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KJITHIYHI ®PAKTOPU TPOMBO3IB Y ITAIIIEHTIB 13
Ph-HETATUBHUMMU MIEJOITPOJIIPEPATUBHNMU
HEOIIVIASBMAMMU, AKI IIOCTPAXKIAIN BHACJIIIOK
ABAPII HA YAEC

MeTa: BM3HauMTV NpefuKaTUBHY LiHHiCTb BiKy noHag 60 pokis, TPOMG03y B aHaMHe3i Ta haKTopiB KapaioBacKynap-
Horo pu3suky (PKP), B po3BuTKY TpOM6G03y y XxBOpUX Ha Ph-HeratuBHi mienonponidepatuBHi Heonnasmu, a came cnpa-
BIKHIO NONiLUTEMIIO, eCEHLiaNbHy TPOMOOLMTEMIIO Ta NEPBUHHMIA MiENodibpo3, AKi NoCcTpaXaanyu BHacligoK aBapii Ha
YAEC, Ta B KOTopTi NaLi€HTiB, 3aXBOPIOBAHHIO AKMX He nepeayBana Ais aBapinHoro pagialiiiHOro onpoMiHEHHs.
Marepianu Ta meTogu. Matepianom ois JOCNIAKEHHA CIYryBasn pe3ynbTaT KNiHIYHUX BOCnigKeHb 216 XBOPUX HA
Ph-HeratusHi mienonponicdeparnusHi Heonnasmu. MowmnpeHicte TpoM603y Ta HasBHicTb OKP BU3HayeHa wnsxom 06-
pOOKM MefMyHOT AOKYMEHTaLil.
Pe3ynbratu. BcTaHOB/EHO, WO Y 3aranbHill KOFOPTi Ta Y XBOPKUX HA CMOHTAHHY CMPABXHIO MoaiuMTeMito BiK noHag 60
pokiB (BigHOCHMI pusnk (BP) = 1,73, 95% posipuuit inTepsan (4I)=1,00-2,98; p=0,043 ta BP=2,04, 95% [I=1,12-
3,68; p=0,02, BignoBigHO) i HasBHicTb PKP (BP=2,25, 95% [1=1,21-4,16; p=0,005 Ta BP=2,31, 95% [I=1,20-4,41;
p=0,008, BiANoBifHO) € NpeAnKTOpamMn po3BUTKY TpoM603iB. Bik noHap 60 pokis Ta ®KP y 3aranbHiit kKoropTi XBopux
Ha eceHLianbHy TPOMOOLMTEMIO aCOLiIOETLCA 31 3pOCTaHHAM BifHOCHOrO pu3uKy Tpom603is (BP=2,5, 95% [1=1,05-
5,92; p=0,047 Ta BP=2,74, 95% [11=1,18-6,23; p=0,026, BignoBigHo). YacToTa NOBTOPHNUX TPOMOOTUYHMX YCKNAJHEHD
y 3aranbHiit nonynauii nauieHTiB 3 eceHlianbHO TPOMOOLMTEMIEID Ta TPOMOO30M B aHaMHE3i 3HAYHO BULLA, HIXK Y
ocib 6e3 nepegytoyoro TpomboTuyHoro enisogy (BP=2,75, 95% [1=1,15-6,51; p=0,035).
BucHoBku. OTpuMaHi gaHi NiATBEpAXKYIOTb PE3YIbTATH THWMX LOCTiIAKEHD, AKi LEMOHCTPYIOTb, WO BiK NoHAA 60 pokis,
Tpom603 B aHamHe3i, DKP € npegukTopamu po3BuTKY TpoM603iB y XxBOpUX Ha Ph-HeratueHi mienonponidepatusHi He-
onnasmu.
Knio4oBi cnoBa: Ph-HeratvBHi mienonponicdepatvBHi Heonnasmum, GakTopu KapAiaibHOro pU3nKy, GakTopu pusnKy
TpoM603iB, TPOMOOTUYHI YCKNAJHEHHS, PEKYPEHTHUI TPOMOO3.
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Clinical risk factors of thrombosis in patients with Ph-negative myeloprolife-
rative neoplasms, who had experienced radiation exposure due to the
Chornobyl accident

Objective. The objective of this study was to determine the predictive value of a factor of age over 60 years, history
of thrombosis, and cardiac risk factors (CRF) for the thrombosis in patients with Ph-negative myeloproliferative neo-
plasm (Ph-negative MPN), namely the essential thrombocythemia (ET), polycythemia vera (PV) and primary myelofi-
brosis (IMF), who had experienced radiation exposure due to the Chornobyl accident and without radiation anamnesis.
Materials and methods. There were 216 patients with Ph-negative MPN included in the study. Prevalence of throm-
bosis and presence of CRF were determined by processing the medical documentation.
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Results. The age older than 60 years (RR=1.73, 95% confidence interval [CI] 1.00-2.98; p=0.043 and RR=2.04, 95%
(I=1.12-3.68; p=0.02) and CRF (RR=2.25, 95% CI=1.21-4.16; p=0.005 and RR=2.31, 95% (I=1.20-4.41; p=0.008) are
predictors of thrombosis in all patients with PV and with spontaneous PV, respectively. Age over 60 years and CRF in
all patients with ET associates with an increase of the relative risk of thrombosis (RR=2.5, 95% CI=1.05-5.92; p=0.047
and RR=2.74, 95% (I=1.18-6.23; p=0.026). Frequency of recurrent thrombotic complications in patients with ET and
thrombosis in anamnesis is significantly higher than in patient’s without history of thrombotic complication
(RR=2.75, 95% (I=1.15-6.51; p=0.035).

Conclusions. Our findings confirm previous results of other studies reporting that the age over 60 years, history of
thrombosis, CRF influences on thrombosis development in Ph-negative MPN patients.

