEHHS.

IIpoBeneHo aHali3 reMaToJIOTiYHMX JaHUX, 30Kpema
LHUTOMOP(OIOriYHOrO AOCTIIXKEHHS KPOBi 3 MigpaxyH-
KOM JiefikorpaMu, OiOXiMiYHOIro IOCHIIKEHHSI Mepu-
depiithoi kposi (I1K). Cepen 6ioxiMiuHMX MOKa3HUKIB
KpOBi ST aHaIi3y oOpaHi HACTYIHI: 3araJibHUI XOJec-
TepUH, 3arajJibHUM 1LyKop, JakTtataerimporeHasza (JII')
Ta epuTporioeTuH. Llykop KpoBi Ta 3arajibHUil XoJecTe-
PUMH € MapKepaMU MOPYILIeHHS BYTJeBOIHOIO OOMiHY Ta
JIOBeIeHUMM (PaKTOpaMU PO3BUTKY CYAWHHUX ITOHIN Y
3arajbHii monynsuii. Konuenrtpauis JIAT y cupoBatii
KpOBI € OTHUM 3 MTOKA3HUKIB PiBHSI IMMyXJIMHHOIO HABaH-
TaXXEHHSI, a KiJIbKICTb €pUTPONOETUHY B CHUPOBATL —
npoJtihepaTUBHOI aKTUBHOCTI €PUTPOITHOIO MAapOCTKa.
3Baxaruyd Ha Te, 110, 3TiJHO 3 JaHWMU JIiTepaTypH,
IHTEHCUBHICTh  Mi€nonpoiipepaTUBHOTO  TIPOILIECY
ACOIIIIOETHCS 3 PO3BUTKOM TPOMOO3iB [7], y TOCHTiIKEeH-
H$S1 BU3HAYEHHS MPeAMKTOPiB TpoM0O03iB nipu [IMD Ta
ET BximtoueHo nmokaznuk JIIAI, a mpu CII — JIATI Ta
€PUTPOIIOCTHH.

MATERIALS AND METHODS

The results of hematological examination of 168
patients with Ph-negative MPN have been analyzed.
In the cohort of the study was included 85 patients
with PV, 43 — with ET and 40 — with PME includ-
ing patients with post-PV and post-ET myelofibrosis
(MF). All patients with PV, ET, PMF were checked
to their compliance according to 2008 WHO diag-
nostic criteria of myeloid neoplasms and AL [17].

The study included patients with PV, ET, PMF
who were managed in a hospital setting or con-
sulted in NRCRM from 1987 to 2013 years. The
obtaining of materials for study was conducted by
a prospective examination and search retrospec-
tive clinical and hematological data, biological
samples of patients whom were verified by Ph-
negative MPN. The results of laboratory-hema-
tology examination of persons, included in the
analysis, obtained during the history taking and
the processing of medical records of patients. The
patients with PV, ET, PMF were randomized to
persons with a history of thromboses and those
without. The presence of thromboses in patients
confirmed the record for previous medical
records.

The main group was consisted of patients with PV
(n=18), ET (n = 6) and PMF (n = 18) who were
exposed to IR by the Chornobyl accident. The con-
trol group of patients with PV (n = 67), ET (n = 37)
and PMF (n = 22) was formed of persons with clon-
al myeloproliferative process which is not preceded
by the impact of accidental radiation exposure.

We analyzed of hematological-laboratory data,
including blood tests cytomorphological count-
ing leukogram, biochemical study of peripheral
blood (PB). Among the biochemical parameters
of blood for analysis were selected following —
total cholesterol, total sugar, lactate dehydroge-
nase (LDH) and erythropoietin. Blood sugar and
total cholesterol are markers of carbohydrate
metabolism and proven factors of cardiovascular
events in the general population. The concentra-
tion of LDH in the serum is one of the indicator
of tumor burden and the erythropoietin level —
proliferative activity of erythroid stem. In accord-
ing to the literature, the intensity of myeloprolif-
erative process associated with the development
of thromboses [7], so in the research on throm-
botic predictors in ET and PMF was included the
assessment of the role of LDH, while in PV —
LDH and erythropoietin.
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ITapameTpryHi MOKa3HUKX MOPIiBHIOBAIW 3a JOMOMO-
roto t-tecty (Ct’togeHTa) B ABOOIYHOMY BapiaHTi, a Hema-
paMeTpuuHi — ToyHOoro Tecty @imepa y IBOOIYHOMY
BapiaHTi. CTymiHb B3aEMO3B’SI3KYy MiX KaTeropialbHUMM
MOKAa3HUKAMM BUpPaXKajly Y BUIJIAII BITHOCHOTO PU3UKY
(BP). 3 metoro dopMatizalii mpoiecy, AjIsl BUSHAYECHHS
HaMOiIbII ONTUMANILHOTO PiBHSI 3HAYEHHSI MOKA3HUKIB
anaumizy [1K 1iomo mporHo3yBaHHsI TpoM003iB, ITPOBEICHO
JUCKPpUMIHALIMHUA aHami3, IKUid 30iACHEHO 3a 10MOMO-
roro nmodbynoBu ROC-kpuBux. ONTUMaJIbHUM IUCK-
pUMIHALITHWI piBeHb TToKa3HMKiB aHami3y I1K Ha ROC-
KpUBili KOHCTaTyBaBCs 32 YMOBM OOpaxyBaHHSI HalOiIb-
IIIOTO 3HAYEHHS YyTJIMBOCTI TIpY HAMEHIIIOMY 3HAYeHHI
YaCTKM XMOHOMO3UTUBHUX pe3yabratiB. JucKpuMiHaLii-
HUI1 aHai3 i3 3actocyBaHHSIM ROC-KpMBUX TaKOXK BUKO-
pUCTaHO /11 BU3HAYEHHSI 3araJIbHOrO PiBHS MpPaKTUIHOI
e(eKTUBHOCTI Ta MiATBEPIKEHHS CTaTUCTUYHOI 3HAYy-
LLIOCTi 17151 IPOrHO3YBAHHSI BAHUKHEHHS TPOMOO3iB J1a00-
pPaTOPHO-TEMATOJIOTIYHNX TTOKa3HUKIB. 3arajibHa edek-
TUBHICTb OLliHIOBaJIacs 3a JIOIIOMOI'OI0 aHaJIi3y IUTOLL ITif
ROC-kpuBoro (IITTK). ITnoma minm ROC-xpuBoio sika
nopisHIioBaia 0,5—0,6 Biamosinana He3aM0BIIbHIN MOJE,
0,6—0,7 — cepenniit, 0,7—0,8 — moobpiit, 0,8—0,9 — myxe
no6piit, a 0,9—1,0 — BigmiHHIA. 3rigHO 3 BUMOraMU JOKa-
30BO1I MENUIIMHM, U OLIHKWA HAMiifHOCTI MapKepiB It
MPOTHO3YBaHHSI BUHMKHEHHS TPOMOOTUYHMX €ITi30miB
BHU3HAUYEHO Ta MpOaHalIi30BaHO OIllepalliiiHi XxapaKkTepuc-
TUKH, a caMe YYTIUBICTh, Creln(idyHiCTh, TTPESAUKTUBHA
LiHHiCcTh To3uTUBHOTO pe3yisraTy (ITLITP), mpenukTuB-
Ha LiHHICTb HeraTuBHoro pesyJsrary (ITLITP).

