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OCOBJIMBOCTI IIEPEBITY TA KJIIHIYHOI KAPTUHU
ECEHIIIAJIbBHOI TPOMBOILIMTEMII 3AJIEXKHO BIJI
JAK2V617F CTATYCY XBOPHUX

MeTa. MeTolo Haworo fOCHiAXeHHS Byno NpoaHanisyBaT 0COBMBOCTI B3aEMO3B'A3KY MiX HasBHicTi0 MyTauii V617F
reHa JAK2 Ta KNiHiYHOW KApPTUHOIO, PU3UKOM BUHWUKHEHHS TPOMOO3iB Yy NaUi€HTIB 3i CMOHTAHHOW i papialiiHo-
acouifoBaHo eceHuianbHolo TpomboumuTtemieto (ET).
Marepianu Ta meTtoau. MpoaHanizoBaHo pe3ynbTaTi KNiHIYHMX, 1aGOPATOPHO-TreMaToNoriyHmMX, ricToMopdoNoriyHmx
Ta MONEKYNAPHO-TEHETUYHUX XapaKTepuCTUK xBopux Ha ET. [pyna xBopux Ha papiauinHo-acouitoBaHy ET npeacTas-
neHa 10 ocobamu, a KoropTa cnoHTaHHOi ET — 111 nauieHTamum.
Pesynbtartu. MigTBepaxeHo, wo JAK2V617F-no3uTBHMIA MyTaLiRHKIA CTATyC XBOPUX HA cnoHTaHHY ET € npegukTopom
36inblWeHHs po3noBCiogKeHOCTi TpOM603iB (23,0 % npotu 6,0 %), pU3UKY iX BUHUKHEHHs (BILHOCHUIA pu3nk = 1,5;
95 % poBipuuit iHTepBan = 1,3-1,8) Ta CKOPOUEHHs TPMBANOCTi 6€3TPOMOOTUYHOT BUXMBAHOCTI. [loBeaeHo, o Ha-
ABHiCcTb JAK2V617F myTauLii 36inblwye AMOBIPHiCTb BUHMKHEHHA caMe BEHO3HUX TPOMOO03iB (BifHOCHMIA pu3unk = 1,5;
95 % poipuuit iHTepBan = 1,3-1,7) y nauieHTis 3 ET 6e3 pagiauiHoro aHamHe3y. YpaxyBaHHsa JAK2V617F myTauitHo-
ro CTaTycy XBOPWUX HA CMOHTAaHHY Ta pagialinHo-acouinoBaHy ET (nnowa nig ROC-kpusoto = 0,62 Ta nnowa nig ROC-
KpuBoto = 0,68 BiANOBIfHO) XapaKTepnU3yeTbCA CepefjHiM piBHEM eeKTUBHOCTI WOA0 NPOrHO3yBaHHA BUHUKHEHHA B
HUX Tpom603iB. HocilictBo JAK2V617F myTalii XBOpMMM Ha CMOHTAHHY Ta paaiauiitHo-acouiitoBaHy ET xapaktepu-
3y€eTbCsA BUCOKUM (93,9 % Ta 100 % BiANOBiIAHO) 3HAYeHHAM NPefUKTUBHOT LiHHOCTI HeraTMBHOMO pe3ysibTaty ans
OLiHKM AIMOBiIPHOCTi BUHUKHEHHs TPOMO03iB. Y 3aranbHOMY aHani3i KpoBi XBOpux Ha cnoHTaHHy ET i3 JAK2V617F my-
Tali€elo, NOPiBHAHO 3 NauieHTamMu 6e3 Hel, BU3HAYAETbCA GiNblue CepeAHE 3HAYEHHA epUTPOLMUTIB, reMornobiHy, ce-
peAHboro 06'eMy epUTPOLMTIB Ta MEHWMUI NOKA3HUK WBMUAKOCTI OCifaHHA €pUTPOLUTIB, @ B ix TpenaHobionTari - npe-
Ba/IlOBAHHA MOMipHOT rinepKNiTUHHOCTI KiCTKOBOTO MO3KY, FiraHTCbKMX Ta KPYynHUX (opM MerakapiouuTiB, peTu-
KyniHoBoro ¢ibpo3y, MiKpoLMPKYNATOPHUX NOpyLeHb. Y nauieHTiB i3 pagiauiiHo-acouitoBaHoto ET Ta JAKV617F-no-
3UTUBHWUM MyTaLiHWM CTaTycOM BUSABMEHO NPEBA/ItOBAHHA CEPELHbOT KiNbKOCTI NeiKouuTiB nopiBHAHO 3 JAK2V617F-
HEraTUBHUMU XBOPUMM.
KniouoBi cnoBa: eceHuianbHa TpoMOOLMTEMIs, KNiHIKO-1ab0pPaTOpHi NoKa3HWUKK, TpoM603u, JAKV617F myTauis.
Mpo6nemu padiayiiHoi meduyuru ma padiobionozii. 2015. Bun. 20. C. 399-413.
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Specifics of the course and the clinical pictures of essential thrombocythemia
depending on the JAK2V617F status of the patients

Objective. The purpose of the study was to analyze the specific features of the relationship between the JAK2V617F
mutation and clinical presentation, and risks of thrombosis in patients with spontaneous and radiation-associated
essential trombocitemia (ET).
Materials and methods. Clinical, laboratory-hematological, molecular-genetic characteristics of ET patients were
analyzed. The group of patients with radiation-associated ET was represented by 10 individuals and the cohort of
spontaneous ET represented by 111 persons.
Results. The JAK2V617F-positive mutation status in patients with spontaneous ET is the predictor of the increase
of distribution of thrombosis (23.0 % vs. 6.0 %), risk of its development (relative risk = 1.5; 95 % confidence inter-
val = 1.3-1.8), and the decrease of survival without thrombosis. It has been proved that presence of the JAK2V617F
mutation increases the probability of venous thrombosis (relative risk = 1.5; 95 % confidence interval = 1.30-1.7)
in spontaneous ET patients. The use of the JAK2V617F mutation status of patients with spontaneous and radiation-
associated ET (AUC =0.62 and AUC = 0.68 respectively) complies with the average power marker for the prediction
of thrombosis. The carriage of the JAK2V617F mutation in patients with spontaneous and radiation-associated ET is
characterized by a higher (93.9 % and 100 % accordingly) indicator of predictive value of a negative result to deter-
mine of the risk of thrombosis. ET patients with the JAK2V617F mutation were found to have a higher average value
of erythrocytes, hemoglobin, mean corpuscular volume and lower erythrocyte sedimentation rate in their peripher-
al blood, when compared to those without the mutation. Trepanobioptat samples of JAK2V617F-positive ET patients
exhibited a prevalence of moderate hypercellularity of bone marrow, large and giant forms of megakaryocytes, reti-
culin fibrosis and microcirculation disorders compared to individuals without the mutation. A greater number of
average quantities of leukocytes in JAK2V617F-positive patients with radiation-associated ET were found compared
to JAK2V617F-negative persons.
Key words: essential trombocitemia, clinical-laboratorial characteristics, thrombosis, JAK2V617F mutation.
Problems of radiation medicine and radiobiology. 2015;20:399-413.

BCTYII

Jlo HalOiAbLI KJIiHIYHO Ta MMPOTHOCTUYHO CIPUSITIMBUX
Ph-HeratTuBHuUX MienonpoidepaTuBHUX HeoIIa3ii
(MIIH), i3 MemiaHOi MOCTAiarHOCTUYHOI BUXKMBAHOCTI
Big 19 no 22 pokiB, HaJeXXUTh €CeHIlialbHa TPOMOOLIM-
temist (ET) [1].

OpnuMm i3 MapkepiB kimoHaiabHocTi ET € wmyrtamis
V617F rena JAK2, 110, 3rigHO 3 JaHUMMU OibIIOCTI peT-
POCIIEKTUBHUX JOCHIIXKEeHb, 3ycTpidyaeThes B 50-60 %
BUTIAIKIB [2].

Kinaza JAK?2 € nHezaminHum KomrioHeHToM JAK/STAT
CUTHAJILHOTO LIJISIXY, 1O Bifirpa€e mMpoBiaAHY poJib Y nepe-
Jladi CUTHAJTiB 10 KJIITUHHOTO siApa Big MeMOpaHHUX pe-
LENTOPiB IO TeMOTOETUIHUX (PAKTOPIiB POCTY Ta IIU-
TOKiHiB, a caMe PeLeNTOPiB J0 €PUTIIPOIIOETUHY, TpaHYy-
JIOLIUTAPHOI0-KOJOHIECTUMYJIIOIOUOTO (DaKTOpPy, iHTEep-
JIeikiny, y-intepdepony [3]. Bzaemomnis BkazaHUX 1U-
TOKIHIB i3 BiIIIOBIIHUMH pellenTopaMu iHIyKye ¢pocho-

INTRODUCTION

Essential thrombocythemia (ET) belongs to the
most clinically and prognostically favorable Ph-
negative myeloproliferative neoplasms (MPN)
with a median survival after diagnosis 19 to 22
years [1].

One of the markers of the ET clonality is the
mutation V617F in the JAK2 gene, which accord-
ing to the most retrospective studies is found in 50-
60% of cases [2].

Kinase JAK2 is an indispensable component of the
JAK/STAT signaling pathway, which plays a leading
role in the transmission of signals to the cell nucleus
from the membrane receptors for hematopoietic
growth factors and cytokines, such as receptors for
erythropoietin, granulocyte colony stimulating fac-
tor, interleukin, y-interferon [3]. Interaction of the
cytokines with the appropriate receptors induces

(1) 400
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pumoBaHHs JAK? nipoteiny, 1110, B CBOIO Uepry, 3ade3mne-
Yy€ aKTUBAIIi0 HU3XiTHNX KACKaJHNX CUTHAJIBHUX TSI
xiB: PI3K/Akt, RAS/ERK Ta STATS. Lli curHanbHi
LIUISIXW T PeryiiooTh TpoJlidepalilo KIiTHH, iX gude-
pEeHIIiIIOBaHHS Ta arnonTo3 [4].