Key words: Ph-negative chronic myeloproliferative neoplasms, cardiac risk factors, risk factor for thrombosis, throm-

botic complication, recurrent thrombotic episodes.
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HoBeaeHUMU KIIiHIYHUMU (DaKTOpaMU PU3MKY PO3BUT-
Ky TpoMm003iB y xBopux Ha Ph-HeratmBHiI MieloII-
poraidpepatuBHi Heorasmu (MITH) € Bik monam 60
POKIiB Ta HasIBHiCTb TpOMO03y B aHamMHe3i. [Ipssmo mpo-
nopuiiiHa 3aJieXkHiCTh MiX BiKOM Ta BUHMKHEHHSIM
TPOMOOTUUHUX MOJiil MPOJAEMOHCTPOBAaHA HU3KOIO
nJociaimxkeHsb. Tak, 3rimHo 3 A. Carobbio Ta criBaBT., pu-
3UK PO3BUTKY TpoMO03iB B 1,7 pa3a BUIUI y KOTOPTi
BikoM moHaz 60 pokiB, HiXX y MOJIOAILII TPYITi XBOPUX
Ha eceHIianbHy TpoMboumTeMmito (ET) [2], a HasgBHICTb
TpoM0OO3y B aHAMHE3i acOIlilOEThCS 3i 3pOCTAHHSAM ap-
TepiaJIbHUX Ta BEHO3HUX PEKYPEHTHUX TOfii B 5,75 Ta
4,25 paza, BiINOBiAHO, MOPiIBHSIHO 3 TPymHol0 OCi0, y
SIKUX BiJICYTHI momnepeaHi TPOMOOTUYHI YCKJIaaHEHHS
[3]. Xoua, 3rimHo 3 pe3yJbTaTaMu iHILIOTO JOCTiIXKEeHHSI,
TpoM0OO3 B aHaMHE3i € TMPeIUKTOPOM BUKJIIOYHO ap-
TepiaJbHUX, ajle HE BEHO3HUX PEe-TPOMOO3iB Yy XBOPUX
Ha ET [2].

¥ xBopux Ha cripaBxkHIo nioJtinureMio (CIT) Bikom mmo-
Hax 60 pOKiB PU3UK KapIioBaCKyJISIPHUX MOIiN BUILUIA Y
8,6 pa3a y mopiBHSIHHI 3 MaLi€eHTaMM, MOJIOAIIMMHU 3a
Leil BIKOBUIA 1I€H3, a HassBHICTb TPOMOO3iB B aHaAMHe3i
30ibIIYE PU3MK BUHUKHEHHS TTOBTOPHUX TPOMOOTHY-
HUX YCKJIaaHeHb Yy 4,75 paza [7].

IIpenukTHBHA LiHHICTH (pakTOpa BiKY IJIS1 PO3BUTKY
TPOMOO3Y TaKOX IMiATBepAKeHa IJIsI XBOPUX Ha Iep-
BUHHUI Mienodiopo3 (IIM®P) — Bik nmoHaxn 60 poxis,
3riHO 3 PETPOCHEKTUBHUM aHaji3oM, mpoBeaeHuM T.
Barbui Ta cniBaBT., 30iJ1blIYE BiTHOCHUI PU3UK TPOM-
0oTMuHUX emizodiB y 2,45 pasa. HartomicTh, Xoua
TpoMOoeMOoTiuHi 1onii B mauieHTiB i3 [IM® cnoc-
TepiraJiuch 4YacTillle B KOTOPTi 3 TpOMOO30OM B aHaM-
He3i, acolialisi OCTAaHHLOrO 3 pe-TpoMOO30M HEe 10-
caTyIa piBHA CTAaTUCTUYHOI 3HauUyIIocTi [1]. Omy0biiko-
BaHi M. Elliott Ta cmiBaBT. maHi TakKoX CBig4yaTh, IO
nepenyloui aprepiajbHi Ta BEHO3HiI TPOMOOTHYHI
eMi30a1 MaloTh MPEAUKTUBHY LiHHICTh IIOJ0 PO3BUT-
Ky pe-TpoM003iB [5].

In Ph-negative myeloproliferative neoplasm (MSP)
patients the age over 60 years and previous throm-
botic event in a history have consistently been proven
as clinical risk factors of thrombosis. Positive associ-
ation between the age and risk of thrombotic events
has been demonstrated in a number of different
studies. Thus, according to A. Carobbio et al. the
risk of thrombosis was 1.7-fold higher in patients
older than 60 years compared to younger essential
thrombocythemia (ET) patients [2]. Patients with
the history of thrombosis have a 5.75-fold and a
4.25-fold greater probability of arterial and venous
recurrent events, respectively, in comparison with a
group of persons, who have no previous thrombotic
complications [3]. Although, according to results of
another study, the previous thrombotic event is the
only predictive factor of arterial, but not venous
recurrent thrombosis in ET patients [2].

In patients with polycythemia vera (PV) over 60
years old the risk of cardiovascular events is at 8.6-
fold higher compared to patients younger than this
age limit. Presence of a previous thrombotic events
increased the risk of recurrent thrombotic compli-
cations by 4.75 times [7].

