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Lleasio npeactapanesof paboTh RBARAACE OUEHKE KAHHHHECKHY OCODEHHOCTEH, PHOKA Pa3sMTHI TROMDOTHYECRIO. OCADKHEHMH
(TO) v GoabHEX SCCEHUMAABHOA TPpoMGoUMTEMMER (3T) M nepamysbs mwenodimbposou (MMOD] B 328MCHWOCTI OT MOABKYATD-
HOH XapaKTepHcTHEH 3abonesanHi. MpoBeses aHAAW3 KAWHWHBECKHX AaHHEX, AabopaTophbx nokasaresed y 50 GoasHEx 3T w
50 GoasHepn MM, HaGADAIBCICR B OTABAEHHH CTAHAADTHIALMH MeToAoE acyeHus (DFEY THL M3 PO © drespass 2015 1. no
ceHTROpE 2016 r. Bussseso, yTo BoasHee 3T W MM wiesoT BRcokdi prck paassmus TOL Puck paassmus TO y nauwewton © 3T
Buiwe (24% o Boel rpynne), e ¥ GoasHss MA@ (14% 8 obcwesopasnoR rpynnel. Mpr 3T wieeTon BEcokuA Pk TpowGosos
B CAYHAE BEHEBABHHA MYTAUHA resos JAKZ W CALR B CpaBHeqHM C o TROAHLME HETETHEHEMM HADAKAEHHIMH. BoasHEe [TMCD ©
syTaused VE17F reda JAKD MMEIDT BECOKHA DHCK Pa3BHTHA TO N0 CPaBHEHNID C NELMENTAMH — HOCHTEARMMH My Taums CALE 1
B o TROFHLE HETATHEHEX CAYYaRX. He BHRBABHD ADCTOBEDHON SCCOUMALMK TO © BEOORMM TROMOGOUMTOI0M. ¥ GoabHEx [TMOD
HE BHABAEHO HEMATHEHOM NPOrHOCTHHECKOND 3HAYEHHA TaKom (PakTopa, Kaxk Bo3pacT.

Kaouwepule cAnBa: XpOHHYECKHE PETHEHLE 300ABBIHHR, FOCEHUINALHER TDOASTOUHTEMHA, ITELRMHHLE MHEADGNE
G0, TRRGOTHYECKHE OCADKHEHMR, JAK2VE 1 7F, CALR, MPL.

Clinical features of essential thrombocythemia and primary myelofibrosis, depending on the

molecular characteristics of disease
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The aim of the present paper was to evaluate the clinical features and risk of thrombotic events (TE) in patients with essential
thrombocythemia (ET) and primary myelofibrosis (PMF), depending on the molecular characteristics of disease. Clinical data and
lahoratory parameters were analyzed in 50 ET patients and 50 PMF ones who had been followed up at the Department for Stan-
dardization of Treatments, Mational Research Center for Hematology, Ministry of Health of the Russian Federation, from Febrmuary
2015 to Septernber 2016. The patients with ET and those with PMF were found to have a high risk of TE. The risk for TE in the
patients with ET is higher (24%: in the entire group) than in those with PMF (14% in the study group). In ET, there is a high throm-
beosis risk in the detection of JAK2 and CALR gene mutations as compared with triple-negative cases. The PMF patients with [AK2
W61 7F mutations are at high risk for TE compared to those who are CALR mutation carriers and in triple-negative cases. There was
no significant association of TE with high thrombocoytosis. A factor, such as age, was found to be of no negative prognostic value
in the patients with PMF.
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HM — uudapir muokapm

HI1 — memiHEAA oAU TEM R

Me — megmana

OHMEK — ocTpoc HapyImcHEC MOIMOBORD KPOBOODPAIIICHIA

XMIN3 — xposweeckse Mmuenonponsde parses ke 3aboresaHms
3T — scccHuMANEHAR TPOMOOLHTCMMS