3a ymoBU HasgBHOCTI MyTauii V617F BinOyBaeThcs ay-
todochopumoBanag JAK?2 KiHa3m, 3 HACTYITHOIO aKTH-
Bauiero kackanmy JAK2/STATS, PI3K/Akt, Ras/ERK,
0e3 TonepenHboi B3aEMOJii KIITUHHUX PELENTOpPIB 3i
cBoiMM JliraHgaMu. OTXe, HasIBHICTb MyTaHTHOTO OinKa
JAK2, He3anexXHO BiI TPUTEPHOrO BIUTMBY LIMTOKIiHIB,
3a0e3reuye MPOXOMKeHHs (a3 KIITUHHOIO HUKIY Ta
IudepeHitoBaHH KJIITUH [5]. AHTHANIONTUYHUN
epext JAK2 V617F myTallii ommocepeaKOBYEThCS Uepes
rinepekcnpecito BCLx [6] Ta 3MeHILIEeHHsS peLenTop-
OITOCEPEIKOBAHOTO aroInTo3y [7].

IMposinHa ponb JAK2V617F myTallii B matoreHe3i po3-
BUTKY KJIOHaJIbHOI MieJionpoJiidepallii, 3a JTaHUMU AesI-
KHMX aBTOPiB, Ma€ CBOE BifA3epKaJleHHSsI B KJIIHIUHIi Kap-
THHI Ta ocobnuBocTax mnepediry ET. Tak, BU3HA4yamOTh
KopensiiiiHuii 3B’s130k Mixk JAK2V617F cratycom
Nali€HTIB Ta 1X KAIHIYHUMM i J1abopaTOpHO-TeMaTo-
JIOTIYHUMU TTOKa3HUKaMu. 3o0kpema, v JAK2V617F-mo-
3uTuBHMUX XBopux Ha ET BuzHauanum Oinblly KidbKiCTb
€pUTPOLIMTIB, BUIIMUN pPiBEHb KOHIEHTpALil JYyXKHOI
docdaTazu Ta MaCHUBHIIIY CIJEHOMErajilo, HiX Yy
JAK2V617F-HeratuBHMX NaLieHTiB[8, 9].

3Baxarouu Ha Te, 1110 B CTPYKTYpi YCKJIaaHEHb Ta Jie-
TajnbHOCTI XBopux Ha ET TpoM003u 3aiiMatoTh MPOBiTHY
noszutiito [10, 11], ocobnuBy yBary 3BepTatoTh Ha BHECOK
JAK2V617F myrtauii y 36iablIeHHS MMOBIPHOCTI 1X pO3-
BUTKY. 30Kkpema, A. Carobbio Ta crtiBaBTOpamMy BU3HauUe-
Ho, mo npu ET JAK2V617F-no3utuBHUi MyTalliiHWit
CTaTyc MiNABUINYBaB piBeHb PM3UKY BUHUKHEHHS ap-
TepiaIbHUX TPOMOO3iB y Oinble HixX 2,5 pa3u [12].

IIpoTe pe3ynbraTi HOCHiIKEeHb 3 BUBHAYEHHS 3B’ SI3KY
MiX MyTaliiiHuM ctatycoM reHa JAK2 abo HaBaHTaXeH-
HSM MyTalLifiHOIO ajieilo Ta KiaiHiuHOW KapTuHOo ET,
3aIMIIAIOTHCS CYIIePEeUWINBUMM.

OTxe, METOI0 HAIlIOro AOCTiAXKEeHHS OyJI0 ITpoaHali3y-
BaTU OCOOJIMBOCTI B3a€EMO3B’SI3KY MiX HasIBHICTIO MY-
tawii V617F rena JAK2 ta Ki1iHiYHOIO KApTUHOIO, PU3M-
KOM BUHMKHEHHSI TPOMOO3iB Yy MAalLi€HTIB 3i CIOHTaH-
HOIO i palialiiiHO-acoLiiOBaHOIO eCeHIIiaIbHOI0 TPOM-
douuTeMi€r0.

MATEPIAJIN TA METO/IHU

IIpoaHanizoBaHo KJIiHiYHi, JJaOOpaTOPHO-TEMaTOJIO-
riyHi Ta MOJIEKYISIPHO-TE€HETUYHi XapaKTepPUCTUKU XBO-
pux Ha ET. JIna 3anmobiraHHs ymnepeakeHOCTi IIO0I0
BiZOOpY KIIIHIYHMX BMIAAKIB IJISI aHali3y, MaLi€HTIB 3

phosphorylation of the JAK2 protein, which in turn
ensures the activation of the downstream signaling
cascade pathway: PI3K/Akt, RAS/ERK and
STATS. These signaling pathways regulate cell pro-
liferation, differentiation and apoptosis [4].

The JAK2 kinase autophosphorylation followed
by the activation of cascade JAK2/STATS,
PI3K/Akt, Ras/ERK without previous interactions
of its cellular receptors ligands, occurs upon avai-
lability of the V617F mutation. Therefore, the pre-
sence of the mutant protein JAK2 ensures the pass-
ing phases of the cell cycle and the cell differentia-
tion, regardless of exposure to cytokine [5]. The
antiapoptotic effect of the JAK2V617F mutation is
mediated through overexpression of BCLx [6] and
reduction of the receptor-mediated apoptosis [7].

The leading role of JAK2V617F mutations in the
pathogenesis of the clonal myeloproliferation,
according to some authors, is reflected in the clini-
cal picture and the course of ET. As a result, a cor-
relation between the JAK2V617F status of patients
and their clinical/hematological laboratory para-
meters is determined. To illustrate, JAK2V617F-
positive patients with ET, exhibit higher quantities
of red blood cells, higher concentration of alkaline
phosphatase and massive splenomegaly, when
compared to JAK2V617F-negative patients [8, 9].

Given the fact that thromboses occupy a leading
position in the structure of complications and mor-
tality of ET patients [10, 11], special attention is paid
to the contribution of the JAK2V617F mutation in
increasing of their likelihood. In particular, A.
Carobbio et al. determined that the JAK2V617F-
positive mutation status increased the risk of arterial
thrombosis more than 2.5-fold in ET patients [12].

However, the results of studies, which deter-
mined the relationship between either the mutation
status of the JAK2 gene or the load of mutation alle-
les and characteristic of ET, remain controversial.

So the purpose of our study was to analyze the
specific features of the relationship between the
presence of the JAK2 V617F mutation and both
clinical presentation risks of thrombosis in
patients with spontaneous and radiation-associ-
ated ET.

MATERIALS AND METHODS

Clinical, laboratory-hematological and molecular-
genetic characteristics of ET patients were ana-
lyzed. To prevent bias on the selection of clinical
cases for analysis, ET patients were included in the
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ET Bxitoyanu B AOCTiAXKEHHS 3a rOCHiTaJIbHO-OPiEHTO-
BaHMM npuHUUNoM. OTXe, B aHaJli3 BKJIOUYEHI XBOpi Ha
ET, gki nikyBanucss abo OyJu KOHCylAbTOBaHi B lep-
KaBHiM ycTtaHoBi “HallioHanbHUII HayKOBMUN LIEHTP
panianiitHoi MmenuuHu HalioHanbHOT akameMii Meauy-
HUX HayK YkpaiHu” B 1987—2015 pp. Marepian gis
JOCHiAXKEeHHS OTPMMAaHO LISIXOM HPOCIIEKTUBHOTO 00C-
TeXXEHHsI, a TaKOX IMOIIYKY PETPOCHEKTUBHMUX NaHUX i
OioylorivHMX 3pas3KiB MAalli€EHTIB, SKUM BepU(diKOBAHO
ET. Yci xBopi Ha ET niepeBipeHi Ha BiAMOBiAHICTh 1X Jiar-
HO3y mo mepernsgHyTux y 2008 p. BOO3 xpurepiis
MienoigHux Heorutazm Ta IJ1 [13].

Ipyma xBopux Ha paniauiiHo-acouiiioBany ET npenc-
taByieHa 10 ocobamu (5 mailieHTiB — yyacHuku JIHA Ha
YAECy 1986-1991 pp., 5 mani€eHTiB — NOCTiiTHO IMPOXKU-
BalOThb Ha PafiOaKTUMBHO 3a0pYOHEHUX TEPUTOPIsX YK-
painm), a koropta crnoHtaHHoi ET — 111 ocobamu, siKi
3a3HaJIA OMPOMiHEHHS BUKIIIOYHO B MEXax MPUPOTHOTO
panianifiHoro ¢doHy. Bik mawi€eHTiB i3 paaiauiliHoO-
acollifioBaHolo Ta crioHtaHHolo ET xonuBaBes Bin 32 1o
77 pokiB Ta Big 28 mo 88 pokiB BimmoBigHO, a ioro ce-
penHe 3HaYeHHs aopiBHIOBamo (59,0 = 12,5) i (53,3 =
15,0) pokam BignosigHo (p = 0,614). TpuBanicTb 3aXBO-
pIOBaHHS Ha MOMEHT BKJIIOUEHHS B 00CTEXKEHHST XBOPUX
Ha pafialifiHo-acollilioBaHy i cmoHTaHHY ET BapitoBasia
Big 0,5 mo 5,8 poky Tta Big Micsaug go 10,0 poxiB
BignmoBimHO. MeniaHa KIIIHIYHOTO CIIOCTEpEXXEHHsI 3a
XBOPUMMM Ha paniauiliHo-acouiiioBaHy ET mopiBHIoBana
2,6 poky (25- Ta 75-nipouieHTruIb ctaHoBUB 0,7 Ta 5,8 po-
Ky, BIAIIOBIAHO), a 3a MalliEHTaMM 3i CIIOHTAHHOIO TMaTo-
Jioriero — 2,4 poky (25- Ta 75-nipoueHTIb cKianas 1,0
Ta 3,2 pOKYy, BiIMOBIiIHO).