TBepaKeHHSI PO HasSIBHICTh iCTOTHUX PO30IKHOCTEMU
npumnyckaiad 3a BiporigHocTi momuaku MeHine 0,05.
CratucTuyHy oOpoOKY OTpMMaHUX pe3yJbTaTiB
3MiMiCHIOBAIM Ha MepcoHalbHOMY KoMmirT'totepi. Iud-
pPOBI laHi aHali3yBaju 3a JOMOMOIOIO IMIPOrPaMHOTO 3a-
OesrneueHHs makety Statistica 10,0 (StatSoft, CIIA),
MedCalc 12.5.0.0 (MedCalc Software bvba, benbris).

PE3VIJIBTATU
BusnaueHo, 1110 oguH i 6inblre TpoM003 B aHaMHe3i OyB
y 33,3 % (6 3 18 oci6) Ta B 37,3 % (25 3 67 ocib) xBopux
Ha CII, gKi HaJlexkaiu 10 OCHOBHOI Ta KOHTPOJIbHOI Ipy-
nu BignoBigHo. Po3moBcoOIXEHICTh TPOMOO3iB Yy
nauieHTiB 3 ET ta [IM®, gxi 3a3Hanu Aii ioHi3yl0uoro
BUIpoMiHIoBaHHs gopiBHIoBana 50,0 % (3 3 6 0ci0) i
22,2 % (4 3 18 ocib) BigmoBimHO, y XxBopux 0e3
pamiamiitHoro anamuesy — 29,7 % (11 3 37 oci6) Ta 22,7 %
(5 3 22 oci0) BigmoBigHO.

3a pe3yJabraTaMu JOCTiIXKEHHS BUSIBJIEHO, 10 B OC-
HoBHilt rpymni xBopux Ha CII crnocrtepiraeTbcsi MeHIIa
cepeJHs KiJIbKiCTbh TPOMOOLIUTIB y NAlli€HTIB i3 TPOMOO-

(1) 380

Parametric indices were compared using t-test
(Student) in a bidirectional version, and nonpara-
metric — bidirectional Fisher’s exact test. The
degree of association between categorical indica-
tors expressed as relative risk (RR). In order to
formalize the process, for determining the opti-
mal level values of the PB for the thrombotic pre-
diction, it was conducted discriminant analysis
that done by constructing ROC-curves. Optimal
discriminatory level of parameters of PB analysis
on the ROC-curve have ascertained by the highest
specificity at the lowest proportion of false-posi-
tive results. Discriminant analysis by using of the
ROC-curves is also used to determine the total
level of practical efficiency and verification of sta-
tistical significance hematological laboratory
parameters for thrombotic prediction. The overall
effectiveness was assessed by analyzing the area
under the ROC-curve (AUC). The area under the
ROC-curve which equaled 0.5—0.6 corresponded
to unsatisfactory model, 0.6—0.7 — average,
0.7—-0.8 — well, 0.8—0.9 — very good, and 0.9—
1.0 — excellent. According to with the require-
ments of evidence-based medicine, to assess the
reliability of markers for predicting occurrence of
thrombotic episodes, it was identified and ana-
lyzed operating characteristics, such as sensitivity,
specificity, predictive value of a positive result
(PVPR) predictive value of a negative result
(PVNR).

The statement about the presence of significant
differences assumed by the error probability less
than 0.05. Statistical analysis of the results was
performed on a PC. Numerical data were analyzed
using the software package Statistica 10.0
(StatSoft, USA), MedCalc 12.5.0.0 (MedCalc
Software bvba, Belgium).

RESULTS
It was determined that one or more thromboses in
the history was in 33.3 % (6 people) and in 37.3 %
(25 people) PV patients the main and control
group respectively. Prevalence of thromboses in
ET and PMF patients, exposed to ionizing radia-
tion, equals to 50.0 % (3 people) and 22.2 % (4
people) respectively, in patients without radiation
anamnesis — 29.7 % (11 persons) and 22.7 % (5
people) respectively.

In the study found that in the main group of PV
patients observed significantly lower average
platelet count in patients with thromboses, than




ISSN 2304-8336. lpobnemn paniauiiinoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

KJTIHIYHI

AOCNIAXKEHHA

3aMU B aHaMHe3i, HiX 0e3 HUX. Y KOHTPOJbHIl Tpyri
xBopux Ha CII i3 TpOMOOTMYHMMU CYAUHHUMU I10-
JIisSIMU BU3HAueHO Oijbllle cepeaHE 3HaUeHHSI reMaToK-
pUTY Ta, Ha MeXi CTaTUCTUYHOI 3Hauy1ocTi (p = 0,057),
XOJIECTEpUHY B IMOPIBHSIHHI 3 MalliEHTaMHU 0€3 TPOM-
003iB.

ITopiBHsIHO cepenHi 3HayeHHs Toka3HUKiB IIK
nawieHTiB 3 CII koHTpoJlbHOI Ta OCHOBHOI Tpynu. Y
KOHTPOJIbHII Tpymi xBopux Ha CII i3 TpoMbo3amMu BU3-
HayeHO BUIE 3HAYEHHSI TPOMOOLIMTIB Y MOPIBHSIHHI 3
OCHOBHOIO I'PYIOIO TMALi€EHTIB 3 CYIMHHUMU TIOJiSIMU B
aHamHe3i. HatomicTb B ocHOBHi1 rpyti nawieHTiB 3 CIT
0e3 TpoMOO03iB CIIOCTEPIra€EThCs BUILIE CEPEeIHE 3HAUCH-
HsI TeMaTOKPUTY, HixK B 0Ci0O KOHTPOJIbHOI IpyIu 6e3 Bac-
KYJISIpHAX TPOMOOTHUYHMX Momiit (Tadm. 1).