XpoHnueckHe MHETONpOIMGEPITHRHKE 3300MCBAHHA
(XMII3) npencrapnsoT cobolt KnoMankHERE 3aboleBAHME,
BOSHHEARMIIHE HA YPOEHE CTROAOBOH KPOBETROPHON EIIETKH.
XMII3 xapaxrepuayiorca npomsdepaimedl omHoit wix Gonee
KNETOMHO THHHH MHETONOA33 B KOCTHOM MO3ME ¢ PH3HAKA-
MH CoxpaHipoil TepuuHATEROR TrddepeHMpoRKH W conpo-
BOIARTCH HIMEHEHHEM NMoKasareneil nepubepreckoil kpo-
gd. K rpynne knaccuueckmx Ph-werammmnex XMIT3 omaocar
TPH HOGOMOTHYECKHY BAPHAHTA. HCTHHHAN IIOTHITHTEMHA, 3C-
CeHIMANEHAR TpoMOouHETeMHuH (DT), neporuneii Muenodm-

6pos (IMTM@) [1, 2.
4

Sruonorns XMII2 no cux nop e yeranonnena. Bemy-
mel rHnoTesol SRTHETCH MHOTOSTANHOCTE BOSHHKHOBEHHA
3ad0NEEAHHA, NPH KOTOPOH NpeIpacioIoKeHHOCT: K O0nes-
HH PEANHIVETCH MO0 BOGIEHCTEHEM BHEITHKX (haKTopoR, mo-
BPEXIAIDIINY TEHOM HOPMATEHONH KIETKH H NPHBOINIINE K
28 TM0KAveCTEEHHOH TpanchopManH.

Orepraree myTams Vel 7F n rene JAKZ2 5 2005 . aBHN0CE
AHAYHTENEHEM IIANOM B IOHHMAHHH OHOTOMHYECKHY OCO-
GenrocTelt Ph-ueraruomex X MII3. Mpakcrsiecks v seex na-
UHEHTOR ¢ HeTHHHOR nonuurTesueli (MIT) auannserca sy -
tauma rena JAKZ2 n 96% cmyuaen syTaimns ValTF (14-it ox-
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30}, B 2% wabmone et syTamse 8 12-m sicsose [2, 3] Myma-
una JAKTV61TF suspnserca nprn 3T B 55% maGmoneHmni B
meerca 8 45— 68% cmyuaen mpu [TM®, Torna xax MyTames B
12-m s¢30me reHa JAK 2 NpaKTHYECKH He BeTpeuasTea mpH 3T
n [TMd [4—a].

IMosmso sMyTanms rena J4 K2y Gomsass XMI3 pampns-
0T MyTALMH B IpyTHY resax. Myrammm rema MPL scTpeuamnT-
ca 8 4% uabmonemdt npu 3T, 8 8% — npu [TM@ » kpaiiue
penko nps HIL Tlpeuem wambonee gacTeie MyTauUMH
MPLW315L/K nafmonamorea 8 10-m sk3one [7T—10]. Myma-
A MPLS505N prapnaerca kak npa 97T, Tak n npe Hacnen-
creenHoil Tposbomrressn [9, 10]. Jamune MyTamm He ap-
NHIOTCA cTporo cnenrdirsnm s XMIT3,

B 2013 r. noseMIACcE GAHHEE O THATHOCTHYECKOMN IHamH-
MOCTH COMATHYECKHX MyTamuit 8 9-m 3xs0ue rena CALR, ko-
AHPYIDIIErD Oenok kankpeTHiyiaHH. Buamnenm 36 pasanx
EHIOE MYyTALIHH B 3TOM MeHe, KOTOPLIE MPHBOAAT K 00pazosa-
amo sedextHoro Oenxa. B sccaenopanmsx i vitre KIeTRH,
IKCIIPECCHYIOMIME MYyTHpOBAHHEN red, ofinanams cnocob-
HOCTRIO HEZARMCHMOND OT ITHTOKMHOR DOCTA B KV IETYDE, tTo,
BEPOATHO, CRAEaND © akTusanned Gemca STATS. ¥ nammmen-
ToR Be3 MyTauHi B redax JAK2 w MPL syTaimH B rene CALR
nrmRAeHE B 67% cyuaes npy 3T u 88% npu [IM@. [dpyrue
ABTOPEL TAKE? BRIARHIH KpaiiHe BEICOKYID YacTOTY MyTarmii
reda CALR y nammentoe ¢ XMT13 (g 70—84% cmyuaes B o1-
cyrerase MyTamds reda JAKZ). [Tpr arom smytamam C4LR of-
HApyKeHE B 8% coy4aes NpM MMENOIHCILIACTHYECKOM CHH-
APOME M B EMHHWYHEX HAGMOIEHHAX MM IPYTHX MEEI0HI-
HEX Heomnasuay. Baxwo, 4o oM B onHoM coydae sabonesa-
HAH HeMHEAOHAHOH MPHPOIE MYTAUHH B JaHHOM [EHE He
mraenenn [11, 12].