Kniniuni mani Ta pe3yiabTaTu J1abopaTOpHMX 0OCTe-
JKEeHb 0Ci0, sIKi BKIIOUEHi B AOCTIAKEHHS, OTPMMAHO ITi/1
yac 300py aHaMHe3y Mali€eHTIB Ta 00pOoOKHU 1X MEAUYHOI
JOKyMeHTallii. 3BepTaju yBary Ha HasiBHiCTb B aHaMHe31
XBOPUX TPOMOO3iB, 1110 MiATBEPAXKXYBAJIOCH BiIMOBIIHUM
3aMycoM y MEAWYHiiA JoKyMmeHTallii. BpaxoByBajoch B
SIKOMY caMe pycili, — apTepiaJi,HOMY Y1 BEHO3HOMY, BU-
HUK CyOMHHMI emizon. Takox (ikcyBalu HasiBHICTb Y
MaIli€eHTiB B aHaMHe3i TreMopariyHuX YCKJIaaHEHb,
CcoJlifHUX MyxJMH Ta TpaHcdopmalio ET B moct-ET
Miesnodiopos (moct-ET M D).

BusHavanu mepion yacy MiX MEpBUHHUM OIJISIIOM
nallieHTa reMaToJoroMm, i3 Bepudikailieto giarnosy ET,
Ta OCTaHHIM HOro oocTexXeHHsIM, PiKCylouun 3arajibHy
TPUBAJICTh KJIIHIYHOIO CIlOCTepekeHHs. TakoxX po3-
paxoByBaJiu TPUBAJICTb OE3TPOMOOTUYHOI BUKMBA-
HocTi xBopux Ha ET, 3a Ky BBaxxayin yac Bill MOMEHTY
Bepugikalii giarHO3y A0 BUHUKHEHHSI CYAWHHOTO
emnizony.

(1) 402

study according to the hospital-oriented principle.
Therefore, for this analysis we included ET patients
who have been treated or consulted at the State
Institution “National Research Center for Radia-
tion Medicine of the National Academy of Medical
Sciences of Ukraine” between 1987—2015. The
material for the study was obtained by prospective
examination and retrospective search of data and
biological samples of patients who have been diag-
nosed with ET. The ET diagnosis of all patients was
tested for compliance with myeloid neoplasms and
AL criteria revised in 2008 by the WHO [13].

The group of patients with radiation-associated
ET was represented by 10 individuals (5 patients
were liquidators at Chernobyl between 1986-1991,
5 patients permanently living in radiation-contam-
inated areas of Ukraine) and the cohort of sponta-
neous ET — 111 persons who were exposed to nat-
ural background radiation. The age of patients with
radiation-associated and spontaneous ET ranged
from 32 to 77 and from 28 to 88 respectively, and its
average value equal to 59.0 £ 12.5 and 53.3 £ 15.0
accordingly (p = 0.614). The disease duration at
the time of inclusion in the examination of patients
with radiation-associated and spontaneous ET var-
ied from 0.5 to 5.8 years and from 1 month to 10.0
years respectively. The median of the clinical obser-
vation of the radiation-associated ET patients
equaled 2.6 years (25" and 75™ percentile was 0.7
and 5.8 years respectively) and the patients with
spontaneous pathology — 2.4 years (25" and 75"
percentile was 1.0 and 3.2 years respectively).

The clinical data and the laboratory examina-
tions of individuals, who were included in the
study, were received during medical history intake
and processing of patient medical records.
Increased attention was paid to patients with a his-
tory of thrombosis verified by the respective clini-
cal record with taking into account if the arterial or
venous vascular episode occurred. Also, history of
bleeding complications, solid tumors and transfor-
mation ET in post ET MF was emphasized and
recorded.

We determined the period of time between a
patient’s initial ET diagnosis and his last exami-
nation, recording the total time of the clinical
observation. We also counted the duration of sur-
vival for patients without thrombotic complica-
tion, which took into consideration the time from
initial diagnosis to the manifestation of a vascular
episode.
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ITig yac onuTyBaHHS A00 OOPOOKU MEIUYHOI TOKYMEH-
tawii nauieHTiB 3 ET 3BepTaiu yBary Ha HasIBHiCTb Y HUX
CKapru Ha epuTpoMeIarito, Oiib y KicTKax, MiTJIUBICTb,
BTpaTy Barv, akBareHHWi CBepOiXK IIKipy, IMiABUILIEHHS
TeMmIiepatypu 1o cyogeopuabHux nugp. Cepen nmokas-
HUKiIB 00’€KTMBHOIO OOCTEXXEHHSI XBOPUX BpPaxOBYBaJll
HAsIBHICTb Y HUX 30UIbILIEHHS PO3Mipy Celle3iHKU Ta/abo
Me4yiHKu, 110 0yJ10 BU3HAYEHO IIij Yac majbIaliii abo 3a
Joromororo Y3/ opraHiB uepeBHOI MTOPOKHUHM.

ITpoBeneHo aHami3 KIiHIKO-reMaTOJOTiYHUX JaHUX,
30KpeMa IIMTOMOP(OIOTIYHOIO ITOCIIIKEHHS IepH-
(epiitHOT KpOBi 3 MiIpaxXyHKOM JIeiKOrpaMu.

Ha etani niarnoctrku ET, y maliieHTiB oLliHIOBaBCsI CTaH
KicTkoBOro Mmo3ky (KM), 1110 BU3Ha4Ya/IM B TiCTOJOTiYHUX
npernaparax TpernaHoOiONTaTiB, OTPUMaHUX METOAOM
3aJIHBOI TPEMaHOOIONCiT 3MyXBUHHOI KiCTKU. ¥ KiCTKOBii
TKaHWHI aKIIEHTYBaJId YBary Ha CITiBBiTHOILIEHHi T€MOITO-
€TUYHOro Ta KUPOBOTro KOMIIOHeHTy KM, HasgBHOCTI
creundigHnx 3MiH (KITiTHHHICTE KM, HasIBHICTB TimepIr-
JIa3ii epuUTPOITHOTO, MIE€JIOIAHOTO Ta MerakapiolyuTapHO-
ro (MI'KLI) mapocTkiB, MOPMOJOTiYHUX XapaKTEPUCTHU-
kax MI'KII, nmpouecu BU3piBaHHS KJIITHUH Mi€JI0ITIHOIO
napocTtka (JiBuiA 3cyB abo IiepeBakaHHSI MOJIOAUX
¢opM), TIPUCYTHOCTI PETUKYJIiHOBOTO a00 KOJIare HOBOTO
(hibpo3y Ta MIKpOLIMPKYISATOPHUX TTOPYIIEHbD.

Takoxx mpoaHaiizoBaHO pe3yJIbTaTh MOJIEKYJISIPHO-Te-
HETUYHOTO CKPMHIHIY Ha HasBHicTb JAK2V617F my-
Tallii y XBOpMX Ha CIIOHTaHHY Ta pafdialliliHO-acollilioBa-
ny ET.

CepeaHi BeIMUYMHU B TaOAULSIX Ta TEKCTi HaBEACHi y
Burisami M + m. 3a yMOBUM HEBIAITOBIZHOCTI YMCIIOBOTO
psiy 3HaueHb MapaMeTpUUYHUX TOKa3HUKIB [lyacoHiB-
CbKOMY PO3MOJIJIEHHIO, IOr0 OXapaKTepu3yBaJIM Melia-
HOIO 3 BiAINoBigHUM 25- Ta 75-nipoueHTusieM. ITapameT-
PUYHI TTOKAa3HUKU MOPiBHIOBAIN 3a JOIOMOTO /-TECTY
(CrplogeHTa) y ABOOIUHOMY BapiaHTi, a HeIapaMeT-
puyHi — ToyHoro Tecty Dimepa y ABOOIYHOMY BapiaHTi.
CtyniHb B3a€EMO3B’S3KY MiX KaTeropialbHUMHU MOKa3-
HUKaMW BUpPaXajau y BUTISAI BiTHOCHOTO pu3nky (BP)
i3 BigmoBigHuM 95 % noBipuuM iHTepBaiom (JI).
B3aeM03B’130K MixX KiJIbKICHUMU TTOKa3HUKAMUW BU3HA-
YyaBcs 3a JOIIOMOIOI0 MHOXWHHOIO JIiHIMHOTO per-
peciifHOTO aHaJji3y 3 pO3paxXyHKOM Koe(illieHTy e-
tepMiHaLii Ta F-kpurepiro Piiepa.

CyKyIHYy TpUBaJicTb 0€3TPOMOOTUUYHOTO Mepediry
3aXBOPIOBAaHHsS OIIiHIOBaAM 3a MeTomoM KarmmaHa-
Meiiepa 3 BUKOPUCTAHHSIM JIOTPAHTOBOIO KPUTEPIIO.
s OL[iHKM TPpUBAJIOCTI 0e3TPOMOOTUUHOIO ITiepediry
3aXBOPIOBaHHS (0€3TPOMOOTUYHOI BUKMBAHOCTI) BUKO-
PUCTOBYBAJIM YaCOBU iHTEepBaJ MiK 1aTol0 Bepuikalii
JliarHO3y Ta JAaTO0 PO3BUTKY CYAMHHOTO €Mi304y ado oc-

While surveying ET patients and processing
their medical records, special attention was paid
to complaints of erythromelalgia, bone pain,
sweating, weight loss, aquagenic itching, sub-
febrile fever. While conducting physical patient
examinations through use of palpation and diag-
nostic ultrasound, we noticed and recorded irreg-
ularities, such as increased sizes of the spleen
and/or liver.

The analysis of clinical and hematological data
includes cytomorphological study of peripheral
blood with counting of leukogram.

During ET diagnosis, histological samples of
trepanobioptats, obtained by the posterior
trephinebiopsy of Ilium, were used to determine
the state of a patients’” bone marrow (BM).
Looking at the BM, we focused on the relationship
of hematopoietic and fatty components, presence
of specific changes (cellularity of BM, the pres-
ence of hyperplasia of erythroid, myeloid and
megakaryocytic (MGKC) lineage), morphological
characteristics of MGKC, processes of maturation
of cells myeloid lineage (left shift or the predomi-
nance of young forms), presence of reticulin or
collagen fibrosis and microcirculation disorders.