VY xBopux Ha ET 6e3 TpomM003iB, sIKi HajlexkaTh 10 OC-
HOBHOI TpYIM, BUSIBJACHO BUILMI piBeHb IeMOIJIO0iHY,
HiXK B 0Ci0 3 TPOMOOTUYHMMM eMizogaMu. Y MAalli€HTIB 3
ET Tta TpoMOo3amMu B aHaMHe3i, SIKi 3a3HaJIU BILIMBY pa-
JialifHOrO BUITPOMiHIOBAHHSI BUKJIIOYHO B MeXax TpU-
POAHBOTO pafdialiitHoro hoHy, BU3HAUEHO 3HAUYyILIE OiJib-
1Ie cepeIHE 3HAYeHHSI TPOMOOIIUTIB Ta MaTNIKOSIICPHIX
HeUTpodiIiB, a TAKOX IPOCTIIKOBAaHO TeHACHIIIO (p =
0,087) 110710 GiNBIIOI KiJIBKOCTI JEHKOLMTIB, HiX y XBO-
pux 06e3 BacKyJsSIpHUX Tofiil. Pi3zHULIS MiX cepeaHiMH
3HaueHHsIMU noka3HuKiB [1K mauieHTiB 6e3 pagiaLiiiHo-
ro aHaMHe3y Ta 3 HUM He crocTepiraiach (Tadm. 2).

Y KOHTpOJIBHI rpy1ti xBopux Ha [TM® 3 TpomMb03amu
BUSIBJIEHO OUIBIIY, HixX y TAILliEHTIB 0€3 HUX, KiIbKIiCTh
TpOMOOLMTIB Ta JeiKouuTiB. CepelHi 3HAYEHHST BCiX
noka3HukiB 1K ocHoBHoi rpynu xBopux Ha [IM®D He
BiIpi3HSINCH Y 0¢id 3 TpoMOO3aMu Ta 0e3 HUX.

INopiBasiHO MoKa3Huky [1K namienTiB i3 [IM® KoHT-
POJILHOI Ta OCHOBHOI I'pyn. B3HaueHo, 110 Y XBOpUX Ha
MM, sxi 3a3Hanu BBy 1P BUK/II04HO B MexKax rpu-
POIHBOIO panialiitHOro (oHy, 3 BACKYJISIPHUMU IOJIi-
sIMM Ta 6€3 HUX CHOCTepiraeThcs OiNblile cepelHE 3Ha-
YeHHSI TPOMOOLIMTIB, HiX Yy IMOCTpaXIaJIUMX BHACIiIOK
aBapii Ha YAEC. TakoxX y KOHTPOJILHIilT TpyITi XBOPUX Ha
[IM® 3 TpoMOO3aMM BUSIBJIEHO BMILMI PiBEHb JIEMKO-
IIUTIB Yy TIOPIBHSIHHI 3 TMalliEHTAMW OCHOBHOI TPYNU 3
TPOMOOTUYHUMU eTizogaMu (TabJ. 3).

J11s1 BU3HAUEHHSI ONITMMAaJIbHUX PiBHIB MOKA3HUKIB 3a-
ralbHOKJIiHiUHOro Ta OioximiyHoro ananizy I1K 1omzo
MPOrHO3YBaHHS TPOMOOTMYHUX YCKJIaaHeHb npu Ph-
HeratuBHUX MITH y mauieHTiB, mocTpaXxnaaanux BHACIi-
mok asapii Ha YAEC, ta B 0ci0, sKi 3a3HalM BILJIUBY
iOHI3yl0UOr0 BUIIPOMIHIOBAHHS BUKJIIOYHO B MeKax
MPUPOIHBOTO pajialiifHoro ¢hoHy, MPOBEAEHO NUCKPH-
MiHALiAHUI aHai3, 10 30iiiCHEHO 3a JOMOMOIO0 IM0-
oynoBu ROC-kpuBux i3 po3paxyHkom ITT1K.

without them. In the control group of PV
patients with thrombotic events was observed
above the mean hematocrit value and, on the
border of statistical significance (p = 0.057),
cholesterol level, compared with patients with-
out thromboses.

It was compared to the averages values of the PB
test the control and main group patients. In the
control group of patients with thromboses was
defined higher platelet value in comparison with the
main group of patients with a history of cardiovas-
cular events. Instead, in the main group of PV
patients without thromboses was observed above the
average hematocrit values, than in the control group
without thrombotic vascular events (Table 1).

In the main group of ET patients without throm-
boses was found higher mean value of hemoglobin,
than those with thrombotic episodes. In ET
patients with the history of thromboses, which
were exposed within the natural background radi-
ation, was revealed the significantly higher level of
platelets, the band neutrophils and the trend (p =
0.087) on higher average leukocytes level, than in
patients without vascular events. The difference
between the average values of PB indicators of
patients without radiation history and with it was
not found (Table 2).

Higher values of platelets and leukocytes were
observed in the control group of PMF patients with
thromboses vs. those without them. Average values
of all PB parameters did not differ in the main group
PMF patients with thromboses and without them.

PB parameters in main and control groups of PMF
patients were compared. In PMF patients with and
without cardiovascular events, who were exposed IR
within the natural background radiation, was
observed the higher average level of platelets in com-
parison with patients who suffered from the Chor-
nobyl accident. Also in the control group of patients
with PMF and thromboses was revealed the higher
leukocytes level, than in the main group of patients
with thrombotic events in anamnesis (Table 3).

To identify the optimal levels of parameters of
the clinical and biochemical assay of PB for pre-
dicting of thrombotic complications in Ph-nega-
tive MPN patients the surviviors i.e. subjects
affected by the Chornobyl NPP accident and per-
sons exposed to IR exclusively within the natural
background radiation the discriminant analysis
was conducted which was done using ROC-curves
constructing.
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KJTIHIYHI

AOCNIAXKEHHA

BcraHoBieHo, 110 cepel MOKa3HWKIB 3arajibHOrO Ta
bioximiuHoro aHanizy I1K, BUKIIOUHO reMaTOKpUT, Jeii-
KOLIMTH Ta 3arajbHUI XOJECTEPUH MAIOTh CTAaTUCTUIHO
3HAUYIY AUCKPUMIHALIMHY LiHHICTb 151 TPOTHO3YBaH-
HSI BAHUKHEHHS TPOMO0O03iB y KOHTPOJIbHIl TPYTIi XBOPUX
Ha CII. IlpeaukTuBHE 3HAYEHHSI IIOAO PO3BUTKY TPOM-
603iB ipu crioHTanHii CII g1 reMaToKpUTy CTAaHOBUTH
> 55 % (ITNK = 0,67; 95 % A1 = 0,53—-0,79, p = 0,023),
neikouutis — > 13,2 - 10°/n (IITMK = 0,66; 95 % JI =
0,54—0,76, p = 0,011), Ta XapaKTepHU3y€ETbCSA CEPEIHIM
piBHEM TTPOTHOCTUYHOI epeKTUBHOCTI (puc. 1). 3araib-
HUI xojectepuH > 5,7 mmonb/1 y xBopux Ha CII Ge3
pazdialiifHoro aHaMHe3y € MOKa3HWKOM, 1110 BilMOBiIae
MPOTHOCTUYHOMY MapKepy 3 BiIMiHHOIO IPOTHOCTHUY-
Hoto notyxHictio (ITTTK = 0,92; 95 % A1 = 0,72—0,99,
p <0,0001) 111010 BUHMKHEHHS CyIMHHUX ofiil. [1penuk-
TUBHUM IIOJI0 PO3BUTKY TpoM003iB y nanieHTiB 3 CII, sKi
nocTpaxaaau BHacainok asapii Ha HAEC, BusBuBCS Ta-
KU MOKA3HHUK, SIK KiIbKicTh TpoMbouuTiB < 440,0 - 10°/1
(IIIK = 0,84; 95 % 11 = 0,60—0,97, p = 0,0002), nis
SIKOTO € XapaKTepPHUM Ay:Ke J0OpUil piBeHb TPOTHOCTUY-
Hoi edpekTUBHOCTI (puc. 2). OnepalliliHi XapaKTepUCTU-
K1 e(PeKTUBHOCTI ITOKAa3HMKIB 3arajJbHOKIiIHIYHOTO
aHaJIi3y KpoBi JIJi MPOTHO3YBaHHSI PO3BUTKY TPOMOO3iB
y xBopux Ha CII 6e3 pamianilfiHoro aHaMHe3y Ta 3 HUM
npeacTaBieHo B Tab. 4 Ta 5, BiANOBIAHO.