Mytaimn B repax JAK2, MPL, CALR umewnT Donbimoe
JAHATHOCTHYECKOE 3HaueHHe. Mx eannenne cenueTensCTRYET
0 KIOHANEHOM XapakTepe 3a00IeBaHHs W NoMoraeT B pudibe-
penmmantHoit muarnoctuie MIT, 9T, [IM®@ or pama opyrax
MHETOHIHEIX HEOIUTATHH, 3 TAKKE BTODHYHEN SPHTPOIMTO-
308 W TpoMGouHTOR0R. Hapamy ¢ 3THM aKTMBHO H3y4YaeTeH
POUTE DAHHELX MyTauHi B nporuose XMTI3 [13, 14].

OCHOBHEIMH NPHUMHAMKE, CYUIECTEEHHD CHHREIITHME
KaUecTHO HHIHH H YIPOEIOUIMMH EH3HH NAlHEHTOE ©
XMII3, annaorcs TPOMBOTHUECKHE M MEMODPArHYECKHE OC-
nokHeHHd. ConokymHan gactora Tposoosos npy HIT cocras-
nmer 3,8 wa 100 naumenro-ner, npu 3T — or 2 go 4 wa 100
marmenTo-aet, npd [TM®@ — 2,23 ua 100 mamwmenro-aet [15].
Bospact u rpomGoriueckse ocnossenni (T0) b anamuese —
OCHOBHEE thakTopl pHcka pazermid T0. Brercowxwit TposmGo-
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oo (21000 s 1500-10°/1) seaserca dhakTopoM pHCKa re-
sopparvueckux ocnoxnenuii, o se TO [16]. Nemopparme-
CKHE DCIHRHEHHS, CTIOHTAHHKE WIH CIPOBOIHPOBAHHEE T§-
WE MATKIMH XHDYPIHYECKHMH BMENIATENLCTRAMM, BADEHTY 0T
OT HEIHAYHTENEHEY (HOCOBHE, JECHEREE KPOBOTEYEHHHA, SK-
XHMOGE) 10 HEMOCPENCTREHHO YTPOKAI I RKHIHH KPOBOTE-
UEHHA {EETYI0THO-KHIIEYHEE H IPYTHE TIOIOCTHEE KPOBO-
TEUSHHA).

Leneso nanmoil paboThl ARIASTCH DUEHES KIHHHUSCKHY
ocobennocTedt, pucka pasauTig TOy Gonsusx 9T u [IM@
SABHCHMOCTH OT MOVIEEYIAPHOH XapakTepHCTHEH 3abonepa-
HHS.

B pamkax HayqHo-HCCIENOBATENECKON paGoTel «MyTa-
MK B redax JAK2, MPL, CALR, SF3RT npu Ph-neramuansnx
MHETOTPOMH(ENETHENEIX 32001 EAHHAY (HEOTLNATHAX) H MH-
ENOAHCILIACT HYECKHY, MHEIOIPOIHGE PATHEHELX 330018 BAHH-
axs cthopsuporana rpynna namuedTos ¢ 3T u [TMO, uabmo-
JABIIHXCA B OTICAZHHH CTAHIAPTHIAUMH METOOOE JEHeHHA
MIEY 'HI M3 P@ ¢ despana 2015 r. no cenmabps 2016 r.
Beem GOMBMEM TMPOBENEHO KOMIUMEKCHOE obDCNemoBaHHE,
BEOYAININES KAK HCCIEIDBAHHA, HeOONOIMMEIE JUTH THATHO-
CTHEH 3300M2BAHHA, TAK M OONOMHHTENIEHEE, MOSB0AAIDIIHE
OTIPENENHTE TAKTHEY BenenHA mamenTa. Bo scex comyuanx mu-
ArHO03 YCTAHORNEH B CODTRETCTEMH C kpHTeprans BO3 2008 r.