Also, the results of molecular-genetic screenings
for the presence of the JAK2V617F mutation in
patients with spontaneous and radiation-associat-
ed ET were analyzed.

The average values in the tables and text below
are presented as M = m. In case of inconsistencies
for numerical values of parametric indicators to
the Poisson distribution, these were characterized
by the median with the 25" and 75™ percentile.
Parametric indicators were compared using a 7-test
(Student) in a bidirectional version, while non-
parametric used a bidirectional Fisher’s exact test.
The degree of the relationship between categorical
indicators is expressed as relative risk (RR) with a
corresponding 95% confidence interval (CI). The
relationship between quantitative indicators was
determined using multiple linear regression analy-
sis with the calculation of the coefficient of deter-
mination and F-Fisher criterion.

The aggregate duration of the disease without
thrombosis was estimated by the Kaplan-Meier
method using the Logrank test. To assess the dura-
tion of the disease without thrombosis (survival
without thrombosis) we used a time interval
between the date of diagnosis and either the date of
the initial vascular episode or last contact of a doc-
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TaHHBOTO KOHTAKTy 3 Tali€HTOM. I3 MeTOl OLIiHKHU
(yHKIIii MUTTEBOrO PU3MKY peaizalii TPOMOOTUUYHUX
YCKJIaJIJHeHb MPOTSIrOM II€BHOIO iHTepBaly 4yacy (mepio
KJIIHIYHOTO CIOCTEPEXKEHHsI) 3a HOCIliCTBA MOJIEKYJISIP-
HO-TEHETUYHMX MPEIUKTOPIB BUHUKHEHHSI CYIWHHUX
eMni3olliB BUKOPUCTAHO perpeciiiHy moaeiab Kokca. k-
1110 B KOTOPTi XBOPUX, SIKA JOCHiIXKYETHCSI, PO3ITOBCIO/I -
JKEHIiCTh TpoM003iB MeHie 50 % BUITaaKiB, BUBHAYCHHS
MelliaHU TPUBaAJIOCTi 6e3TpoMOoTHYHOTrO Iepediry ET He
€ KOpeKTHuUM. ToMy MM po3paxOByBaIl BilCOTOK BH-
najgkKiB BUHMKHEHHSI CYIMHHUX €Mi304iB IPOTSTOM O/I-
HOTO POKY — CYKYIIHY CEpeIHIO IIIOPiuHYy 4YacToTy, 110
BU3HA4YeHa SIK BiIHOLIEGHHS BilcOTKa 0cCi0, B SIKMX BU-
HUKJIM TpoMOO3U, OO CEpeaHbOro 3HAYEHHS Yacy
KJIiHiYHOTO crioctepexeHHs. [TopiBHSIHHSI TMOKa3HUKIB
CYKYITHOI CepeIHbOl IIOPIiYHOI YacTOTU TpPOMOO3iB B
pi3HMX Tpynax MPOBEIeHO 3a JOITOMOTOIO JJOTPAHTOBOTO
kputepito [14]. JIuckpuMiHaLiiHUIA aHaTi3 i3 3acTOCY-
BaHHAM ROC-KpuBUX BHUKOPUCTAHO JISI BU3HAYCHHS
3arajJibHOTO PiBHS MPaKTUYHOI e(DeKTUBHOCTI Ta MiATBe-
PIKEHHST CTaTUCTUYHOI 3HAYYIOCTI AJIs1 MTPOTHO3YBaH-
HSI BUHMKHEHHSI TpOMOO3iB MOJICKY/ISIPHO-TEeHETUIHMX
¢axTopiB iX pO3BUTKY. 3arajbHa e(PEeKTUBHICTH OLiHIO-
Bajacs 3a JOoMoMoroo aHaii3y mioili mig ROC-kpuBoio
(TITIK). Ilmoma mim ROC-kpuBoio, sika JOpiBHIOBaJIa
0,5—0,6, BinmoBinana He3amoBiNbHi Mozaeni, 0,6—0,7 —
cepeniii, 0,7—0,8 — go6piit, 0,8—0,9 — ayke noOpiii, a
0,9—1,0 — BinminHi#. s oLiHKM HamiiHOCTI MapKepiB
IJIsT  TIPOTHO3YBaHHSI BUHMKHEHHS TPOMOOTUYHMX
eMi30/1iB BUBHAYEHO Ta MpOoaHali30BaHO oIlepaliiiHi xa-
paKTepUCTUKUA, a caMe YYTIUBICTh, CHeUM@iuHICTb,
NPEeIUKTUBHY LIiHHICTb IIO3UTMBHOTO pe3yJbTaTy
(ITIITP), mpeAMKTUBHY LIiIHHICTh HETATUBHOTO PE3YJib-
tary (ITLIHP). TeepakeHHs1 MpO HAsIBHICTh iCTOTHUX
pO30iXKHOCTE!l MpUITyCKAJIM 3a BipOrigHOCTI IOMMIKU
menuie 0,05. Hudposi gaHi aHanizyBaiu 3a JOIIOMOI0OI0
nporpamHoro 3abe3rnedyeHHs1 makeTy Statistica 10,0
(StatSoft, CIIIA) ta MedCalc 12.5.0.0 (MedCalc
Software bvba, benbris).

PE3VJIBTATU TA IX OBTOBOPEHH4

Y XBOpUX Ha CIIOHTAHHY Ta palialilfHO-acolliiloBaHy
ET remopariuHi yckJiagHeHHsI crioctepiraauch y 6,0
% (y 7 ocio) TaB 0 % (y 0 ocib) eni3ofiB BinnmoBigHO,
a moct-ET M® Bunuk B 1,8 % (y 2 oci6) ta B 0 % (y
0 oci0) BumankiB BinnmoBigHo. OmHe i Oibiie TPOMOO-
TUYHE ycKiagHeHHs Bu3HadeHo y 18,0 % (y 20 ocid)
xBopux Ha ET, gaxi He 3a3Hanu BIUIMBY aBapiiiHOTro
paniauifiHoro onpomiHeHHs, Ta B 20,0 % (y 2 oci0)
nauieHTiB, SKi MOCTpaxKJalu BHACIiITOK aBapili Ha
YAEC.
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tor with the patient. The Cox regression analysis
was used to assess the risk of occurrence of throm-
botic complications during a certain time interval
(the period of clinical observation) for carriage of
molecular-genetic predictors of vascular episodes.
If in a cohort of patients the prevalence of throm-
bosis was less than 50% of all cases, it is not correct
to determine the median duration of ET without
thrombotic complication. Therefore, we calculat-
ed the percentage of cases of cardiovascular
episodes in one year — the average annual total
rate, which is defined as the ratio of the percentage
of persons which have thrombosis to the mean
time of clinical observation. A comparison
between the indicators of the average annual fre-
quency of thrombosis in different groups was per-
formed using the Log-rank test [14]. Discriminant
analysis using ROC-curves was used to determine
the total level of practical efficiency and verifica-
tion of statistical significance of molecular-genet-
ic parameters for thrombotic prediction. The over-
all 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 with the requirements of evi-
dence-based medicine, to assess the reliability of
markers for predicting occurrence of thrombotic
episodes, operating characteristics were identified
and analyzed, such as sensitivity, specificity, pre-
dictive value of a positive result (PVPR) predictive
value of a negative result (PVNR). The presence of
significant differences is assumed by the error
probability less than 0.05. Statistical analysis of the
results was performed on a PC. Numerical data
was analyzed using the Statistica 10.0 (StatSoft,
USA) and MedCalc 12.5.0.0 (MedCalc Software
bvba, Belgium).

RESULTS AND DISCUSSION

In patients with spontaneous and radiation-associ-
ated ET hemorrhagic complications were observed
in 6.0 % (7 people) and 0 % (0 of persons) episodes
respectively, and post ET MF emerged in 1.8 % (2
persons) 0 % (0 people in) cases respectively. One
or more of the thrombotic complications were
identified in 18.0 % (20 people) ET patients who
are not exposed to radiation emergency, and 20.0
% (2 people) of patients who suffered from the
Chernobyl accident.
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IIpu ET po3noBCIOIKeHICTh TPOMOO3iB y Malli€HTIB,
dKi TOCTpaXkaaiu Bil 10HI3yH4Ol pafiallii BHACIiTOK
aBapii Ha YAEC, ta y XxBopux, po3BUTKY Mi€JIoTIpoide-
PaTUBHOIO HEOIUIACTUYHOIO IPOLIECY SIKUX HE Iepery-
BaB BIUIMB aBapiiiHOTO pafiallifHOro ompoMiHEHHS, OJl-
HakoBa (2 3 10 mpotu 20 i3 111; p = 1,000).

ITauieHnTH 3 TpOMOO3amu Oyiau cTpaTUdiKOBaHi BiaMO-
BiIHO 10 TUIY CYIUHHOTO pycJia, B SKOMY BOHU BUHUK-
JIM. Y XBOpUX Ha CIIOHTAHHY Ta pajialliifHo-acolliiioBa-
ny ET aprepianbHi TpoM603u crioctepiranucek y 8,1 %
(y 9 oci6) i B 10,0 % (B 1 ocobu) BUITaaKiB BiAIOBITHO,
a BEHO3Hi TPOMOOTHYHI CyIMHHI YCKJIamHeHHI — Yy 9,9 %
(B 11 oci6) Tay 10,0 % (B 1 ocobu) emizoniB Bimmo-
BiZHO.

¥V xBopux Ha ET 06e3 pagiauiiiHoro aHaMHe3y Ta y Ia-
LIEHTIB, sIKi MocTpaxaany BHacaigok aBapii Ha HAEC,
mytauis V617F rena JAK2 npencrasiena y 70,3 % (78
oci6) i 70,0 % (7 ocib) BUMAOKiB BiAITOBiTHO.