According to a retrospective analysis conducted
by T. Barbui et al. the predictive value of the age for
the development of thrombosis has been con-
firmed also for patients with primary myelofibrosis
(PMF). Age over 60 years increased the relative
risk of thrombotic episodes by 2.45 times.
Although thromboembolic events in PMF patients
were more frequently observed in a cohort with a
history of thrombosis, the association between
previous thrombotic events and recurrent throm-
bosis did not reach the statistical significance [1].
Elliott et al. describe also the prediction value of
arterial and venous thrombotic episodes for the
development of re-thrombosis [5].
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3araTbHONMPUIHATI (haKTOPU KapAioBaCKYJISIPHOTO pHU-
3uKky (PKP) — majiHHs, HagMipHa Bara, TilepxoJIecTepy-
HeMisl, LYKpOBUIi 1ia0eT Ta apTepiajibHa TilepTeH3ist € MO-
JudikaTopaMy pU3MKY apTepialbHUX TPOMOO3iB Yy IOITy-
Jistuii nmauienTiB i3 Ph-neratuBaumu MITH. 3rinHo 3 pe-
gynsratamu gociimkeHHs: ECLAP, naninHs, aprepiaibHa
rirnepreHsisi, LyKPOBUA AiabeT Ta ceplieBa HEJOCTATHICTb €
He3aJIeXKHUMHU TIpeIUKTOpaMU SIK apTepiallIbHUX TPOMOO-
TUYHUX MOJil, TaK i KapAioBaCKYISIPHOI CMEPTHOCTI Y XBO-
pux Ha CII ®KP, a came: rimepxosjecTepruHeMis Ta ap-
TepiajibHa TilepTeH3isl, 30UIbIIYIOTh PU3MK BUHUKHEHHS
“BeJIMKMX” TPOMOOTMYHMX MoAiii B 3,7 pa3a [6, 8], a ma-
JIIHHS ITOIBOIOE YaCTOTY BUHUKHEHHS TPOMOO3iB Y KOTOpTi
nauieHTiB 3 ET [2]. ITpoTe, BinnmoBimHO 10 JaHUX iHIIMX
JIBOX IOCJIiIKEHb, KApAIOBACKYJISIPHI (DAKTOPU Y XBOPUX Ha
ET Ta Ha CII He Mmonu@ikyioTh pU3MK BUHUKHEHHS TPOM-
OOTMYHMX YCKJIaIHEHb, 110 BUHUKAIOTh BIIeplle, a € Mpe-
JUKTOpPaMU PO3BUTKY BUKIIIOUHO pe-TpoMOO03iB [4].

META JOCIIJIZKEHHA

BusHauuTh TpEeAUMKTUBHY WIHHICTh BiKy, TpOoMOO3y B
a"HaMHe3i Ta ®KP, mo sIknx HajexkaTh HajliHHs, IIyKPO-
BUIi gia0eT, apTepiajbHa TinepTeH3ist, Y PO3BUTKY TPOM-
003iB y xBopux Ha Ph-neratusni MITH, s1xi mocTpaxkna-
Jm BHachigok aBapii Ha YAEC Ta B KOropTi nmaui€HTiB,
3aXBOPIOBAHHIO SKWX HE TepeayBajia [isg aBapiiHOTO
panialiiiHOro ONpoOMiHEHHSI.

MATEPIAJIN TA METOJIN

MartepiajioM 1J1s OOCTIIKEHHST CAyryBaiud pe3yJbTaTh
KJIiHIYHUX pochigxeHb 216 xBopux Ha Ph-HeratusHi
MIIH, axi npoxoauau obcTexxeHHs B JlepkaBHilt ycTa-
HOBi “HauioHalbHUIT HAYKOBUI LIEHTP pafialliiiHOT Me-
auiuHu HauioHanbHOI akageMii MEIMYHUX HayK YK-
paian” 3 2009 mmo 2013 pik. JlocmimkeHHs IIpOBOIMIOCS
BiAMOBIiAHO A0 TIpUHUMIIB [eabCiHKCHKOI AeKiaparlii.
Koropta npocnigkyBaHux npeactapiieHa 118 xBopumu Ha
CIl, 62 — na ET 1a 36 — na [IM®. [diarno3u Ph-nHera-
tuBHUXx MIIH BcTaHOBiIeHi Ha MiacTaBi KpPUTEPiiB
BOO3 2008 p. OcHoBHy rpyny ckiyanu mnauieHtu 3 CIT
(n=23), ET (n=5) ta [IM® (n=15), gki 3a3Hanu nii
ioHi3ytouoi paaiauii BHacaigok aBapii Ha YAEC. KoHt-
ponbHa rpyna xBopux Ha CII (n=95), ET (n=57) Ta
[IM® (n=21) chopmoBaHa 3 oci0 i3 Ph-HeraTuBHUMU
MITH, po3BUTKY SKUX HE TepeayBaB BILIMB aBapiifHOTO
paniauiifHoro onpoMiHeHHs1. PO3MOBCIOIXKEHICTb TPOM-
603iB Ta HasgBHicTE ®KP Bu3Hauanu 1IIssXxoM 00poOKU
MEIUYHOI JOKYMEHTalIil Ta 300py aHaMHe3y Yy XBOPHUX.
CTaTUCTUYHI pO3paxyHKU MPOBOAUINCH 3a TOTTOMOTOIO
nporpaMHoro makery Statistica 10 (StatSoft, CILLA).
JBobiuHMit TouHuit KpuTepiii Pimrepa mig Tabanii 2x2

Cardiac risk factors (CRF) namely smoking,
obesity, high cholesterol level, diabetes and arte-
rial hypertension are the risk modifiers of arterial
thrombosis in Ph-negative MPN patients.
According to the ECLAP study, the smoking,
hypertension, diabetes and heart failure are the
independent predictors for both arterial throm-
botic events and cardiovascular mortality in PV
patients. Cardiac risk factors, such as the hyper-
cholesterolemia and arterial hypertension
increase the risk of “large” thrombotic events by
3.7-fold [6, 8]. In a cohort of ET patients the
smoking doubles the incidence of thrombosis [2].
However, according to other two study results the
cardiovascular factors in ET and PV patients did
not modify the risk of first thrombotic complica-
tions being just only the predictors of re-throm-
bosis [4].