INopiBagHo 1o 1mig, ROC-kpuBMMM AUCKpUMiHA-
LWiMHUX 3HAuYeHb TeMATOKPUTY, TPOMOOLIMTIB, JEHKO-
LIMTIB, sIKi po3paxoBaHo mis xBopux Ha CII i3 pamgia-
HiiHUM aHamMHe30M Ta 6e3 Hboro. ITnoma nig ROC-kpu-
BOIO 3aCTOCYBAaHHS ITOKa3HMKa “TeMaTOKpuUT > 55 %”

It was established that among parameters of total
and biochemical analysis of PB only a hematocrit,
white blood cell count and total cholesterol serum
content do have a statistically significant discrimi-
natory value for thrombotic prediction in the con-
trol group of patients with PV. The predictive value
for the development of thromboses in PV for
hematocrit is > 55 % (AUC = 0.67; 95 % CI =
0.53—0.79, p = 0.023), leukocytes — > 13.2 - 10°/1
(AUC = 0.66, 95 % CI = 0.54—0.76, p = 0.011),
and is characterized by an average level of pre-
dictive efficiency (Fig. 1). Total cholesterol >
5.7 mmol/l in PV patients without radiation histo-
ry is an indicator of vascular events, with excellent
prognostic predictive capacity (AUC =0.92; 95 %
CI = 0.72—-0.99, p < 0.0001). The predictive for
the development of thromboses in PV patients
affected by the Chornobyl NPP accident indicator
was thrombocytosis < 440.0 - 10°/1 (AUC = 0.84;
95 % CI = 0.60—0.97, p = 0.0002) which is fea-
tured by a very good value of prognostic efficiency
(Fig. 2). The operating characteristics of efficiency
indexes of blood tests to predict the development
of thromboses in PV patients without radiation
history and with it presented in Table 4 and 5
respectively.

It was compared to the area under the ROC-curves
of discriminatory values of hematocrit, platelets,
white blood cells, which are intended for patients
with the radiation history and without it. The areas
under the ROC-curve of target “hematocrit > 55 %”
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PucyHoK 1. XapaktepucTuyHa KpuBa NoKasHMKa remaTokpuT (3n1iBa) Ta neikountu (cnpasa) ANA NPOrHoO3y
TPOMOBOTUYHMX YCKNAZHEHDb Y KOHTPONbHiN rpyni xBopux Ha CI

Figure 1. The characteristic curve of hematocrit (left) and leukocytes (right) parameter for prognosis of
thrombotic complications in the control group of patients with PV
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PuUCyHOK 2. XapaKTepucTU4Ha KpUBA NOKAa3HUKA TPOMOOLMTM ANA NPOrHO3Y TPOMOOTUYHUX YCKNAJHEHD B

OCHOBHiiA rpyni xsopux Ha CIl

Figure 2. The characteristic curve of platelets parameter for prognosis of thrombotic complications in the

main group of patients with PV

(p = 0,800) ta “nevikouutu > 13,2 - 10°/n” (p = 0,831)
JUJISI IPOTHO3YBaHHS TPOMOO3iB 0JIHAKOBA B OCHOBHI1 Ta
KOHTpobHI# rpyrri xBopux Ha CII. [Ipote BusBIeHO pi3-
nuio Mixx TTITK mapkepa “tpomGouutu < 440,0 - 10°/n”
B OCHOBHIili Ta KOHTPOJIbHi rpymi xBopux Ha CII
(p = 0,0004). Tomy 3acTOoCyBaHHSI TaKOTO IMOKa3HUKaA
IK sk “rpombouutu < 440,0 - 10°/1” misd OLiHKKA pU-
3UKY TPOMOO3Y € TOPEYHUM BUKIIIOYHO y xBopux Ha CI1
i3 pamialiitHUM aHAMHe30M, a “reMaToKpuT > 55 %” Ta
“neiikoumT > 13,2 - 10°/1” — y maui€eHTiB, SIKi MOCT-
paxmanu BHacainok aBapii Ha YAEC i B oci0, 1110 3a3Ha-
nu BIUMBY [P BUKIIOYHO B MexXax MNPUPOIHBLOTO
paniauifiHoro oHy.

YV xoHTpoabHili Tpyni xBopux Ha ET cepen 1oka3HUKIB
I1K mo6pwuii piBeHs quckpumiHaiiiinoi minHocti (IINK =
0,72; 95 % 11 = 0,56—0,86, p = 0,019) (Taba. 6) na
MPOrHO3YBAaHHS BUHUKHEHHSI TPOMOO3iB Ma€ JIeHKOLU-
t03 > 10,0 - 10°/1 (puc. 3). 3a pamianiiiHO-acouiiioBaHOI
ET nuckpumiHauiiiHe 3HA4YeHHS 1151 IPOTHO3YBaHHS
CYIMHHMX YCKJagHEeHb XoaHoro 3 mokasHukiB [1K He
BUSIBJIEHO (Tab1. 7).

ITpu nopiBHsaHHI TTTTK nuckpuMiHaliiiHOro 3Ha4YeH-
H$I JIEMKOLUTIB MiXK OCHOBHOIO Ta KOHTPOJILHOIO I'pyma-
mu xBopux Ha ET pisHuui He BusiBieHo (p = 0,509). Ta-
KUM 91MHOM, dakTop “neiikorut > 10,0 - 10°/1” Moke
3aCTOCOBYBATUCH $SIK Yy MALli€HTIB, $IKi IMOCTpaXKaaju
BHacaigok aBapii Ha YAEC, Tak i y XBopHX, 110 3a3HAIN
By [P  BukitouHo B MeXax TNPUPOIHBOrO
papniauiitHoro (oHy.