Decenupansnas TpombomnTemag. B nocnenopanme momo-
yeHEl 3 GOMIBHEIX C BNEPHEIE Y CTAHORTEHHEIM THarHosonm 9T,
B nccnenopanmoit rpymme 9 vysume B 41 xenmmma, Coor-
HOLMIEHME My *uUMH ¥ xeriuH passo | ;4,5 Boapact Gonsaiix
coctapun or 19 no 75 ner (Memmana — Me 36 net). ['pynna
GonkEHEIX cTapine 60 ner cocranmna 6% (3 nanmedTa).

Beem nanmedTaM BRMONHEHD HCCHSNDBEAHHE KOCTHO-
MO3MOBOMD KPOBETROPEHHA (TpenanoGmoncus rpefus mom-
BII0MHOH KOCTH © THCTOIOTHYECKHM HCCIeI0BEaHMeM TPerna-
uobmorrara). B 47 (949%) coyuanx kocTHsb Moar G0 HOpMO-
KNeTouHEM. THNepneTouHOCTE KOCTHOMN MO3TA BRIMRTEHA B
3 (6%) uaGmonesmsne. TumokneTrounsni KOCTHRGE Mo3r He
BHARIEH HH B OIHOM Caydae.

Beccumrmompoe TeueHHe 3a00neBaHHA (OTCYTCTEME JID-
G xanob, comzanunx ¢ DT) wabmonanocs B 65% coyuaen.
B 5% wafmonenmil NauMeHTH WCIETHBATH IHCKOMQOpT/
Bomm 33 rpyaHeEof. OCHOBHEM KIHHHYECKHM MPOARTEHHEM
3AG0NEBAHKA, TIOCTYRHEIIMM NMPHYHHOR OODAIIEHH TIAH-
EHTA B KAMHHKY, ObUTH *ano0k Ha ronoasyio 6ok (305%). -
NoBHAR 00Nk B GOABITHHCTES CIYYSER HOCHIA XaDAKTED MH-
TPEHH.

C ymepeHHOI cIMeEHOMErATHER (PaZMEDE! CENESEHKH HE
MPEBLIIANH 5 CM H3-TI00 kKpas peGepHoil myrH) safonenanHe
mpotexano ¥ 9 (18%) GoasHEN, B OCTAABHEY cmyuaax — y 41
(£2%) GoIBHOTD CIUIEHOMETATHA HE BRHALIEHE,

Beem naumenTaM, BKBOYEHHEM B HCCISI0BAHHE , POB0-
IHAH  MOTEEVIAPHO-TEHETHUECKDE  Hocnemnommne  (JAK2,
MPL, CALR). Myraupa V61 7F rena JAK? nrisanena v 26 (52%)
Gonenen. B 2 coyuany nponenena KauecTReHHad, B 24 — xomH-
YECTEEHHAA OUEHKA. ATUenkEHan HATPY3Ka cocTasmna ot 1 no
£0%. Myraman W515L rena MPL prsmnena B 1 coyuae. Myra-
MK rena CALR ouapyxens v 15 (30%) naumenton. «Tpoii-
HEE HeraTHEHEEs (inple negative) cmyuam cocranmnu 18% (9
GONBHED).

Koumarmnan unbopmagus:

Memuxcan Auanm Jesoroeua — 328, HAYIHO-KTHHEECCKHM OTI-HECM
CTAHIAPTHIAMN MeTOA0E AcacHs; c-mall: anoblood@mail .
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OcuopHEM A300PATOPHEM MEAPAMETPOM, OITPEIETHI-
mHM guarsos 37T, apTAnocs: KOuHecTE) TROMODLIHTOR B TIE-
prpepuueckni kporu. B nccnemyemoil rpynne SonsHEX 3TOT
MOKAZATEN: cocTanun oT 525-10° po 2525-100/n (Me 842-10%/x).
TpomBouwms y mammenron ¢ 3T u syTaumeit rema JAK? co-
crasune o7 525-10° no 1410-109/x (Me 730- 108/1), © smyTamma-
MH rena CALR — ot 691-10° no 2525 10°%/n (Me 1000-10%),
«TpofiHKe HeratHEHkies cryuan — or 600 go 1600-10%0 (Me
1163 10%/1). Jlaboparopune ocodbennoctd 3T B 3aBMCHMOCTH
OT MOJEEYIAPHEX XAPaKTEPHCTHE 3a001eBaHHA pecTanie-
HEl B Tabn. 1.