PosnoBcromaxeHicTh TPOMOO3iB Yy XBOPUX Ha CIIOHTAH-
Hy Ta pafiaiiliHo-acouiitoBany ET 3 HasgiBHiCTIO MyTallii
V617F rena JAK2 cranosuna 23,1 % (y 18 oci0) i 28,6 %
(y 2 0cib), BinmosimgHo, a 6e3 Hei — 6,1% (y 2 oci6) Ta 0%
(0 ocib), BimmosimHo. IlinTBepmKeHO, IO Y XBOPUX Ha
cnniontanHy ET 3 HasiBHicTio JAK2V617F myTtauii Tpom-
6031 3ycTpivanuch 4acriire, HiX y JAK2V617F-Hera-
TUBHUX nauieHTiB (18 i3 78 mpotu 2 i3 33; p = 0,033), a
i HociiicTBO 30inburyBano BP tpom06o3iB y 1,5 pa3u
95 % A1 = 1,3-1,8). HaroMicTb pO3IMOBCIOIKEHICTh
TpoMOO3iB Yy XBOpUX Ha pafdialiiiHo-acolifioBany ET i3
JAK2V617F-nnosutuBuum T1a JAK2V617F-HeraTuBHUM
MYTalLliiHAM CTaTycOM He BimpisHsuiach (2 i3 7 mpotu 0
i3 3; p = 1,000).

Crpartudikaiiis xBopux Ha crioHtaHHy ET i3 cymuHHu-
MU YCKJIATHEHHSIMHU BiIIIOBITHO IO pycia, B SKOMY BOHU
BUHUKJM, AO3BOJMIA BUSIBUTU, 11O Y MNaALI€EHTIB i3
JAK2V617F-1103UTUBHUM  MYTalliiHUM  CTaTyCOM,
ropiBHsIHO 3 JAK2V617F-HeraTuBHUMM 0CO0aMHM, CIOC-
Tepirajaoch IpeBaIOBaHHS PO3MOBCIOIKEHOCTI BEHO3HMX
TpoM0603iB (11 i3 78 mpotm 0 i3 33; p =0,031). Takox BU3-
HadeHo, 110 y nauieHTiB 3 ET 0e3 pamiauiiiHoro aHamHe-
3y UMOBIpHICTh BUHUKHEHHS TPOMOO3iB Y BEHO3HOMY CY-
JUHHOMY pycIli 3a HasiBHOCTI Mytauii V617F rena JAK2
3poctae B 1,5 paza (BP = 1,5; 95 % A1 = 1,3-1,7). Icny-
BaHHS BHecKy HociiictBa JAK2V617F mytauii B 3MiHy
3yCTPIiYaJIbHOCTI BEHO3HUX TPOMOO3iB HE MiATBEPIKEHO
JIJIsS1 XBOpUMX Ha pafialiitHo-acouiioBany ET (1 i3 7 npotu
0 i3 3; p = 1,000). Pi3Huili B pO3MOBCIOMXKEHOCTI ap-
TepiaJIbHUX BacKyJISIpHUX nofniii Mixk JAK2V617F-no3u-
tuBHUMHU Ta JAK2V617F-HeratuBHuMu xsopumu Ha ET
KOHTpOJIbHOI (7 i3 78 mpoTu 2 i3 33; p = 0,722) i OCHOBHOI
(1137 mpotu 0 i3 3; p = 1,000) rpynu He CITOCTEPIranoCh.

The prevalence of thrombosis in patients, who
were affected by radiation due to the accident, and
in those patients with myeloproliferative neoplas-
tic development process of which was not preced-
ed by the impact of radiation emergency, is the
same (2 of 10 vs. 20 of 111; p = 1.000).

Patients with thrombosis were stratified accord-
ing to the type of vascular channel in which they
arise. In patients with spontaneous and radiation-
associated ET, arterial thrombosis were observed in
8.1 % (9 people) and 10.0 % (1 person) cases,
respectively, and venous thrombotic vascular com-
plications — in 9.9 % (11 persons) and 10.0 % (1
people) episodes respectively.

In patients with ET but no radiation history and in
those who suffered from the Chernobyl accident the
V617F mutation of JAK2 gene represented 70.3 %
(n =78) and 70.0 % (n = 7) cases respectively.

The prevalence of thrombosis in patients with both
spontaneous and radiation associated ET as well as
the presence of the JAK2V617F mutation was 23.1 %
(18 persons) and 28.6 % (2 people), respectively, and
those without it was 6.1 % (2 persons) 0 % (0 people)
respectively. It is confirmed that in JAK2V617F-pos-
itive patients with spontaneous ET, thrombosis
occurred more often, than in JAK2V617F-negative
patients (18 of 78 vs. 2 of 33, p =0.033), and its car-
riage increased RR of thrombosis by 1.5 times (95 %
CI = 1.3-1.8). Instead, the prevalence of thrombosis
in JAK2V617F-positive and JAK2V617F-negative
patients with radiation-associated ET did not differ
(2 of 7 vs. 0 of 3; p = 1.000).

The stratification of patients with spontaneous ET
and vascular complications according to their
bloodstream, revealed that in patients with the
JAK2V617F-positive mutation status, compared
with JAK2V617F-negative individuals, there was
observed a prevalence of venous thrombosis (11 of 78
vs. 0 of 33; p = 0.031). Also, there was determined
that in ET patients without radiation history, the
presence of the JAK2V617F mutation increased the
likelihood of venous thrombosis by 1.5 times (RR =
1.5; 95 % CI = 1.3-1.7). The existence of the contri-
bution of the JAK2V617F mutation carriage in the
occurrence of venous thrombosis is not confirmed
for patients with radiation-associated ET (1 of 7 vs.
0 of 3; p = 1.000). The differences in the prevalence
of arterial vascular events between JAK2V617F-pos-
itive and JAK2V617F-negative patients with ET of
the control (7 of 78 vs. 2 of 33; p = 0.722) and main
(1 of 7 vs. 0 of 3; p = 1.000) group was not observed.
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IpoBeneHnii CTAaTUCTUYHMI aHali3 BU3HAUYMB BUK-
JII0YHO BHECOK JAK2 V617F-1103UTUBHOIO MYTaLiitHOTO
CTaTyCy XBOPUX Y PO3IOBCIOAXKEHICTh TpoM0O03iB nipu ET.
IIpote, He nipoaHanizoBaHo poib JAK2 V617F myrarii y
3MiHi TPUBAJIOCTi Yacy 0e3TpOMOOTUYHOTO Tepeodiry 3ax-
BOpIOBaHHS 3a MeTogoM KarmnaHa-Meiiepa. 3Baxaiouu
Ha Te, 1110 YacToTa TpoM003iB y rpyti xBopux Ha ET Oyna
MeHIa, HiX 50 % BuUNankiB, BU3HAYEHHS MeIiaHU TPU-
BaJIOCTI 06€3TPOMOOTMYHOTO TEpediry HeoITaCTUYHOTO
MpoLecy He € KOPEeKTHMM, TOMY HaMH pPO3paXOBaHO
BiACOTOK BUHUKHEHHSI CYyIUHHUX eMi30/4iB MPOTSTOM O/I-
HOTO POKY — CYKYITHY CEPEIHIO IIOPIYHY YacTOTY.

BusnaueHo, mo y xsopux Ha ET 3 pagianiiitnum aHaM-
He30M i 6e3 pagialiiiHOro aHaMHe3y CYKyITHUI cepeaHiit
LIOPIYHUI BiICOTOK 0Ci0, Y IKUX BUHUKAIOTh TPOMOO3H,
nopiBHIoBaB 7,7 % Ta 7,5 % BUNAnKiB, BiIIOBIIHO.
[Micna posnoxainy nauieHTis Ha JAK2V617F-1103UTUBHUX
i JAK2V617F-HeraTuBHKUX, BUSIBJIEHO OLIbIIY CEPEMHIO
pidyHY YacTOTY PO3BUTKY CYIMHHUX YCKJIamHEHb (TaOJI.
1) Ta HUXKYKH piBeHb 0€3TPOMOOTUYHOI BUXKMBAHOCTI Y
xBopux Ha cioHTaHHy ET (puc. 1) 3 HasgBHiCcTIO MyTallii
reHa JAK2 nopiBHSIHO 3 oco0aMu, B SIKMX BOHA BiICYTHS
(p=0,011).

Ha puc. 1 npeacrasneHi kpusi Kamnan-Meliepa, 1110
JeMOHCTPYIOTb CYKYITHUI piBeHb OE3TPOMOOTUYHOI BU-
JKMBAHOCTI TPOTIrOM Ilepiony KJIIHIYHOIO CHOCTepe-
keHHs1 y JAK2V617F-no3utusuux ta JAK2V617F-Hera-
TUBHUX IMalli€eHTIB 3i crioHTaHHOoIO ET.

Takox y HOochigXeHHi MiATBEpAXEeHO, 110 SK 3a
paniauiifHo-acouiiioBaHoi, Tak i cnoHTaHHoi ET ypaxy-
BaHHs1 JAK2V617F wmyrtauiiiHoro crartycy XBOPHUX €
e(eKTUBHUM iHCTPYMEHTOM IJIsI OLIHKKU WMOBIpHOCTI
TpoM003iB (Tab. 2).

Hasnicts JAK2V617F mytauii B nmali€HTIB 3i CITOH-
TaHHOIO Ta paniauiliHo-acouiiioBaHow ET xapakrtepu-

Taoauusa 1

Only the contribution of the JAK2 V617F-posi-
tive mutation status in the prevalence of thrombo-
sis in ET patients was revealed. However, the role
of JAK2V617F mutation in the change of disease
duration time without thrombosis by the method
of Kaplan-Meier was not analyzed. Given the fact
that the incidence of thrombosis in patients with
ET was <50 % of cases, it is not correct to deter-
mine the median duration the ET without throm-
botic complication. Therefore, we calculated the
percentage of cases of cardiovascular episodes in
one year — the average annual total rate.

It was determined that in ET patients with radia-
tion and without radiation history, the cumulative
average annual percentage of persons having throm-
bosis, equaled to 7.7% and 7.5% of cases respective-
ly. After the separation of patients into JAK2V617F-
positive and JAK2V617F-negative groups, a greater
average annual incidence of vascular complications
was found (Table 1); and the lower survival without
thrombosis in the patients with spontaneous ET
(Fig. 1) with the presence of the JAK2 mutation in
comparison of persons without of it (p = 0.011).