YV XBopuX Ha COOHTAaHHMIA Ta pafialliifHO-acoliiioBa-
Huii [IM® xomeH i3 MOKa3HUKIB 3arajJlbHOKIiHIYHOTO

(p = 0.800) and “leukocytes > 13.2 - 10°/1” (p =
0.831) for the prediction of thromboses in the main
and control group of patients with PV are same.
However, the differences found between the AUC of
“platelets < 440.0 - 10°/1” in the main and control
group PV patients (p = 0.0004). Therefore, the use
such PB index as “< 440.0 - 10° platelets/ 1” for the
thromboses risk assessment is appropriate only in PV
patients with a history of radiation, “hematocrit >
55%”, “leukocytes > 13.2 - 10° /1” — in patients who
suffered from the Chornobyl accident and the per-
sons affected by IR exclusively within the natural
background radiation.

In the control group of patients with ET among
the parameters of PB, the leukocytosis > 10.0 - 10°/1
has good discrimination value (AUC=0.72; 95 %
CI = 0.56—0.86, p = 0.019) (Table 6) for predic-
tion of thromboses (Fig. 3). The discriminatory
predicting value for vascular complications of PB
parameters in radiation-associated ET was not
detected (Table 7).

When comparing the areas under ROC-curves of
discriminatory leukocytes value (p = 0.509) the
main and the control group of patients with ET
difference was not found. Thus the factor of “>
10.0 - 10° leukocytes/ 1” can be used in patients
who suffered from the Chornobyl accident and in
persons affected by IR exclusively within the natu-
ral background radiation.

In patients with spontaneous and radiation-
associated PMF none of the total and biochemical
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PucyHOK 3. XapaKTepucTUyHa KpUBA NOKa3HMKA NeWKOLMTH ANA NPOrHO3Y TPOMGOTUYHUX YCKNAAHEHDb Y

KOHTpONbHii rpyni xsopux Ha ET

Figure 3. The characteristic curve of leukocytes parameter for prognosis of thrombotic complications in

the control group of patients with ET

Ta 6ioxiMiuHoTO aHai3y I1K He minTBepauB CBOET AUCK-
pUMiHALIMHOI LIHHOCTI [Ji1 MPOrHO3yBaHHS TPOMOO-
TUIHUX noiit (Tabi. 8 Ta 9, BigMOBiTHO).

Ananiz ROC-KpuBMX M03BOJMB BU3HAYUTU OIITH-
MaJIbHi JUISI TIPOTHO3YBAaHHS BUHMKHEHHSI CYIMHHUX
YCKJIaJiHeHb piBHi noka3HuKiB ITK, BignmoBigHO 10 IKUX
MPOBEICHO TTOJAJIBbIIE TOCHTIIKEHHS 1X poii y hopmy-
BaHHIi HaOyToro TpoMobodiniuHoro crany npu CIT ta ET.

ITopiBHSIHO PO3MOBCIOAXKEHICTh TPOMOO3iB Y KOHT-
poabHiii rpymni xBopux Ha CII 3 rematokputoM (n =
53 oci6) moHan Ta MeHIIe 55 %, a TAaKOX piBHEM JIcii-
kouutiB (n = 67 ocib) Buile Ta Huxkye 13,2 - 10°/1. B
ocHOBHiN rpymi mauieHtiB 3 CII (n = 18 oci0)
MOPiBHSHO YaCcTOTY TpOMOO3iB Y 0Cib 3 piBHEM TPOM-
oouutiB moHaa ta Menme 440 - 10°/1. 3B’30K Mix
piBHeM neiikouuTiB moHan 10,0 - 10°/1 ta yacTtoToro
TpoMOO3iB BU3HAUYEHO i B KOHTPOJIbHI TpyIli XBOPUX
Ha ET (n = 37).

binbiia yactora TpoMOO3iB CIIOCTEPIra€EThCSI B KOHT-
ponbHiil rpyni xBopux Ha CII, sgKi MaloTh piBeHb TemMa-
TOKpUTY IToHax 55 % (15 3 26 oci6 nmpoTu 7 3 27 ocib; p =
0,026), abo neiikounTiB moHaz 13,2 - 10°/1 (16 3 29 oci6
npotu 9 3 38 oci6; p = 0,011) y mopiBHSIHHI 3 Halli€HTa-
MU 3 HIDKYMM iX piBHeM. Pu3uk po3BuUTKy TpoMOO3iB,
KU aCOLIIOETLCSI 3 PiBHEM reMaTOKpUTy > 55 % Ta
KiJbKicTIO JeiikouutiB > 13,2 - 10°/1 y KOHTPOJIbHii
rpyii xBopux Ha CIT cranoButs 2,2 (95 % A1 = 1,0—4,6)
12,395 % A1 = 1,2—4,4) BignosinHo. Takox miaTBep-
>K€HO, 110 B OCHOBHIN rpymi mamieHTiB 3 CII OGinbina
yacToTa CyAMHHUX noniit (6 3 9 oci6 mpotu 0 3 9 ocib;
p = 0,009) Bu3HavYaeThCS B OCi0 i3 KiIbKiCTIO TPOMOO-

PB analysis confirmed its discriminatory value for
predicting vascular events (Tables 8 and 9 respec-
tively).

The analysis of ROC-curves allowed determining
optimal for the prediction of vascular complications
levels of PB parameters, in accordance with which
was conducted a further investigation of their role in
formation thrombophilic state at PV and ET.

Pprevalence of thromboses was compared in the
control group of PV patients with hematocrit (n =
53) more and less than 55 %, with the level of leu-
cocytes (n = 67) above and below 13.2 - 10°/1. In
the main group of PV patients (n = 18) frequency
of thromboses was compared in persons with
platelet count more and less than 440 - 10°/1. The
relationship between the level of leucocytes over
10.0 - 10°/1 and the thromboses was determined in
the control group of patients with ET (n = 37).

The predominance of thrombotic frequency was
observed in the control group of PV patients with
hematocrit levels of over 55 % (15 of 26 people
against 7 of 27 people; p = 0.026), or white blood
cells more than 13.2 - 10°/1 (16 of 29 people against
9 of 38 people; p=0.011) in comparison with
patients with lower their level. The risk of throm-
boses, which is associated with the level of hema-
tocrit > 55 % and the number of leukocytes >
13.2 - 10°/1 in the control group of PV patients is
2.2 (95 % CI = 1.0-4.6) and 2.3 (95 % CI =
1.2—4.4) respectively. Confirmed that the greater
prevalence of vascular events (6 of 9 people against
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umtiB MeHie 440 - 10°/1, HiIX y XBOpUX i3 BUIIUM iX
piBHEM.