Hecworpa na somonoit soapact nauxenton, y 41 (82%)
H3 HHX HMETHCE COMYTCTEYoumMe sabomepanma. Ha uux y 21
(42%) mMArHOCTHpPORAHO OOIEE ABEYX COMYTCTEYIOIIHX 3abo-
nepanmil. JaGonenanus cocyaos (reMoppoil, BApHKOHAA Go-
nesHb) — v 4 GOIEHEX, METON0TH BEHCKOH PEnpoIyETHEHOH
CHCTEME! (IPHERMHOE HEBKHAIIMBAHKE DEPEMEHHOCTH, Dec-
IWIOOHE, JIOMETPHOZ, MHOMA MSTKH, NOTHEHCTOS SHYHH-
xon, GHOpoaTeHOMa MOTOUHEIX Xenes) — v 16, cHCTeMuke
wOONEBANHA COEMMHMTENEHDH TEanH (anTwdochomrman-
MBI CHEIpOM, apTpUT) — ¥ 3, sabonenanus CepaeuH0-Cocy-
mHCToi CHCTEME (APTEPHANRHAA THIEPTOHHA, APHTMHA) — ¥
11, sunoxpuuHo# cucTeMs (caxapukil nuabet, yanonoil 306,
HAYTOHMMYHHER THPEOHIHT, aneHoMa renodmza) — v 14, ne-
MEBAPHTENEHOH CHCTEMEl (XPOHHYECKHH FACTPHT, METYHO-
KaMEHHAS BoAesHs, S3neHHan GonesHs xenyoxKa) — y 12, mo-
YEELIENHTENEHONR CHCTEME! (MOUeKamennas GonesHk, Xpo-
HHUECKHIT IMCTHT, XpoHHUeckHi muenouedpuT) — v 4, Ho-
B00Opas0BaHHA (0a3ATHOMA, PAK MATKH, PAK MOJOWHON e-
meskl, nedoMBoMa eTymKa) — v 4.

HzpecTHO, YTD OCHOBHEM OCNGEHEHHEM 3a60MeBAHNA,
NPHBOIANTHM K HHEATHIHOCTH, sananTcs TpoMboss. TO B
Hecnemyesolt rpynne ermaness y 12 (24%) 6onspen: OHME
y 1, HM — v 6, tpombBos popoTHod perw v |, nokrenod nens
y |, nomxmowmaHoit sensl v 1, aprepuil cergaTkn maza v 1,
GPIIIHOMD OTIENE A0PTH M MoueyHol aprepur v 1 (oM. Tabn.
1). B nanuodl rpynne coOTHOMEHHE MYKYHH H KeHIIHH CO-
crapuno 1:2,7, sozpact ot 27 no 75 ner (Me 3% net). Konuen-
Tpauma TpoMooHToR 0T 542-10° 3o 127 5- 108/ n (Me 827- 107 /m).
B & coyuasx vy naummenTor onpenensnack Mytamua Val7F rena
JAK2 v Toneko B 4 pabmonessax (TpomB03 momkmoTHaHOH

pensl ¥ 3 coyuas HM) — syrames rewa CALR. Beposmuocts
TO ne zapucena oT KINYECTED TPOMOOUMTOR: ¥ (OILHEN C
JAKZ+ n tpombBozamu — (630— 1375} 10%'xn (Me 730-10%/0); ¢
JAK2H n 6es TpombGosos (525— 14100-10°/a (Me 733-10°/n); ¢
CALR+ ntpombozamm — (691—1031)-10°% 0 (Me 839-10°0/n); c
CALR+ ®m Oe3 tpombosor — (B21—2525)10%n (Me
1115-10%/m).