STUDY OBJECTIVE

The objective of this study was to determine the
predictive value of the age factor, of the history of
thrombosis, and of the CRF namely smoking, dia-
betes, and arterial hypertension for thrombosis in
patients with Ph-negative MPN who have experi-
enced radiation exposure due to the Chornobyl
accident and in those having no radiation history.

MATERIALS AND METHODS

We analyzed the clinical data of 216 patients with
Ph-negative MPN diagnosed in the clinic of the
State Institution “National Research Center for
Radiation Medicine NAMS of Ukraine” between
2009 and 2013. The study was carried out in
accordance with the principles of the Declaration
of Helsinki. The study cohort is represented by
the 118 patients with PV, 62 patients with ET, and
36 PMF patients. The World Health Orga-
nization (WHO) 2008 criteria were used for the
diagnosis of Ph-negative MPN. There were 23 PV
patients, 5 ET patients and 15 PMF patients in
the main group who experienced the radiation
exposure due to the Chornobyl accident. There
were 95 PV patients, 57 ET patients, and 21 PMF
patients in a control group been not exposed to
the accident radiation. Prevalence of thrombosis
and presence of CRF were determined through
the review of medical records. All calculations
were performed with STATISTICA software
Version 10 (StatSoft, USA). The 2-sided Fisher’s
exact test for 2x2 tables was used to compare the
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BUKOPUCTAHUI [JIs1 TIOPiBHSHHS KaTeropiaJlbHUX
3MiHHMX MiX rpyrnamMu. ITpeAIMKTUBHA LIiHHICTh BiKY MO-
Haja 60 pokiB, TpoM60o3y B aHaMmHe3i Ta DKP mig pos-
BUTKY TPOMOOTMYHUX YCKJIAAHEHb BUPaXKeHa Y BUIISIIL
BimHOCHOTO pu3uKy (BP) 3 Binnmosimaum 95 % noBipunm
intepBasiom (II), a TakoX, y BUIAAKy HEMOXJIUBOCTI
3aCTOCYBaHHSI IIbOTO CTaTUCTUYHOIO METOIY; PiBeHb
MPOTHOCTUYHOI e(eKTUBHOCTI MapKepa BM3HAYEHO 3a
JonoMororo ouiHku mowi nig ROC-kpusoro (ITTTK).

PE3VYJIBTATU TA OBI'OBOPEHHS
PosnoBciomkeHicTh TPOMOOTUUHHUX YCKJIATHEHb Y XBO-
pux Ha Ph-HeratuBHi MIIH, saxi mocTpaxnmanu BHa-
cainok aBapii Ha YAEC Ta B nauieHTiB 6€3 pafialiiiHoro
aHaMHe3y He Bimpi3Hsiach (maHi He ipuBeneHi). Yacrora
BUHUKHEHHS TpoM0O03iB y 3aranbHiii koropti (p=0,005)
Ta B KOHTpOoJbHil rpymi (p=0,008) xBopux Ha CIT i3 DKP
Oys1a BUIIIOIO B TTOPiBHSAHHI 3 TTarieHTamMu 6e3 @KP. Xoua
TeHAEHLIIS 111010 IPEBaTOBAaHHSI TPOMOOTUYHUX YCKJIIaI -
HeHb y manieHTiB i3 ®KP 5K y 3araibHiit Koropri, Tak i B
TPyTi KOHTPOJIIO 30epiraiach BUKIIOYHO Y XBOPHX BiIKOM
noHan 60 pokiB. Y 3aranbHiil Koropti mauieHTtiB 3 CIT
BikoMm moHan 60 pokiB Ta HasiBHicTIO PKP TpoMbo3u
3yCTpivanch YacTillle, HiXK y XBOPUX Ti€i K BiKOBOI IpyIu
6e3 ®KP (p=0,008), Ta >k TeHIeHIIisT 30epirajgach y KOHT-
pounpHiii rpymi xBopux (p=0,018). Pons ®KP y po3BuTKY
TpoMOO03iB He MiATBepIKeHa 11 OCHOBHOI Py XBOPUX
Ha CII. YacToTHuit aHami3 PO3MOBCIOMKEHOCTI TPOMOO-
TUYHUX YcKiamHeHb cepen xBopux Ha ET i3 ®KP Ta
BincyrHicTio ®KP migTBepauB iX poib y 3arajpHiil KO-
ropti nauieHTiB (p=0,026). Ilig yac aHamizy B pi3HUX
BiKOBUX ITiArpyIax MpeBaaioBaHHS TPOMOO3iB y XBOPUX i3
®KP y nopiBHsHHi 3 mauieHTaMu 3 BiacyTHicTio @PKP He
JIOCATJIO PiBHS CTaTUCTUYHOI 3HauvymocTi (tadsm. 1). He
BU3HayeHO npeaukTtuBHy LiHHICTE ®KP m1g ocHoBHOI
rpynu xBopux Ha ET.

Cepen xBopux Ha [IM® i3 ®KP Ta 3 ix BincyTHicTIO
PO3MOBCIONXEHICTh TPOMOO3iB HE Bigpi3HsJIach Yy
JKOIHIM BIKOBIil MiArpyIi sIK 3arajabHOI KOropTU 00OCTe-
JKEHUX, TaK i OCHOBHOI Ta KOHTPOJILHOI IpyTI (Tad. 2). B
OCHOBHIl1 Tpy1i xBopux Ha Ph-HeratusHi MITH wacTtota
BUHUKHEHHS TPOMOOTUYHUX €T1i30/iB BUILIA B KOTOPTI i3
DKP y nopiBHsIHHI 3 mauieHTaMu 6e3 Hux (11 3 29 nipo-
™ 1 3 14, p=0,035). Ilicng ypaxyBaHHsI paKTopa BiKY,
PO3MOBCIOMXKEHICTh TPOMOO3iB y ompoMiHeHUX i3 Ph-
HeratuBHUMU MIITH i3 @KP Ta 6e3 ®KP He BimpisHsI-
Jlach B 000X BiKOBUX ITiITpyIiax.