IIpu ET npeBajitoBaHHSI 4acTOTU TPOMOO3iB CIIOC-
TepiraeTbCsl B KOHTPOIBHIl TpyMi MallieHTIB, sIKi MalOTh
piBeHb sieiikouuTiB moxHan 10,0 - 10°/i1 (9 3 18 oci6 npo-
™ 2 3 19 oci6; p = 0,012) y nopiBHSIHHiI 3 ocobaMu 3
HMXXYUM 1X piBHeM. Tpom0Oo3u y xBopux Ha ET 0e3
paialliiHOrO0 aHaMHe3y Ta KiJbKiCTIO JEWKOILUTIB >
10,0 - 10°/n BuHuKawTth y 4,7 paza (95 % A1 = 1,2—19,1)
yacTile, HiXX y Nali€HTIB i3 MEHIIUM X 3HaYEeHHSIM.

PesynbraTtu, oTprMaHi HaMM, y LiJIOMY 30iraroThesi 3
JaHUMM iHIIMX aBTOpiB. Tak, MiATBepIKEHHS 3B’SI3KYy
MiX 301JIbIIIEHHSIM TeMaTOKPUTY Ta 3pOCTaHHSIM YaCTOTH
TpoM0O03iB oTpuMaHo B jociaimkeHHi CYTO-PV.
BinnoBigHO 10 HBOrO, IPEBATIOBAHHS YaCTOTU TPOM-
603iB (10,9 mpotu 4,4 % BUIAAKiB) Ta OLILIINI PU3UK iX
BUHUKHEHHS, SIKUI TOPiBHIOE 2,69, CITOCTEpIiraloThes y
xBopux Ha CII 3 rematokputoMm moHan 45 %, HiX y
MNali€HTIB 3 HUXXKYUM HOro piBHEM [5].

BrniiuB nefikounTo3y Ha 30iJIbIIEHHST YAaCTOTU TPOM-
0603iB nipu CII ta ET minTBepakeHO pe3yiabTaTaMu
YHCJIEHHUX OOocHimxeHb. 3okpema, R. Landolfi Ta
cniBaBTOpU BU3Ha4YMIM, 110 npu CII neiikonuTos mo-
Han 15 - 10°/1 36inbpLIyBaB iMOBipHiCTh TPOMOO3iB MPO-
TSITOM MEpPioAy KIIIHIYHOTO CITOCTEPEXEHHS Malli€HTiB
B 2,84 paza [12]. IIpu ET neiikouuTo3 y giamna3oHi Bif
7,1 - 10°/n go 10,0 - 10°/n cripusiB 3pOCTaHHIO PU3KKY
TpoM003iB y 2,21 pa3a, a piBeHb JIEHKOLMTIB TMOHA,
10,0 - 10°/n1 — B 3,27 pasa [9].

BignoBimHO 10 pe3yabTaTiB TaAKMX MacIITaOHUX IPOC-
nekKTUBHUX gociimkeHb 9K ECLAP ta pannomMizoBaHOTO
KJiHiuHoro ananizy PT-1, acomiamii MiX KiJbKiCTIO
TPOMOOILIMTIB Ta PO3BUTKOM TpoM0O03iB y xBopux 3 CII
ta ET He mintBepmxeHo [9, 17], 1o Aeiio He y3roj-
KYETBCS 3 OTPUMAHUMM HAMU JaHUMMU. 3 iHIIIOTO OOKY,
pPOJIb TPOMOOIIUTIB y MaTOreHe3i MiKpOBaCKYJISIPHUX OK-
JIIO3i MiATBEPIKYETHCS MOMIMIIEHHSIM UUPKYJISLil B
aprepiojiax KiHLiBOK, LepeOdpalbHOT0, KOPOHApPHOIrO
pycia Ta HopMali3alli€lo aKTUBallil TPOMOOLIUTIB y THUX
xBopux Ha Ph-neratusnHi MIITH, gaxum npoBoauiach
npodiakTUKa KapAioBacCKYJISIPHUX YCKJIaIHEHb alle-
TUJICATILIMIOBOIO KUCJIOTOIO, @ HE MepOpaIbHUMU aHTH -
KoaryJsiHtamu [7].

Y pocnmigkeHHi, fKe mNpoBeNeHO HaMHU, IUCK-
pUMiHALIITHOIO 1100 PO3BUTKY TPOMOO3iB BUSBWJIACH
KiJIbKicTh TpoMboLUTiB MeHie 440 - 10°/71 BUKITIOUHO Y
xBopux Ha CII, gxi mocTpaxxmany BHACTIZOK aBapii Ha
YAEC. MMoBipHe NMosiCHeHHsI BUSIBJICHOMY HaMU (heHO-
MEHY MOJISITAE B TOMY, 1110 TTE€PEBAXKHO 10 OCHOBHOI Tpy-
nu xBopux Ha CII BKIOUeHi ocodu, sIKi nmepedyBaiu Ha
crauioHapHoMmy JikyBaHHi y kiiHitni HHIIPM, a koHT-

0 of 9 people, p = 0.009) determined in patients
with platelet count less than 440 - 10°/1.

The predominance of the frequency of throm-
boses in ET observed in the control group patients
with WBC more than 10.0 - 10°/1 (9 of 18 vs. 2 of 19
persons; p = 0.012) in comparison with those with
lower their level. Thromboses in ET patients with-
out radiation history and the level of WBC > 10.0 -
10°/1 occurin 4.7 times (95 % CI = 1.2—19.1) more
often than patients with less than their value.

The results obtained by us in general match
those of other authors. Thus, the correlation
between the increase in hematocrit and increasing
frequency of thromboses in the study received
CYTO-PV. According to it, the prevalence rate of
thromboses (10.9 vs 4.4 % cases) and a greater risk
of their occurrence, equal to 2.69 observed in
patients with hematocrit more than 45 % than
patients with lower levels of it [5].

Impact of the WBC in the increasing the frequen-
cy of thromboses in PV and ET is confirmed by
numerous studies. In particular, R. Landolfi and
colleagues found that leukocytosis more than 15 -
10°/1 increased a likelihood of thromboses during a
period of clinical observation of PV patients in 2.84
times [12]. In ET leukocytosis in the range of 7.1 -
10°/1to 10.0 - 10°/1 contributed to the growth risk of
thromboses in 2.21 times, and the level of white
blood cells over 10.0 - 10° /1 — in 3.27 times [9].

According to the results of large-scale prospec-
tive studies such as randomized clinical ECLAP
and analysis of PT-1, the association between the
number of platelets and the development of
thromboses in patients with PV and ET is not con-
firmed [9, 17] that something is not consistent with
the data obtained us. On the other hand, the role
of platelets in the pathogenesis microvascular
occlusions confirmed by improved circulation in
arterioles of extremities, cerebral, coronary and
normalization of platelet activation in Ph-negative
MPN patients who underwent prophylaxis of car-
diovascular complications by acetylsalicylic acid,
but not oral anticoagulants [7].