Fig. 1 shows the Kaplan-Meier curves, which
demonstrated the total level of the survival without
thrombosis during the period of clinical observa-
tion in JAK2V617F-positive and JAK2V617F-neg-
ative patients with spontaneous ET.

Also, the study confirmed, that taking into
account the JAK2V617F mutation status of
patients is an effective tool for assessing the likeli-
hood of thrombosis in radiation-associated and
spontaneous ET (Table 2).

The presence of the JAK2V617F mutation in
patients with spontaneous and radiation-associated

CyKynHa wopiyHa yacToTa po3BUTKY TPOM603iB y xBopux Ha ET i3 HasBHicTIo Ta BigcyTHicTI0O JAK2V617F myTauyii

Table 1

The total annual incidence of thrombosis in ET patients with presence and absence of the JAK2V617F mutation

JAKV617F-no3uTuBHI XBOPi 3 HasiBHiCTIO TPOMOO3iB
JAKV617F-positive patients with thrombosis

JAKV617F-HeraTuBHi XBOpi 3 HasBHICTIO TPOMOO3iB
JAKV617F-negative patients with thrombosis

Fpyna xBopux Ha ET
CepepHiii TepMiH cnocTepeXeHHs,
poku (25- Ta 75-NpoLEHTUIIb)

Group of ET patients

The mean time of clinical observation % patients to year

(25t and 75t percentile)

% nauieHTiB Ha pik

CepepHiii TepMiH cnocTepeXeHHs,
poku (25- Ta 75-NpoLeHTWIb)
The mean time of clinical observation % patients to year
(25t and 75t percentile)

% nawuieHTiB Ha pik

13 papjauiiiHum aHamMHe30M 2,6 (1,1-5,1) 7,7% 2,60 (1,9-3,3) 0
With radiation anamnesis
be3 papjauiiiHoro aHamHesy 2,2 (0,4-6,0) 10,7% 2,65 (0,9-4,2) 2,3 0,011

Without radiation anamnesis

TpuMiTkn. * — pi3HNLIA MiX % CYKYMHOIO LLOPIYHOIO YACTOTM BUHWKHEHHS TPOMOO3iB Y XBOPWX HA pajiaLliiiHo-acoLiiioBaHy Ta CrioHTaHHy ET 3 HasiBHICTIO i BiacyTHiCTIO JAKAG17F myTauii.
Notes. * — the difference between the % of annual cumulative incidence of thrombosis in JAKA/617F-positive and JAKA/617F-negative patients with radiation-associated and spon-

taneous ET.
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KymynsatuBHa nponopLis 6e3TpoMGOTUYHOI BUXKUBaAHHOCTI (KpuBa KannaH-Menepa)
Cumulative proportion of survival time with no thrombosis by the Kaplan-Meier method
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PucyHoK 1. Kpuei cykynHoi 6e3tpom6oTuuHoi BuxkuBaHocti y JAK2V617F-no3utuBHux Ha JAK2V617F-
HeraTMBHMX XBOPMX Ha CNOHTaHHy ET

Figure 1. The aggregate survival without thrombosis in JAK2V617F-positive and JAK2V617F-negative
patients with spontaneous ET

3yeTbest HU3bKoI0 TTLITP mia BusHayeHHs pusuky po3-  ET characterized by 23.1 % and 28.6 % PVPR was
BUTKY TpoM06o03iB, mpote — 93,9 % ta 100 % IILIHP used to determine of the risk of thrombosis, howev-
BinmoBigHo. Ilroma min ROC-kpuBoto BukopuctanHsg  er — 93.9 % and 100 % PVNR respectively. The use
JAK2V617F myrauiiiHoro crarycy y xBopux Ha pamia-  of the JAK2V617F mutation status of patients with
LiliHo-acouiifoBaHy Ta cnoHTtaHHy ET m1sa mporHo3y- — spontaneous and radiation-associated ET, accord-
BaHHS TPOMOOTMYHMX TMOIiil BiamoBigzae mapkepy ce- ing to the ROC-curves, complies with the average
pPeIHBOI MOTYKHOCTI. power marker for the prediction of thrombosis.

Ta6nauusa 2
OnepauinHi xapakTepucTUKN e(heKTMBHOCTI Ta HAAIMHOCTI MOJIEKYNAPHO-TEHETUYHMX NOKA3HUKIB ANA NPOrHO3Y-
BaHHA PO3BMTKY TPOMO03iB Y XBOPMX Ha paAiaLinHo-acoLinoBaHy Ta CNOHTaHHY ET

Table 2
The operating efficiency and reliability characteristics of the of molecular-genetic parameters for prediction
of thrombosis in patients with radiation-associated and spontaneous ET

3Hauenns, (95% [l) / value, (95 % Cl)

Moka3Huk . X
Parameter JAK2V617F mytauia / JAK2V617F mutation
0e3 papiauiiiHoro aHamHe3sy / without radiation anamnesis i3 papiauiiiium anamHe3om / with radiation anamnesis
Mnouwa nig, ROC-kpuBotO 0,62 (0,52-0,71) 0,68 (0,33-0,92)
Area under ROC- curve
p 0,004 0,040
YyTamBicTb 90,0 (68,3-98,8) 100 (15,8-100)
Sensitivity
CneundiyHicTb 34,0 (24,5-44,7) 37,5 (8,5-75,5)
Specificity
nunp 23,1 (14,3-34,0) 28,6 (3,7-71,0)
PVPR
MNUHP 93,9 (79,8-99,3) 100 (29,2-100)
PVNR
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Y xBopux Ha cnnoHTaHHY ET yactora ckapru Ha OiJib
y KiCTKax Ta HMiTIMBIiCTh AopiBHIoBana 1,8 % (y 2 ocib)
ta 5,4 % (y 6 0ci®) BUITaKiB BiIMIOBIAHO, a B MALIIEHTIB
i3 pamiauiiiHo-acouiifoBaHolo naroJjoriero — 0 % (y 0
oci6) ta 10,0 % (B 1 ocobu) emi3oAiB BiAIOBiTHO.
Pi3zHul1li B pOo3MOBCIOAXKEHOCTI CKapru Ha OiJib Y KiCTKaXx
Ta MmTauBicTh MiX JAK2V617F-mmosutuBHUMU i
JAK2V617F-HeraTUBHUMU XBOPUMU Ha pamialliiiHO-
aconiifoBany (0 i3 7 mpotu 0 i3 3; p — HE pO3PaxXOBYETh-
caTalisd7nporu 0i33; p=1,000, BignoBigHO) i CITOH-
tanHy (2 i3 78 mpotm 0 i3 33; p = 1,000 Ta 5 i3 77 mipo-
™ 1 i3 33; p = 0,664, BinnosizHo) ET He BUsBIEHO.
Ckapra Ha epuUTpOMeJNairilo IMpU CHOHTAHHIU Ta
pagiauiitHo-acouiitoBaniiit ET 3ycTpivanacey 7,2 % (y
8 ocib) Tay 10,0 % (B 1 ocobu) BUIAAKiB BilIIOBIAHO, a
aKBareHHMWi CcBepOiX IIKipu BU3HayaBcsa y 3,6 % (4
oci6) Ta B 0 % (0 ocib) emizoxiB BigmosigHo. He Buss-
JICHO OIJIBIIIOI PO3ITOBCIOMIKEHOCTI CKapri Ha €pUTPO-
menanrio (7 i3 78 mpotu 1 i3 33; p = 0,432) Ta npypiTyc
(41378 mpotu 03 33; p =0,316) y xBopux Ha ET KOHT-
posibHOI rpynu 3 HasBHicTIO JAK2V617F MyTauii, Hix y
nauieHTiB 6e3 Hel. B ocHoBHi# rpyni xBopux Ha ET Ta-
KOX HE CIoCTepirajoch pi3HUL B 4aCTOTi 3ycTpivyallb-
HOCTi eputpomenanirii Mixk JAK2V617F-no3sutuBHUMMU
ta JAK2V617F-neratuBuumu ocobamu (1 i3 7 mpotu 0
i3 3; p = 1,000).

VY nauieHTiB i3 paniauiliHo-acouiiifoBaHoo ET 30iib-
IIEHHS pO3Mipy Ceie3iHKM Ta TeUiHKM, 1110 BU3HAYaIU
mig yac majbnaliii abo 3a gormomorow Y3]I opraHiB ue-
peBHOI MOPOXKHMHU, criocTepiranochy 10,0 % (B 1 oco-
6u) ta 10,0 % (B 1 ocobu) BUITAKiB BilMOBiIHO, a Y XBO-
pUX Ha CIOHTAaHHUI MienonpoipepaTUBHUI TTPOLIEC —
y 81 % (y 9 oci6) Ta B 1,8 % (y 2 oci6) emnizonis
BiamoBinHo. He nmiaTBepaKeHO HAsIBHICTb Pi3HULII B PO3-
MOBCIOMXEHOCTI BUIIaAKiB 30iJblLIEHHS PO3MIipy ce-
JIE3iHKM Ta TIeYiHKM y XBOPUX Ha pamdialliiHO-acolliiio-
BaHy (1137 mpotu 0i3 3; p= 1,000 Ta 1 i3 7 mpotu 0 i3 3;
p = 1,000), a Takox crioHTaHHy (6 i3 78 ipotu 3 i3 33; p =
1,000 Ta2i3 78 mpotu 03 33; p = 1,000) ET 3 HasgBHIicTIO
Ta BincyTHicTio mytaitii VO17F y reni JAK2.

Ilin yac anasizy 1abopaTOPHO-TEMATOJIOTIYHUX MTOKa3-
HUKIiB BM3HA4Y€HO, 10 y XBOpUX Ha croHTaHHy ET i3
JAK2V617F Mytaliiero crioctepira€rbCst OiIbllIe CepeaHe
3HayeHHs eputpounTiB (p = 0,00005), remornobiny (p =
0,003), cepennboro o06’eMmy eputpouutisB (MCV) (p =
0,031) Ta MeHILMIA MOKA3HUK IIBUAKOCTI OCiTaHHS €pUT-
pouurtiB (ILIOE) (p = 0,026), HiX y nauieHTiB 6e3 Hel. Y
XBOpHUX Ha papniauiiiHo-acouiiioBany ET i3 JAK2V617F-
MO3UTUBHUM MYTALiIfHMUM CTaTyCOM BUSIBIICHO IPEBaJTIO-
BaHHS CEPEeIHbOI KiJIbKOCTI JEWKOLMUTIB MOPiBHSIHO 3
JAK2V617F-neraruBaumu ocobamu (p = 0,048) (tabi. 3).