[MaumerTs MoMyyanH Tepanim B cooTReTcTRHM ¢ Poc-
CHIICKMMHE KTHHHUECKHMH PEKOMEHIALIMAMH N0 JTHATHO-
crike ¥ aeveHuo Ph-merammansmx MI3: mnpoxcaxapba-
mun — 17 (34%) Gonsuex, ueTephepon-a — 16 (329), ana-
rpenen — 4 (B%), cHMITTOMATHUECKYIO TEPAITHIO (AHTHAIPE-
rauTh) — 13 (26%) naumnentos [1, 17].

Mepasmsi mwenohubpoz. Hocnemyeman rpynna axmo-
yana 50 6onnasn 8 poapacte ot 24 no 83 ner (Me 47 ner, crap-
we 60 ner 16 nannenTon, wux 32% ). CooTHomeHHe My EIHH B
WeHIMH pasHo 1:4.

Beem nanmenTam OpoBegeH0 THCTONOTHYECKOE HCCIEN0-
BaHME TpemaHobHonTara KocTHoro mosra. Panmas/mpedm-
fposHan cTamms mHarnocTupomana y 20 (40%) SomsHex, v 4
(8% ) GOMEHEIX — NOCTIOMHIMTEMMYECKH Muenodnepoa, ¥
26 (52%) onpenenanack xapakTepHan kapruna TTM@,

Knunmueckan kapritna [TM@ cxnananaetca w3 cHEOpO-
mop. OJCHOEBHEIMH NPOAEAEHHAMH GOTEIHE ORTH YTOMIRE-
MOCTE, HE CRAZIHHAA C HATHIHEM SHEMHH FTH APYTHX COIYT-
crryiinmx safonesannil, — 46, CHMITTOME! OITYXONEROH HH-
TOKCHEALMH (cyDdepuIHTeT, CHHKEHHE MACCH TENd, MmoT-
meocTs) — |0, axparenmsl Kosseit 330 M CYXOCTE KOKH —
9, HERPONOrHYECKHE MPOARTEHNA (VM B TONOBE, MIDEHAR
G0k, TPERDNHOCTE) — 7, npomdepaTHRHER cHEIpoM (uye-
CTBO RAHHETD HACKONEHHA, HOMH B TeRoM noapetepse) — 2,
Bonk 33 rpyousodi — | cayuait. B 4 (B%) cayuanx TaoxecTs co-
CTOAHHA MALHEHTOR ONPENeIAnach TARETHM AHEMHYECKHM
CHHAPOMOM — AHEMHHA HOCHIA 3aBMCHMENL oT Tpancdy i
XapaKTep.

CrnepoMerania  (MANLNHPYEMEIE DAIMEDPE] CEIE3EHKH
fonee 5 oM HHEE Kpasd pefepuolt myru) sempmenay 43 (8e%)
MALHEHTOR,

B bonkmmucTee Hafmonesmil IHArHOCTHPORAHE! COMYT-
CTHYIOIIHE 2a00IERAHMHA; CEPIEYHO-COCY THCTON CHCTEME! (ap-
TepuankHan runeprorma) y 13 (26%) GomsHBLG, BAPHKOIHAHR

Tabwsia 1. KaMuHyeckme W AaGopaTopHbie GCoBeHHOCTH 3T B JABHCHAMOCTH OT MOAEKYARPHOR XAPAKTEPHCTHKH 2200/ ERAHKA

Kparroped JAKIVITF (26 Gomsn) CALR (15 Gamsrx) «Tpoiince Herammoes (9 Gom-
Boapacr, romu (Mc) 23—62 (36) 19—75 (48) 25—54 (30)
DpurpomaTs, - 1070 (Me) 39—-59T(4.M 3,8—5(3,28) 4,09—4 93 (4,24)
Tessornobue, rin (Me) 105—146 (142) Y9148 (128) 120—142 (129
Tessarorper, % (Mc) 3350, (44) 31—47 (39.5) 33431 (38
TpomGousrre, -10% 0 (Me) 5251410 (730) 691—2525 (1000} 600—1600 (1165)
Neitxomae, -10°/a (Mc) 5,33—12,1(7,38) 6,7—13,7 (8.1) 5.95—13,88 (8,9)
Crnenomeraman, % ] 27 2
TpomGoa, abe. mueno BonsHEx (%) 2031y 427 0
Nosanwaauma Tposbiosos {abc. - Boporsan scuay | Momemosnrasas seuxa vl
o BOAEHEIX) Jloxrcean ena y | HM ¥3
OHMK y |
HMy 3
Aprepua ceruaren y |
EpromHoit oTnen aopTa +