In the our study has been found that discrimi-
nates for the development of thromboses exclu-
sively in patients with PV, that suffered from the
Chornobyl accident, was platelet count less than
440 - 10°/1 . Probable explanation of the phe-
nomenon, which we found is that mostly of the
main group PV patients were in-hospital patients
from clinic of NRCRM and control group was

(1) 394



ISSN 2304-8336. lpobnemn paniauiiinoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

KJTIHIYHI

AOCNIAXKEHHA

posbHa Tpyla cdhopMoBaHa, B TepIIy yepry, 3 aMmOyJia-
TOPHUX MAaLi€HTIB. 3a3BMyail BHYTPILLIHbOTOCHITadbHi
XBODi MimisiraroTh 01kl iHTEHCUBHIN Tepartii, HIxXX Mo-
3arocmitajibHi. Tomy, HMOBipHO, MalliEHTU OCHOBHOI
rpynu, xBopi Ha CII 3 TpomMOG03amMu, HA MOMEHT BKJIIO-
YeHHSI B AOCIIXXEHHS OTPUMYBAJIM Oilbl arpecUBHY
LUTOPEAYKTUBHY Ta JOe3arperaHTHY Tepallilo, II0
ACOIIIIOETHCS 31 3BHMKEHHSIM KiJIbKOCTi TPOMOOIIUTIB.

HuckpumiHaniline 3HadeHHsT nmoka3HuKiB [1K 1mono
PO3BUTKY TpOoM0O03iB y XxBopux Ha [IM® He minTBepmKe-
HO B HalIOMy pocjimxeHHi. Ile cBiguuThb, Mpo He-
JTOLIBHICTh BUKOpUCTAHHS MoKa3HuKiB 1K mjs mpor-
HO3yBaHHSI BMHMKHEHHSI TPOMOOTHMYHUX YCKJIaIHEHb
npu [IM®. OTtpuMaHi HaMU Pe3yIbTaTh 30iraloThCs 3
mannMu M. Elliott Ta criiBaBTOpIB, BiAITOBITHO 10 SKUX,
TPOMOO3U He KOopeaoBaau 3i 3MiHaMu nmoka3HuKiB [1K y
xBopux Ha [TM® [19].

OTxe, TIpU CIIOHTAHHUX Ta pafiallilHO-acoLilioBaHUX
Ph-uweraruBunx MITH nng ominku iiMOBipHOCTI po3-
BUTKY TpOMOO3iB BapTO BpaxOBYBaTH I€BHi MOKa3HUKU
3arajJibHOro Ta 6ioXiMiyHOTo aHali3y KpoBi xBopux. Ha-
MU OyJia TOBeJeHa TOLUTbHICTh 3aCTOCYBaHHS MOKA3HU-
Ka “3araJlbHUi X0JIeCTepuH > 5,7 MMOJIb/JI”, 110 XapaK-
TEPU3YETHCS BiIMiHHOIO MPOTHOCTUYHOIO IIOAO PO3-
BUTKY TPOMOOTMYHUX €Mi30[iB MOTYXHICTIO, ¥ XBOPUX
Ha CII 6e3 pamiauifiHoro aHamHesy. I1im yac oLiHKK pu-
3UKY PO3BUTKY TPOMOOTUYHUX YCKJIAAHEHb BUKIIOUHO Y
xBopux Ha CI1 i3 pagialiiiHuM aHaMHE30M JOPEYHO Bpa-
XOBYBaTH MOKa3HMK “TpoMbormtu < 440,0 - 10°/n”. Io-
TY>KHICTh MOJIeJIi TPOrHO3Y BUHMKHEHHS TPOMOO3iB, 1110
IPYHTYETHCS Ha BUKOPUCTAaHHI (pakTopy “TpoMbomTh <
440,0 - 10°/n”, € mo6poro. HezanexHo Bin pamiauiiHoro
aHaMHe3y XBOPHUX, ISl MPOTHO3YBaHHSI BUHUKHEHHS
TpoM603iB nipu CII BapTo BpaxoByBaTW TaKuil (pakTop,
K “reMaToKpuT > 55%” 1a “neiikountu > 13,2 - 10°/n”,
anpu ET — “neiikouutu > 10,0 - 10°/1”.

BUCHOBKU

1. Y xoutponbHiit rpymi xBopux Ha CII 3 Tpombo3aMu
CIIOCTEPIrajgoch BUIIE CEPEeIHE 3HAUEHHS TeMaTOKPUTY,
a B OCHOBHIli rpymi naiieHTiB 3 CII Ta BacKyJasapHUMU
emizogaMM — HMXYUI CcepeaHiii MOKa3HMK TpoMOO-
LUTIB, HIX B 0¢i0 0e3 Takux. ¥ nauieHTiB 3 ET Ta Tpom-
OOTUYHUMM TOMISIMUA B aHaMHe3i, SIKi 3a3HaIM BILUIMBY
pafialiifHOTO ONMPOMIHEHHSI BUKJIOYHO B MeXKax MpU-
pPOIHBLOrO padialiiHOro ¢OHyY, BHUSBIEHO OiNbIIY
KiJIbKiCTh TPpOMOOLIUTIB Ta IaJUUYKOSIAEPHUX HEUT-
podilliB, HiX y XBopux 6e3 TpoM003iB. ¥ xBopux Ha ET
0e3 TpoMOO03iB, SIKi BiTHOCITHCS 0 OCHOBHOI I'PyMH, BU-
SIBJICHO BMILMI piBeHb reMOINIO0iHY, HiXX B 0Ci0 i3 cy-
JUHHUMMU enizogamMu. ¥ KOHTPOJIbHil TpyIli XBOpUX Ha

formed primarily from outpatients. Usually the
indoor patients are subject to more intensive
therapy than outpatients. So probably the main
group of patients, sick with PV and thrombosis at
the time of inclusion to the study were receiving
more aggressive cytoreductive and antiplatelet
therapy associated with reduction of platelet
count.

A discriminatory value of the PB on the develop-
ment of thromboses in PMF patients is not con-
firmed in our study. This is evidence of the unrea-
sonableness of the use of PB performance for fore-
casting occurrence of the thrombotic complica-
tions of PMFE. Our results match those of M.
Elliott et al, according to which, the thromboses
did not correlate with changes in PB performance
in patients with PMF [19].

Consequently, in spontaneous and radiation-
associated Ph-negative MPN to assess the likeli-
hood of thrombosis certain indicators of general
and biochemical blood assay should be considered.
We have demonstrated the feasibility of indicator
“total cholesterol > 5.7 mmol / L’, which is charac-
terized by excellent prognostic value for the deve-
lopment of thrombotic episodes in patients with PV
without radiation history. When assessing the risk of
thrombotic complications solely in patients with PV
with radiation history it is appropriate to consider
the indicator “platelets < 440.0 - 10° /1”. Power of a
forecast model of thrombosis, which is based on the
use of factor “platelets < 440.0 - 10° /1” is good. To
predict the thrombosis in the PV regardless of radi-
ation anamnesis of patients such factors should be
considered as “ematocrit > 55%” and “"white
blood cells > 13.2 - 10° / L’, while in ET — “leuko-
cytes > 10.0 - 10° / .