BuzHaueHo npeBaitoBaHHSI TPOMOOTUYHMX YCKIaTHEHb
y 3arajibHiit Koropti nattieHTiB 3i CIT BikoM rmoHaz 60 pokiB
y MOpPIiBHSIHHI 3 MojommuMu 3a 60 pPOKiB XBOpUMU
(p=0,043). Bu3znaueHa TeHACHIiS y 3arajbHill TpyITi

categorical variables between the groups.
Predictive value of the age over 60 years, throm-
bosis in anamnesis, and CRF in the development
of thrombotic events was expressed as a relative
ratio (RR) with the corresponding 95% confi-
dence interval (CI). In case of failure of this sta-
tistical method the level of effectiveness of prog-
nostic marker was determined by evaluating the
area under the ROC curve (AUC).

RESULTS AND DISCUSSION
Patients of the control group and the main group
were comparable in terms of the thrombosis preva-
lence (data not shown). Incidence of thrombosis
in the overall cohort (p=0.005) and in the control
group (p=0.008) of PV patients with CRF was
higher in comparison to patients without CRE
However the trend of thrombotic complication
prevalence in patients with CRF remained exclu-
sively in patients older than 60 years of age both in
the entire cohort and in the control group.
Thrombosis was found more often in the overall
cohort of PV patients and in PV patients of the
control group both older than 60 years with CRF
vs. in the same age subgroup of patients without
CRF (p=0.008 and p=0.018, respectively). The
role of CRF in thrombosis development is not
confirmed for the main group of PV patients.
Analysis of the thrombotic complication preva-
lence among the ET patients with and without
CRF confirmed their role in the overall cohort
with ET (p=0.026). Thrombosis prevalence in dif-
ferent age subgroups of patients with CRF and
without CRF was not significantly different (see
Table 1). No predictive value of CRF was con-
firmed for the main group of patients with ET.

Among both total cohort or the main and con-
trol groups of PMF patients with and without
CRF the prevalence of thrombosis did not differ
(see Table 2). Thrombosis incidence in the main
group of Ph-negative MPN patients was higher in
the cohort with CRF than patients without their
presence (11 of 29 vs. 1 of 14, p=0.035). When we
took into account the age factor then the throm-
bosis prevalence did not differ in any age subgroup
of Ph-negative MNP patients with CRF and with-
out CRFE

Prevalence of thrombotic complications in the
total cohort of PV patients older than 60 years of
age was determined in comparison with younger
patients (p=0.043). This trend on the threshold
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nauieHTiB i3 CII Ha MeXi CTaTMCTUYHOI JOBEIEHOCTI
(p=0,062) 36epiranack mist oci6 i3 @KP. Y rpymi koHTposo
PO3MOBCIOIKEHICTh TPOMOO3iB TaKOX BHILA Y XBOPUX
BiKoM noHas1 60 poKiB y MOPiBHSIHHI 3 TTALIIEHTAMK MOJIOJ -
me 60 pokiB (p=0,020). Ase Tin Yac IpOBEACHHS aHaJIi3y
BIUIMBY (hakTopa Biky moHazn 60 pokiB y 3aJeXXHOCTI Bif
BimcyrHocti yn HasgBHOCTI PKP, BugBICHO, 10 BUIIMIA
piBeHb PO3MOBCIOKEHOCTI TPOMOO3Y B CTapIlliii BiKOBiit
KOTopTi crocTepiraBcsl BUKIIOYHO y xBopux i3 DKP
(p=0,035). Buiumit piBeHb PO3BUTKY TPOMOO3iB Y XBOPUX
Ha ET BikoM noHan 60 pokiB y MOPiBHSIHHI 3 MOJIOJIIOIO
BIKOBOIO TTIATPYIIOI0 CIIOCTEpIiraBcsl B 3arajibHiil KOTropTi
oocrexxeHux (p=0,047) Ta He BM3HAYABCS B OCHOBHIl i
KOHTPOJIbHIil TpyIIi NMali€HTiB (Tab. 3).

YacrtoTa TpoM0OO3iB y MauieHTiB BikoM noHa 60 pokiB
ta MeHe 60 pokiB i3 [IM® He Bimpi3Hsach SIK B 3a-
rajbHiii KOropTi 00CTexKeHHUX, TaK i B OCHOBHilA Ta KOHT-
POJIbHIM Tpy1i (Tabu. 4). Pojb BiKy He MiATBEepIKeHA K
B yciit Tpyti onpomineHux i3 Ph- nerarmBanmm MITH,
TaK i B miarpymax i3 HasiBHicTIo Ta BigcyTHicTio DKP.

Posir ®KP 111010 po3BUTKY peKYpPEeHTHUX TPOMOO3iB
He MiATBEpJKeHa IJIs1 XBOPUX Ha XKOAHY 3 Ph-HeraTtus-
anx MITH (mani He mpuBeneHi). Buma posmoBcion-
JKEHICTh TpoM0O03iB y Koroprti moHan 60 pokiB y
MOPIiBHSHHI 3 MOJOAIIMMHU MalliEHTAMU CIIOCTe-
piraeThbCst BUKJIIOYHO B rpymi KoHTpoo 3i CIT (6 i3 33
npotu 4 3 62, p=0,049). I1ig yac mpoBeneHHS aHAII3y
BIUIMBY BiKY Ha PO3BUTOK PEKYPEHTHMX TPOMOOTHY-
HUX noxiii B Koroprax i3 ®KP Ta 3 BimcyTHicTIO OC-
TaHHiX, BUIIA 4YacTOTa pPe-TPOMOO3y 30epiraerbcs B
oci6 monaz 60 pokis i3 ®KP (6 3 24 nporu 0 3 19,
p=0,022).