In patients with spontaneous ET, the frequency of
complaints of bone pain and sweating amounted to
1.8 % (n=12) and 5.4 % (n = 6) cases respectively,
and in patients with radiation-associated disease —
0 % (0 of persons) and 10.0 % (1 person) episodes
respectively. The differences in the prevalence of
complaints of bone pain and sweating between
JAK2V617F-positive and JAK2V617F-negative
patients with radiation-associated (0 of 7 vs. 0 of 3; p
= not calculated and 1 of 7 vs. 0 of 3; p = 1.000
respectively) and spontaneous (2 of 78 vs. 0 of 33, p
=1.000 and 5 of 77 vs. 1 of 33; p = 0.664 respective-
ly) ET were not found. The complaint of erythrome-
lalgia with spontaneous and radiation-related ET
was found in 7.2 % (8 persons) and 10.0 % (1 person)
cases respectively, and aquagenic itching determined
in 3.6 % (4 persons) and 0 % (0 of persons) episodes
respectively. Not defined was the greater prevalence
of the complaint of erythromelalgia (7 of 78 vs. 1 of
33; p = 0.432) and pruritus (4 of 78 vs. 0 of 33, p =
0.316) in the control group of ET patients with the
JAK2V617F mutation, than in those without it. In
the main group of ET patients differences in the fre-
quency of occurrence of erythromelalgia between
JAK2V617F-positive and JAK2V617F-negative per-
sons (1 of 7 vs. 0 of 3; p = 1.000) were not found.

In patients with radiation-associated ET,
increased size of spleen and liver, which were deter-
mined during palpation or ultrasound of the
abdomen, was observed in 10.0 % (1 person) and
10.0 % (1 person) of cases respectively, and in
patients with the spontaneous myeloproliferative
process — in 8.1 % (9 persons) and 1.8 % (2 people)
of episodes respectively. The difference in the preva-
lence of increased spleen and liver sizes in patients
with radiation-associated (1 of 7 vs. 0 of 3; p =1.000
and 1 of 7 vs. 0 of 3; p = 1.000), and spontaneous
(6 of 78 vs. 3 0f 33; p=1.000 and 2 of 78 vs. 0 of 33;
p = 1.000) ET with the presence and absence the
JAK2 V617F mutation were not observed.

An increase was observed of the average value of
erythrocytes (p = 0.00005), hemoglobin (p =
0.003), mean corpuscular volume (MCV) (p =
0.031) and a decrease of erythrocyte sedimenta-
tion rate (ESR) (p = 0.026) in patients with spon-
taneous ET and with the JAK2V617F mutation
over that of patients without the mutation. There
was found a greater number of average quantities
of leukocytes in the JAK2V617F-positive patients
with radiation-associated ET, compared to the
JAK2V617F-negative persons (p = 0.048) (Table 3).
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Ta6nauuysa 3
Pe3ynbTatu gocniprkeHHs nokasHukKiB nepudepiitHoi Kpoei xBopux Ha ET

Table 3
The results of the study of peripheral blood in ET patients

Moka3Hnku 3aranbHOKIHIYHOrO aHanily nepudepiiiHoi KpoBi xBopux Ha ET
Parameters of total blood test in ET patients
Moka3uuk i3 papiauiiHum aHamHe30M
Parameter with radiation anamnesis (n=10) without radiation anamnesis

JAK2N617F-n0o3uTUBHI, JAK2V617F-HeraTuBHi, JAK2N617F-n0o3uTHBHI, JAK2N617F-HeratueHi,

JAKVG17F-positive,” — | JAKVG17F-negative, " JAKVG17F-positive,” ' JAKV617F-negative,

6e3 papjauiiiHoro aHamHe3y (n=111)

n=33

Epurpoumtu, x 102 /n
Erythrocytes, x 102 /1

4,63 £ 0,37

4,18 £ 0,52

531 +£0,51*

4,59 = 0,44

Femorno6iu, r/n
Hemoglobin, g/I

134,20 + 12,93

140,00 + 13,00

144,08 + 15,32*

127,34 +33,59

lemarokput, % 40,00 = 1,19 42,65 = 1,90 45,82 + 17,77 40,87 + 4,56
Hematocrit, %

Petukynouutn, % 0 0 0 0
Reticulocytes, %

MCV, ¢n 84,00 + 2,82 87,80 = 0,14 87,60 = 6,66* 80,10 = 10,62
MCV, fl

TpomGoumtu, x 109 /n 778,66 = 293,31 710,21 = 172,36 867,67 + 302,86 973,60 +411,00
Thrombocytes, x 10° /1

Neitkoumti, x 10° /n 12,84 + 4,05* 10,48 +1,48 10,17 +2,96 9,88 £ 2,00
Leukocytes, x 10° /I

Bnactn, % 0 0 0 0

Blast cell, %

Mpomienountn, % 0 0 0 0
Promyelocyte, %

Mienouutn, % 0 0 0 0
Myelocyte, %

Mertamienoumntin, % 0 0 0 0
Metamyelocyte, %

Manuuku, % 3,00 =2,70 1,66 + 2,70 3,51 +3,48 3,29 = 3,07
Banded neutrophils, %

CermeHTu, % 69,82 + 7,18 64,43 + 2,15 63,93 + 12,65 64,00 + 6,59
Segmented neutrophils, %

EosuHodinu, % 250 +1,19 2,03 £ 2,62 541+ 1573 2,30 + 1,60
Eosinophils, %

Basodinu, % 1,10+ 1,43 0,90 £ 0,12 0,73 £0,98 0,66 + 1,63
Basophils, %

Jlimdpoumtn, % 13,40 = 8,56 23,36 = 2,21 22,54 = 14,87 22,66 6,77
Lymphocytes, %

MoHouuTm, % 11,40 £ 8,73 7,58 = 3,26 9,36 = 14,90 6,27 = 3,92
Monocytes, %

LLIOE, mm/y 7,80 £5,16 6,00 = 1,41 6,41 + 4,88* 12,00 = 12,87
ESR, mm/h

Mpumitkn. * p < 0,05 Mix cepenHiMm 3Ha4eHHsIMU NoKa3HIKa nepudepiitHoi kposi xBopux Ha ET i3 JAKAG17F myTavlieto Ta 6e3 Heil B oaHili rpyni BiAMoBiAHO A0 papiaLyiiHoro aHamHesy.
Notes. * p < 0.05 between average value of peripheral blood of ET patients with the JAKA/617F mutation and without it in the same group according to radiation anamnesis.

Kpim toro, y rpyni JAK2V617F-1O3UTUBHUX XBOPUX In the group of JAK2V617F-positive ET patients
Ha ET, 9xi He 3a3Ha1 BIJIMBY aBapiifHoOro pamiamiitHoro  who are not exposed to radiation emergency, using
OIMPOMiHEHHS, 3a TOTIOMOTOI0 perpeciiiHoro aHamizy Bu-  the help of the regression analysis, a linear rela-
SIBJIEHO JIIHIMHY 3aJIEXKHICTh MiX KiTbKiCTIO JIelikouuTiB  tionship between the number of white blood and
ta eputpouuTtiB (R2 = 0,4; F (1,5) = 10,6; p = 0,001)  red blood cells was revealed (R2 = 0.4; F (1.5) =
(puc. 2). 10.6; p =0.001) (Fig. 2).
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(0]

PucyHoK 2. JliviitHa piarpama po3cifiHHA 3 perpeciiiHOl0 NpAMOI0 BeNUYUHU NEeMKOUMUTIB Ta KiNbKOCTi
eputpouutiB nepucdepinHoi KpoBi y HeonpomiHeHUx xBopux Ha ET

Figure 2. The linear diagram of the dispersion with a straight regression line of the amount of leukocytes
and erythrocytes of peripheral blood in spontaneous ET patients

ITpoaHaiizoBaHO TicTOMOPGOIOTIYHI XapaKTepUCTH-
ku JAK2V617F-nosutuBHux ta JAK2V617F-Heratus-
Hux nauienTiB 3 ET. BusiBiaeHo, 1110 y XBOpUX Ha CIIOH-
tanHy ET 3 HasgBHicTiO MyTauii V617F rena JAK2 crio-
CTepirajioch MpeBaTOBaHHS ITOMipHOI TiMePKIiTUHHOCTI
KM (p = 0,010), riranTcbkux Ta KpynHux ¢opm MI'KII
(p = 0,003), perukyminoBoro ¢ioposy (p = 0,033),
MiKpOLMPKYIATOpHUX TopyiieHb (p = 0,044), HiX y
nawieHTiB 0e3 Hei (TabJ. 4).

BUCHOBKU

1. JAK2V617F-no3uTUBHMI MyTaLiiiHUI CTAaTyC XBOPUX
Ha crioHTaHHY ET € npeaukTopoM 301IbIIEHHS PO3MOB-
crokeHoCTi TpoM603iB (23,0 % mpotu 6,0 %), pU3UKY iX
BuHukHeHHs (BP = 1,5; 95 % A1 = 1,3—1,8) Ta ckopo-
YEeHHS TPUBAJIOCTI 0€3TPOMOOTUYHOI BUXKMBaAHOCTI. [0-
BeaeHo, o HasgBHicTh JAK2V617F Myrtauii migBuiiye
MMOBIpHiCTh BUHUKHEHHSI BEHO3HUX TpoM003iB (BP =
1,5;95 % A1 =1,30—1,7) y xBopux Ha crioHtanny ET Ta
He BIUJIMBAaE Ha PU3MK PO3BUTKY apTepialbHUX
KapAioBacKyJISIpHUX IO,

2. YpaxyBanus JAK2V617F MyTalLiifiHOro cTaTyCcy XBO-
pUX Ha CHOOHTaHHY Ta padiauiliHo-acouiiioBaHy ET
(ITIK = 0,62 Ta IIIIK = 0,68 BixnmoBigHO) XapakTe-
pU3YETHCSI CEpeAHIM piBHEM €(hEeKTUBHOCTI IIOJ0
MmporHo3yBaHHs Tpom603iB. HociiictBo JAK2V617F
MyTallil XBOPMMMU Ha CIOHTAHHY Ta palialiiiHO-

Histomorphological characteristics of JAK2V617F-
positive and JAK2V617F-negative patients with ET
were analyzed. It was revealed that in patients with
spontaneous ET and presence of the JAK2V617F
mutation, the prevalence of moderate hypercellu-
larity of BM (p = 0.010), large and giant forms of
MGKC (p = 0.003), reticulin fibrosis (p = 0.033),
microcirculation disorders (p = 0.044), than in
those without it, was observed (Table 4).