CONCLUSIONS

1. In the control group of PV patients with throm-
boses was observed above average value of the
hematocrit, and in the main group of PV patients
with vascular episodes — lower average level of the
platelets, than in those without thromboses. In
patients with ET and thrombotic events, which
exposed to radiation exclusively within the natural
background radiation, was found a greater number
of the band neutrophils and the platelets than
patients without thromboses. In the main group of
ET patients without thromboses revealed higher
the hemoglobin levels than in those with vascular
episodes. In the control group of PMF patients
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[IM® i3 TpoMbo3aMu crocTepiragoch Oifbllie, HiX y
MNalLi€eHTiB 0e3 TaKuxX, CepeaHE 3HAYEHHS TPOMOOLIUTIB
Ta JICMKOLIUTIB.

2. IIpu cnontanHiii CIT rematokput > 55 % (IIMK =
0,67) Ta neikouut > 13,2 - 10°/n (ITTIK = 0,66) mae ce-
penHili piBeHb MPOTHOCTUYHOI €(PEKTUBHOCTI 1100 PO3-
BUTKY TpoM0OO03iB. 3arambHHMII XojecTepuH > 5,7
MMoJib/1 y xBopux Ha CI1 6e3 pagialiiiHoro aHamHe3y €
MoKa3HUKOM 3 BimMmiHHOIO notyxHicTio (ITITK = 0,92)
OO0 NPEeAWKIil BUHUKHEHHS CYAUMHHUX Tonii. Y
nauieHTiB 3 CII, sKi mocTpaxkmany BHACIIIOK aBapil Ha
YAEC, tpomoouuTo3 < 440,0 - 10°/1 € npeanuKkTropom
TPOMOOTHUYHUX YCKJIAAHEHbD 3 Ay>Ke T0OpUM PiBHEM IHO-
ro epektuBHOCTI (ITITK = 0,84).

3. Haiibinbir epeKTUBHUI JUIST TIPOTHO3YBAHHS TPOMOO-
TUYHUX eMmi3oAiB y xBopux Ha ET 6e3 pagiauiitHoro aHam-
He3y piBeHb JiekouuTiB ckinamae > 10,0 - 10°/1. Edek-
TUBHICTb BUKOPUCTAHHSI ITOKa3HUKa “nerikouutu > 10,0 -
10°/n1”, sk MapKepa [J1s1 MPeauKIlii TpoMO03iB, BiamoBigae
JIyxe noopiit mporHoctuyHiit mogeni (ITTTK = 0,72).

4. Tliroma mim ROC-KpuBoIo 3aCTOCYBaHHS MOKa3HMKaA
“rematokput > 55 %” (p = 0,800) Ta “neitkouutn >
13,2-10°/n” (p = 0,831) m1st mpOrHO3yBaHHS TPOMOO3iB
OJHAKOBa B OCHOBHI Ta KOHTPOJbHII IPyITi XBOPUX Ha
CII. IIpore BusiBneHo pizHuio Mixx INITK Bukopucran-
Hs Mapkepa “TpoMmbouutn < 440,0 - 10°/n” mim yac
OL[IHKM PU3UKY PO3BUTKY CYJAMHHUX €Mi30/iB Y XBOPUX
Ha CII (p = 0,0004) ocHOBHOI Ta KOHTPOJIbHOI T'PYIIN.
Tomy 3actocyBaHHs hakTopa “TpoMbouutu < 440,0 -
10°/n” mist OLiHKY PU3UKY TPOMOO3Y € TOPEUHUM BUK-
mouyHo y xBopux Ha CII i3 pagiamiiHnM aHamMHe30M, a
“reMaTokpuTt > 55 %”, “neiikountn > 13,2 - 10°/n” —y
Mali€HTIB, SIKi MOCTpaXnaau BHacAiAoK aBapii Ha YAEC
Ta B 0Ci0, 1110 3a3Ha/IM BILUIMBY [P BUKIIOUHO B MeXax
OPpUPOAHBOro pajialiiiHOTO (QOHY.

5. He BusinaeHo pizuuii npu nopiBHsHHiI [TTTK nuckpu-
MiHaUiHOro 3HaYeHHs jaeikouuTis > 10,0 - 10°/1 Mix
OCHOBHOIO Ta KOHTPOJbHOWO I'pymnoto xBopux Ha ET
(p = 0,509). Takum ynHOM, (bakTop “nerikornTu > 10,0 -
10°/1” MoKe 3aCTOCOBYBATUCH SIK Y MMALIIEHTIB, SIKi ITOCT-
paxnanu BHacaigok aBapii Ha YAEC, Ttak i y XBopux, 110
3a3Hajy BIUIMBY IP BMKIIOUHO B MexXax IIpUPOTHBOTO
paniawiitHoro oHy.
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with thromboses was observed the higher average
level of the platelets and the leukocytes than in
patients without thromboses.

2. The predictive value for development of throm-
boses in PV for the hematocrit is > 55 % (AUC =
0.67), the leukocytes > 13.2 - 10°/1 (AUC = 0.66),
and is characterized by an the average level of pre-
dictive efficiency. The total cholesterol > 5.7 mmol/1
in PV patients without radiation history is the indi-
cator of vascular events, with excellent prognostic
predictive capacity (AUC = 0.92). The predictive for
the development of thromboses in PV patients
affected by the Chornobyl accident indicator was the
thrombocytosis < 440.0 - 10°/1 (AUC = 0.84).

3. The most effective for the prediction thrombot-
ic episodes in ET patients without radiation histo-
ry is the leukocytes > 10.0 - 10°/1. Efficiency the
indicator “leukocytes > 10.0 - 10°/1”, as the mark-
er of thromboses corresponds to the very good
prognostic model (AUC = 0.72).

4. The areas under the ROC-curve of target “hema-
tocrit > 55 %” (p = 0.800) and “leukocytes > 13.2 -
10°/1” (p = 0.831) for the prediction of thromboses
in the main and in the control group of patients with
PV are same. However, the differences found
between the AUC of “platelets < 440.0 - 10°/1” in the
main and control group PV patients (p = 0.0004).
Therefore, the use such PB index as the “platelets <
440.0 - 10°/1” for the thromboses risk assessment is
appropriate only in PV patients with a history of
radiation, the “hematocrit > 55 %”, the “leuko-
cytes > 13.2 - 10°/1” — in the patients who suffered
from the Chornobyl accident and in the persons
affected by IR exclusively within the natural back-
ground radiation.

5. It was not found the difference of the areas
under ROC-curves of discriminatory leukocytes
value (p = 0.509) in the main and in the control
group of ET patients. Thus the factor of “ leuko-
cytes > 10.0 - 10°/1” can be used in the patients
who suffered from the Chornobyl accident and in
persons affected by IR exclusively within the natu-
ral background radiation.
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