Buznaueno, 1o acouiioanuii i3 ®KP BinHocHMit pu-
3uk (BP) BUHMKHEHHS TpOMOO3iB Yy 3arajbHiii KOropri
nauienTiB 3 CII cranosuth 2,25 (95 % AI=1,21-4,16;
p=0,005), a B minrpyri Bikom 1oHaz 60 pokis i3 ®KP BP
nopiBHioe 6,44 (95 % 1=2,71—41,45; p=0,008). Y rpymi
KoHTpoj1i0 xBopi i3 ®KP mamu y 2,31 pasu (95 % A1=1,20-
4.41; p=0,008) Bummii pu3nK BUHUKHEHHS TPOMOO3iB y
MOpiBHSIHHI 3 KoropToto 0e3 ®KP. Ase micis posmnomity
TALIEHTIB BilIOBIIHO 10 BiKy MOHaI Ta MeHIe 60 pokKiB,
npenukTuBHA LiHHICTE PKP y po3BuUTKYy TpomM003iB
30epira€TbCsl BUKJIIOYHO Y KoropTi nauieHTiB i3 ®KP crap-
mux 3a 60 poKiB, B SIKiii TPOMOOTUYHI YCKJIAIHEHHSI CITOC-
tepiranuchk B 11,08 pasu (95 % O1=1,69—72,38; p=0,018)
yacrile, HiX y nauieHTiB 0e3 MKP. Y 3aranpHiit koropri
xBopux Ha ET BusHaueHo, 1110 HasiBHiCTh OKP 306i1b111y€e
BP po3Butky TpoMOOTMYHMX eri3omiB v 2,74 pa3u (95 %
HI=1,18—6,23; p=0,026). Y xBopux OCHOBHOI rpymu 3 Ph-
HeratuBHUMU MITH BP, sxuii acolitoeTbes i3 HasIBHICTIO
®KP, cranosus 5,3 (95 % A1=1,00—32,45; p=0,035).

of statistical significance (p=0.062) remained in
the total group of PV patients with CRF In a
control group of patients older than 60 years of
age the thrombosis prevalence was higher than in
younger patients (p=0.020). However, when we
took into account the CRF (when analysing the
role of age over 60) it was found that the preva-
lence of thrombosis was higher only in older PV
patients with CRF (p=0.035). Higher level of
thrombosis in ET patients older than 60 years of
age compared to younger subgroup of patients
was observed in the overall cohort (p=0.047) and
was not observed both in main and control groups
(see Table 3).

Frequency of thrombosis in the total cohort and
in the main and control groups of PMF patients
older and younger than 60 years was the same (see
Table 4). The role of age is not confirmed both in
the entire group of irradiated Ph-negative MPN
patients and in subgroups with of without CRE.

Role of CRF in re-thrombosis was not con-
firmed for patients with any of Ph-negative MPN
(data not shows). Higher prevalence of thrombo-
sis in a group over 60 years old vs. younger per-
sons is only in a control group of PV patients (6
out of 33 vs. 4 out of 62, p=0.049). Revewing the
age role in recurrent thrombotic events with CRF
accounting the higher prevalence of recurrent
thrombosis has been seen in the cohort older than
60 years of age in comparison with younger sub-
group (6 of 33 vs. 4 of 62, p=0.049 and 6 of 24 vs.
0 of 19, p=0.022).

It has been found that in the total cohort of PV
patients with CRF the RR of thrombosis was
2.25 (95% CI=1.21—-4.16, p=0.005) and in PV
patients older than 60 years of age with CRF it
was 6.44 (95 % CI=2.71—41.45, p=0.008). In the
control group of PV patients with CRF and in PV
patients older than 60 years of age the risk of
thrombosis was 2.31-fold (95% CI=1.20—4.41,
p=0.008) and 11.08-fold (95% CI=1.69— 72.38,
p=0.018) higher than in persons without CRF
respectively. That is the predictive value of CRF
remailns only in a group of patients older than 60
years. It was determined that in the overall
cohort of patients with ET the RR of thrombosis
associated with CRF was equal to 2.74 (95 %
CI=1.18—6.23, p=0.026). In the main group of
Ph-negative MPN patients the RR associated
with CRF was 5.3 (95 % CI=1.00—-32.45,
p=0.035).
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Bik moHax 60 pokiB y 3arajibHiii KOTOpPTi XBOpHMX Ha
CII TtakoxX € MpeauKTOPOM TPOMOO3iB, SIKMM 30i/IblIYE
pU3BKK X BUHUKHEHH: B 1,73 paza (95% 11=1,00—2,98;
p=0,043). Cepen nauieHTiB rpynu KoHntposiio i3 CIT BP
y XBOpHX BiKOM TOHaa 60 poKiB pUM3WMK BUHUKHEHHS
TpoM603iB y 2,04 paza (95 % MI=1,12—-3,68; p=0,02)
BUIIMI B TOPiBHSIHHI 3 MalliEHTaMW, MOJIOALIUMM 3a
el BiK. Y BUMNAAKy BpaxyBaHHSI HasIBHOCTI Ta BiJICyT-
HocTi ®KP mporpoMmboreHHa pojib BiKy 30epira€Tbest
BUKJIIOUHO B 0cCi0 i3 @KP rpynu koHTpoOII0, B sKiit BP
PO3BUTKY TpoMmbo03iB y 2,21 paza (95 % A1=1,00—4,95;
p=0,035) Bu1IMii cepen naLieHTiB BikoM nmoHazn 60 pokiB
y TIOpiBHSIHHI 3 MOJIOAIIMMU 3a 60 pOKiB XBOpuMH. Y
xBopux Ha ET mpeaukaTUBHY LiHHICTb BiKy moHaz 60
POKiB JJ1s1 pPO3BUTKY TPOMOO3iB IiATBEPIXKEHO IJIsl 3a-
rajJbHOI KOTOPTHU TIAli€HTIB, B sKili BP BUHMKHEHHS
TPOMOOTUYHUX YCKJIAAHEHb y CTapIliil BiKOBil rpyIli B
2,5 pa3za (95 % MAI1=1,05-5,92; p=0,047) Bumuii y
MOPIBHAHHI 3 MOJIOAIIMMH 3a 60 POKiB XBOPUMH.