nEBAA NoYcaHasn aprepHa v |

lpumevanue, OHME — octpoe mapymrenne mosrosoro kposcobpamessst; HM — wrdapicr mwosapaa.
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Karmiveckne ocobennocTn 3T w MNTMO 1 sx MOASKYARDHEE x30AKTERHCTHEH

Tafawua 2. Kauunyeckne W Aaaboparopuee ocobeHHocTH MMOD B 2a8HCHMOCTH OT MOAEKYARPHOR XAPAKTEPHCTHEH 3ab0-

ACBAHHA
K parrepanii JAKIVAITF (26 Gonesnix) CALR (16 Sonexex) « [ podinoc HeratHaHocs (7 BoAEHEX)

Boapacr, ronm (Me) 2543 (56) 26—70 (46) 24—69 (52)
Dpurrporme, - 101/ (Me) 2_7.3(4,156) 342573 (4.4) 3,13-553(3,7)
TesornoGu, fn (Me) 55183 (126) 94—170 (129) 83—179 (104)
lesaroscpaT, 5% (Me) 20,5—60 (39) 25504 (400 25378 (3
TpouGomere, -10¢/a (Me) 271314 (572) 2561587 (734) 441000 (737)
Nefikousra, - 1053 (Me) 0,82—29,1 (10,6) 3,7—17,6(9,6) 5.6-25(11,9)
Crunenomeranna, 5% 92 69 86
TpowmBoaw, abc. aueno Gonsus (%) 61(23) 0 1{14)
Jloxammzaums TpomBozos (abe. wsc- OHMEK v 2 HMy 1
1o wabmoneHi) Boporhan socxa + sopxssa

OpBCECCHHAA BCHA, COACICHOS-

AN APTCPHS, BHYTPCHHS
couMas apTepua v |

Boporsas + cencscroanan Be-

uay |
HM, tpombos pen Hecasws

komegHocTei v |

BOMEIHE W ATEPOCKIEPOS COCYIOR HIDKHHX KoHeuHocTed y 13
(26%). Januyn 0coGEHHOCT: MOMHO OOEACHHTE TEM, 4TO
Doy pomn GoasHeK [TM@ cocTanmaoT nanmedTs cTap-
wero po3pacta. JpyrHMH COMyTCTEVIOMMMH 336018 BaHHAMME
GnLH GOTeEHH HETYI0UHO- KHIIEUHOND TPakTa (XpouHueckuii
FACTPHT, EETTHOKAMEHHAA GONE3HE, AIRCHHAA GOne3HE &e-
JyaEa) — 6, SHIOKPHHHON cHCTeME! (yanopoil 300, ayTomM-
MYHHEI THpeOHIMT) — 9, MEHCKOH PENPOIYKTHEHON CHCTe-
MEl (3HIOMETPHOS) — 3, CHCTEMMEIE BONEIHH COSTHHHTENE-
Holt TKAHH (PeEMaTOMIHE apTpHT) — |, MOYEBRIIETHTENE-
Holl cHCTEMED (MOuEKAMEHHAR GOIEIHE, KMCTE mouek) — 4,
HoBeOOpa3IoRaHMA (DaK AEMyIKa, PaK MPOCTaTH) — 2.

Mytaigma ValTF rena JAKZ? prmnnena y 26 (52%) Honk-
Hlx, reqa CALR — v 16 (32%), rema MPL — y |, sTpofinme
HETATHEHEEs cmyuan — v 7 (14%). Avmenewas Harpyka
JAKIV617F cocrapmna or 3,27 mo 97% (Me 17,18%).