CONCLUSIONS

1. The JAK2V617F-positive mutation status in pa-
tients with spontaneous ET is the predictor of increa-
ses in distribution of thrombosis (23.0 % vs. 6.0 %),
risk of it developing (RR = 1.5; 95 % CI1 = 1.3— 1.8)
and decrease of survival without thrombosis. It has
been proved, that a presence of the JAK2V617F
mutation increases the probability of venous throm-
bosis occurrence (RR =1.5;95 % CI=1.30—1.7) in
patients with spontaneous ET but does not affect the
risk of arterial cardiovascular events.

2. The use of the JAK2V617F mutation status of
patients with spontaneous and radiation-associat-
ed ET (AUC =0.62 and AUC = 0.68 respectively)
complies with the average power marker for the
prediction of thrombosis. The carriage of the
JAK2V617F mutation in patients with sponta-
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Ta6nuusa 4
FMcromopdonoriuHi noKasHUKK TpenaHob6ionTaty y xBopux Ha ET

Table 4
The histomorphological characteristics of trepanobioptat samples of ET patients

FicromopdonoriyHi nokasHuku TpenaHoGionTary y xBopux Ha ET
The histomorphological characteristics of trepanobioptat samples of ET patients

Moka3Huk
Parameter

i3 pagiauiiHum aHaMHe30M
with radiation anamnesis

(n=10)

0e3 papiauiliHoro aHamHe3sy

=111
without radiation anamnesis(n )

JAK2N617F-n0o3uTUBHI,

JAK2V617F-HeraTuBHi,

JAK2N617F-n0o3uTHBHI, JAK2N617F-HeratueHi,

JAKNG17F-positive," ~ | JAKZ617F-negative,” JAKVG17F-positive,” ~ '©  JAKZI617F-negative,” oo
MomipHa rinepknituHHicTb KM 2 (28,57%) 0 24 (86,1 %)* 3(21,9 %)
Moderate hypercellularity of BM
lnepnnasis MiENoigHOro napocTka 0 0 2 (2,6 %) 0
Hyperplasia of myeloid lineage
lnepnnasis MIKL, napoctka 7 (100 %) 3 (100 %) 70 (88,6 %) 33 (100 %)
Hyperplasia MGKC lineage
liraHTebki Ta kpynHi MIKLL 6 (85,7 %) 3 (100 %) 44 (56,4 %)* 8 (24,2 %)
Giant and large MGKC
Mneomopdiam MIKL, 0 0 3(3,8%) 1 (3,0 %)
Pleomorphic MGKC
linepnobynsipHi aapa 6 (85,7 %) 2 (66,6 %) 60 (76,9 %) 20 (60,6 %)
Hyperlobular nucleus
linonobynapHi aapa 0 0 0 1(3,0 %)
Hypolobular nucleus
linoxpomis sipep 0 0 2 (2,6 %) 0
Hypochromic nucleus
linepxpomis saep 4 (57,1 %) 1 (33,3 %) 3(3,8%) 2 (6,0 %)
Hyperchromic nucleus
PetukyniHosuit ibpo3 3 (42,8 %) 1 (33,3 %) 25 (32,0 %)* 4(2,4 %)
Reticulin fibrosis
KonareHoBuit ¢i6po3 0 0 6 (7,7 %) 1 (3,0 %)
Collagen fibrosis
LLlinbHi knacTepn MIKL, 1 (14,3 %) 0 9 (11,5 %) 1(3,0 %)
Dense cluster MGKC
HewinbHi knactepn MIKL, 7 (100 %) 2 (66,6 %) 52 (66,6 %) 17 (51,5 %)
Loose cluster MGKC
MiKpOLMPKYNSTOPHI NOPYLUEHHS! 1 (14,3 %) 0 21 (26,9 %)* 3(9,1 %)

Microcirculation disorders

Mpumitkn. * p < 0,05 Mix nokasHukamm rictomopdonoriyHoro AocnimxeHHs TpenaqobionTary y xsopux Ha ET i3 JAK2V617F myraujeto Ta 6e3 Hel B opHili rpyni BignoBigHo 1o

pafiaLiiHoro aHamHe3y.

Notes. * p < 0.05 between histomorphological characteristics of histological samples of trepanobioptats of ET patients with JAK2V617F mutation and without it in the same group

according to radiation anamnesis.

acouiitoBany ET xapakrepu3syerbcs BucokuMm (93,9 %
ta 100 % BignosigHo) 3HayeHHsIM [TLIHP nnsg ouinku
MMOBIpHOCTI BMHMKHEHHSI TPOMOO3iB, MpPOTE HU3b-
kuM (23,1 % Ta 28,6 % BimmoBimHO) MOKAa3HUKOM
ITLIITP.

3. ¥ xBopux Ha criontaHHy ET i3 JAK2V617F myrarieto
BU3HAUYEHO Oinbllle cepelHE 3HAYEHHSI €PUTPOLIUTIB
((5,31 £0,51) x 10" /n mpotu (4,59 + 0,44) x 10" /n),
remorno6iny ((144,08 £ 15,32) r/a npotu (127,34 =
33,59) r/n), MCV ((87,60 x 6,66) ¢dn npotu (80,10 £
10,62) ¢a) ta menmuit nokasHuk IIOE ((6,41 £ 4,8)
MMm/T mpotu (12,00 + 12,87) MM/T), HIX Y IaIli€HTIB

neous and radiation-associated ET is character-
ized by a higher (93.9 % and 100 % accordingly)
indicator of PVNR to determine of the risk of
thrombosis, however lower (23.1 % and 28.6 %
respectively) indicators of PVPR.

3. An increase was observed in the average value of
erythrocytes ((5.31 £ 0.51) x 10" /1 vs. (4.59 % 0.44) x
10" /1), hemoglobin ((144.08 & 15.32) g/l vs. (127.34
+ 33.59) g/1), MCV ((87.60 + 6.66) fl vs. (80.10 +
10.62) fl) and a decrease of ESR ((6.41 + 4.8) mm/g
vs. (12.00 = 12.87) mm/g), in patients with sponta-
neous ET and with the JAK2V617F mutation vs.
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6e3 Hei. Y JAK2V617F-no3UTUBHUX XBOPUX Ha CIIOH-
taHHy ET BusiBIeHO JiHiliHY 3aJdeXHICTb MiX
KIUTBKICTIO JIEMKOILIMTIB Ta eputpountiB — F (1,52) =
10,60.

4. V nauieHtiB i3 pagiauiitHo-acouiifoBaHoro ET Ta
JAK2V617F-1103UTUBHUM MYTALIiiHUM CTaTyCOM BHSIB-
JIEHO TIpEeBaIIOBaHHSI CePEAHbOI KiTbKOCTI JEMKOLUTIB Y
nopiBHsiHHI 3 JAK2 V617F-HeraTUBHUMU XBOPUMMU
((12,84 + 4,05) x 10° /n mpotu (10,48 + 1,48) x 10°/m).
5. ¥V tpenaHobionrati XxBopux Ha cnoHTaHHy ET 3 HasB-
nictio mytauii V617F rena JAK2, mopiBHsSIHO 3 TNalli€eHTa-
MU 0Oe3 Hei, BU3HAUE€HO TpeBaIIOBAHHS MOMIPHOI Tirmep-
KJIITHHHOCTI KiCTKOBOTO MO3KY (86,1 % mipotu 21,9 %), Ti-
raHTCHhKUX Ta KpymHux dopm MIKIL (56,4 % mpotu
24,2 %), perukymninoBoro ¢iopo3sy (32,0 % mpotu 2,4 %) Ta
MiKPOLIMPKY/IATOPHUX opyieHb (26,9 % mipotu 9,1 %).
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7. New insights into the pathogenesis of JAK2 V617F-positive myeloprolif-
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Villeval, C. James, D. F. Pisani [et al.] // Semin. Thromb. Hemost. —
2006. — Vol. 32, No. 4. — P. 341-351.

8. Clinical correlates of JAK2V617F allele burden in essential throm
bocythemia / J. Kittur, R. A. Knudson, T. L. Lasho [et al.] // Cancer — 2007.
—Vol. 109, No. 11. — P. 2279-2284.
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bocythemia / E. Antonioli, P. Guglielmelli, G. Poli [et al.] // Haematologica —
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patients with no mutation. A linear relationship
between the number of white blood and red blood
cells was revealed (F (1.52) = 10.60) in the group of
JAK2V617F-positive patients with spontaneous ET.
4. A greater number of average quantities of leuko-
cytes in JAK2V617F-positive patients with radia-
tion-associated ET were found when compared to
JAK2V617F-negative persons ((12.84 £4.05)x 10° /1
vs. (10.48 £+ 1.48) x 10° /1).

5. It was revealed that in patients with spontaneous
ET and a presence of the JAK2V617F mutation,
the prevalence of moderate hypercellularity of BM
(86.1 % vs. 21.9 %), large and giant forms of MGKC
(56.4 % vs. 24.2 %), reticulin fibrosis (32.0 % vs.
2.4 %) and microcirculation disorders (26.9 % vs.
9.1 %), was observed than in those without it.
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