Bik moHan 60 pokiB TaKoX 30iJIbIIYE PU3UK PO3BUTKY
PEKYPEHTHUX TPOMOOTUYHUX MOAIA B TPyl HEOI-
pominenux xsopux Ha CII B 3 pasu (95 % JAI=1,09—
7,92; p=0,049). Ilicasa ypaxyBaHHSI TaKUX IPEIUKTOPIB
TpoM603y 1k DK P Br3HaueHa TeHAEeHLLisI 30epira€Thbcs B
MAali€HTIB 3 iX HAsSBHICTIO, B SKUX BU3HAYEHO CEepemaHiil
piBeHb IMIPOTrHOCTUYHOI epeKTuBHOCTI Mapkepa — ITTTK,
sIKa TopiBHIOBata 62,5 % malicHTIB.

ITinTBepaKeHa pojb Mepeayouoro TpoMoo3y B aHaM-
He3i T pO3BUTKY PEKYPEHTHUX MOAIl y 3arajbHill KO-
ropti xBopux Ha ET. BinHOCHMIT pU3MK BUHUKHEHHS pe-
KypPEHTHOTO0 TPOMOOTHUYHOIO YCKJIAMHEHHS Y XBOPUX Ha
ET 3 tpombo30M B aHaMHe3i mopiBHIOBaB 2,75 (95 %
A1=1,15—-6,51; p=0,035). IIpenuxiis pakropy TpomMGO-
TAUYHOTO €T30y B aHAMHE3i I PO3BUTKY PEKYPEHT-
HUX TpoMm603iB y xBopux Ha CII ta [IM® He gocsria
PiBHSI CTaTUCTUYHOI TOBEAEHOCTI.

OpHoBapiaHTHUIT aHani3 nigTBepaus, o MKP ta Bik
€ npeaukropamu Tpom003iB y mauieHtiB 3 CII ta ET.
AJle micyisl NpoBeAEHOro aHallizy 3 ypaxyBaHHSIM JeKilb-
KOX TIpeIUKTOpPiB TpoMOO3y Oy710 BM3HAUYEHO, IO BiK
noHan 60 pokiB He € He3aJeXHUM (aKTOPOM, a Mae
poTpoMOOreHHU BILIMB y KoMOiHawii 3 ®KP sk y
xBopux 3i CI1, tak i 3 ET. ®akTopu KapaioBacKyJsipHO-
ro pU3MKY TaKOX pealli3yloTh CBili TPOMOOTeHHMI TTO-
TEHIIiaJl BUKJTIOYHO B KOTOPTI MAlli€EHTiB BiKOM MmoHaz 60
poxiB i3 CII ta ET. FimoBipHO, 1ie OB SI3aHO 3 BIKOBOIO
HeonHopiaHicTio BUGipok xBopux Ha CIT ta ET i3 ®KP
ta 6e3 MKP, a TakoxX HEpiBHOMIPHUM X PO3IOIIJIOM Y
pi3HMX BiKOBUX MiArpynax. 3o0Kpema, y Tpyri KOHTPOJIIO
3 CI1 yacToTra nauieHTiB BikoM noHaz 60 pokiB BUllia ce-
pea xBopux i3 ®KP, Hix y koroprti 6e3 ®KP (14 i3 24

In the total cohort of patients with PV the age
older than 60 years also was the predictor of a
thrombosis increasing the risk of thrombotic com-
plication by 1.73-fold (95% CI=1.00-2.98,
p=0.043). In the control group of PV patients older
than 60 years of age the risk of thrombosis was 2.04-
fold (95 % CI=1.12—3.68, p=0.02) higher than in
younger patients. When we took into account the
CREF the prothrombogenic role of age remains only
in the control group of PV patients with CRF
where the risk of thrombosis was a 2.21-fold (95%
CI=1.00—4.95, p=0.035) higher in persons older
than 60 years of age in comparison with younger
patients. The age predicative value for thrombosis
development is confirmed for the total cohort of
ET patients. Relative risk of thrombotic complica-
tions in ET patients older than 60 years of age was
2.5-fold (95% CI=1.05-5.92, p=0.047) higher
compared to younger persons.

Age over 60 years increased the risk of recurrent
thrombotic events in non-irradiated group of PV
patients by 3.0-fold (95% CI=1.09—7.92, p=0.049).
Upon accounting for CRF as the thrombosis pre-
dictors the revealed trend remains if the latter are
present. The prognostic efficiency (AUC) of age
over 60 years for the thrombosis development was
equal to 62.5 %.

Role of persisting thrombosis in a history for the
onset of recurrent events was confirmed in the
entire group of ET patients. The relative risk of
recurrent thrombotic complications in ET patients
with the history of thrombosis was equal to 2.75
(95% CI=1.15—-6.51, p=0.035). Predictive value
of the history of thrombosis for a recurrent episode
development in PV and PMF patients had not
reached a statistically significant level.

Univariate analysis confirmed that CRF and age
are the predictors of thrombosis in PV and ET
patients. But upon accounting for some predictors
of thrombosis it was found that the age over 60 is not
an independent factor but is thrombogenic in com-
bination with CRF both in PV and ET. Car-
diovascular risk factors express their thrombogenic
potential only in a group of PV and ET patients over
60 years old. This is probably due to the age hetero-
geneity of patients with PV and ET with CRF and
without CRF and their uneven distribution in dif-
ferent age subgroups. In particular the proportion
of persons older than 60 years in a control group of
PV patients with CRF was higher than in the
cohort without CRF (14 of 24 vs. 1 of 9, p=0.018).
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npotu 1 3 9, p=0,018). ¥V 3aranbHiii KOropTi Ta KOHT-
pousibHiit rpymi xBopux Ha CIT BikoMm monHam 60 pokiB
pO3IOBCIOMKEHICTh 0¢i0 i3 @KP Buia B mopiBHIHHI 3
KOropTolo mauieHTiB Monoamux 3a 60 pokiB (33 3 45
npotu 25 3 73, p=0,0001 Ta 14 i3 24 npotu 5 3 19,
p=0,035). Xoua BiuB ogHOro (pakropa Ha iHIIUIA Ta-
KOX HEMOXJIMBO BUKIIOUMTH. Bu3HaueHo, 1m0 Ha-
saBHicTh ®KP € 0ijbllI MOTY:KHUM TPUTEPOM PO3BUTKY
TpoMO0O03iB, HiX (pakTop BiKY, 1K y xBopux Ha CII, Tak i B
nauieHtiB 3 ET. Ane misi BUHUKHEHHSI pe-TpoMOO3iB
poiar @OKP He minTBepakeHa, HAaTOMICTh BHM3HayeHa
NpeIMKTUBHA LIHHICTh (pakTopa BikKy rmoHaa 60 pokis.

BUCHOBKU

dakTopu KapmioBacKyJISIpHOTO PU3UKY € MOTYKHUMU
MpeauKTOpaMu TpoMOO3y, SIK B 3arajibHill KOTOPTi, TaK i
B HeonmpoMiHeHux xBopux Ha CII ta ET. ¥ Bunmanky Bpa-
XyBaHHs ¢akTopa Biky xBopux Ha CII ta ET, npoTtpom-
6orenHa posb ®KP minrBepikeHa BHUKIIOYHO IJIsI
nauieHTiB BikoM rmoHan 60 pokis. ®KP € npeaukropamu
PO3BUTKY TPOMOOTUYHUX YCKJIAIHEHb BUKIIOYHO y 3a-
rajapHiii rpyni onpomiHeHux i3 Ph-Herarusnumu MITH.
Bik nonag 60 pokiB TakoX € ¢HakTOpoM BUHUKHEHHS
TpOMOO3iB, K y 3arajbHili KOropTi, TaK i B KOTOPTi He-
onpomiHeHux xBopux Ha CII ta ET, a TakoxX ogHUM i3
TPUTEPiB PO3BUTKY Pe-TPOMOO3iB y HEONMPOMiHEHMX
namienTiB 3i CII. Xoua anajiz mpoTpoMOOTeHHOI poJTi
Biky B oci0 06e3 ®PKP Ta 3 ocraHHIMM IiATBEPAWB
LIHHICTh BiKYy MoHaa 60 poKiB I BAHUKHEHHST TPOM-
003iB BUKIIIO9HO Y XBopux i3 @KP. Tpom003 B aHaMHe3i1
€ (aKTOpOM PO3BUTKY MTOBTOPHUX TPOMOOTUUYHUX YCK-
JIaIHEeHb y 3arajbHiil Koropti xBopux Ha ET.

TakvM YMHOM, Y JOCHIIKEeHHI MiATBEPIKEHO, IO BiK
noHap 60 pokiB, HAsSIBHICTh TpOMO03y B aHamHe3i Ta DKP
€ He3aMiHHUMM (pakTopaMu TpoMOO3y, SIKi TTOBUHHI Bpa-
XOBYBAaTHUCh ITil Yac cTpaTucikallii pu3MKy BUHUKHEHHS
TPOMOOTUYHMX YCKJIaIHEHb Yy XBOpuX Ha Ph-HeraTusHi
MITH Ta, BianoBigHO, IiJ Yac iHiliauii Tepartii.
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In the overall cohort and in the control group of
PV patients older than 60 years the prevalence of
individuals with CRF was higher compared to the
cohort of younger patients (33 of 45 vs. 25 of 73,
p=0.0001 and 14 of 24 vs. 5 of 19 p=0.035).
However the modifying effect of the one factor to
another cannot be excluded. CRF are found being
more powerful triggers of thrombosis than the age
in PV and ET patients. Role of CRF for occur-
rence of re-thrombosis is not confirmed, while the
predictive value of the age for re-thrombosis had
been found.

CONCLUSIONS

Cardiac risk factors are the powerful predictors of
thrombosis in the total cohort and in non-irradi-
ated patients with PV and ET. When we took into
account the age factor in PV and ET patients the
thrombogenic role of CRF remained only in
patients older than 60 years of age. Cardiac risk
factors retain their predictive value for the devel-
opment of thrombotic complications in the total
group of irradiated patients with Ph-negative
MPN. The age is also a factor of thrombosis in the
total cohort and in the control group of PV and
ET patients, and it is one of the triggers of re-
thrombosis in non-irradiated patients with PV.
However the age over 60 years is found critical for
thrombosis only under the CRFE The history of
thrombosis is a factor of development of recurrent
thrombotic complications in the entire cohort of
patients with ET.

Thus the study confirmed that the age over 60
years, thrombosis history, and CRF are the essen-
tial factors for thrombosis, which should be taken
into account during risk stratification for throm-
botic complications under the Ph-negative MPN
and within therapy initiation.
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