TO » nmccneavemoll rpynne NauHeNTOR BRIAWIEHE ¥ 7
(14%) Gonemenc: OHME v 2, Tpombos cenesesounoii u no-
POTHOMH BEH ¥ 2, TROMBO: BOPOTHON, CENeIcHOTHON, BEpXHET
Gproxeeunoii pen v 1, HM y 2, nocnenorarensikie TpoMGoas
BOPOTHOH BEHE, GPLIXEEYHON BEHEL, CENS3EHIMHON ApTEPHH,
muyTpenHeit connodt aprepun v 1. Ipynna nammenros ¢ TO
moouana 4 sysums 1 3 KeHmmMH B pospacte ot 46 1o 83 ner.
KommuecToo TpoMGOUHTOR B NeprdepHUECKOi KPOEH COCTE-
o ot 27-10F no 1587-10°f/n (Me 783-10%n), xonmmuecTen
nefixoumTon — ot 6100 go 25-100/n (Me 10,7-10%/1). B 5 na-
Amonennax sraanena myTanks V6l7F rena J4K2. Cremyer
OTMETHTE HAGMIONEHHE C NOCASTOBATEThHEMH BEHOTHEMH H
APTEPHANEHEIMH TPOMOO3aMH BOPOTHOR DEHE, GpRIKEEYHON
BEHB, CEAEIEHOYHOH ADTEPHH, BHYTPeHHEH cCoMHOi apTepHH
(Tadn. I).

Jeuenne donsuesn [TM@ npopomHAGCE B COOTBETCTEHM C
Poccuiicknyn pexoMEHTAITHAMH 110 THATHOCTHEE H ISYeHHID
Ph-perarvenex XMII3. B 16% cayuaes npoBomMnack cHM-
NTOMATHYECKAA TEPAITHA, JTEYEHHE OTPAHHYHELTOCE KOPPEK-
uMel nposanneHHi CHHAPOMA, ONpPeIeNsBIIerD THXECTE CO-
croguua nanwenTta. B 84% nafmonenwil nammesTR Moy dans
cnemshHueckyn Tepanio. Brubop npenapara onpenenanca
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cTanueli 3aboneEaHMA, BOIPACTOM MALHEHTA HA MOMEHT IHA-
mocTHER [IMd@. B 16(32%) waGmooeHHAx HazgadeH

uMTEphepos- o, B 26{52% ) cyuasx NpoBOTHIACE HHTOPETYE-
THEHAA TEPAMHA THIPOKCHMOUE BHHOI,

Oob6cyxaenune

Hent nanuoii padoThl COCTOANS B OUEHEE EIMHHUYSCKHX
ocobennocTedt, pucka pasauTig TOy Gonsusx 9T u [IM@
SABHCHMOCTH OT MOVIEEYIAPHOH XapakTepHCTHEH 3abonepa-
ums. Brbopka Goneamx scmovana 50 nammerros ¢ 5T » 50
natmenTos © [IM®@. B rpymme Gonearx 9T syramas Vel TF
rena JAKZ? pumnnena v 52% uaGmonenwii, rena CALR — n
30%, repa MPL — Tonkko B | nafmonenmy, sTpofiHMe Hera-
THRHEes HaGmonenua — v 18%. B rpynne Goneseax TTM@
syraumA VelTF rena JAK? smmpnena 8 52% uatmonenui,
rena CALR — m 32%, rema MPL — Taxcke TONEKO B | HaGmo-
MEHHH, «TPORHEIE HErATHEHEE: cyuan coctapmnm 14%. [Mo-
JYYEHHEE HAMH TEHHEE COOTEETCTEYEIT Pe3yAETATAM JPYTHX
NOMYIAMMOHHEY HCCIEN0BAHKA [0 PachpoCTPaHEHHOCTH
IHATHOCTHYECKHX MyTalmi y Gonshsx XMI13.

Ipn BT Gonee BrCOKDE CONEPAAHME TPOMGOLIMTOR Ha-
GMOIATICE B «TPOHHEX HETATHEHEN: Habmomenwsoe (600—
1600y 100/a (Me 1165 10°/a) 1 npH BLEABTEHHA MyTALIMHA TeHA
CALR (691—=2525)-10%'n (Me 1000-10°/n) mo cpasMenmo co
cyuaavy BenieHna myrans JAKIVaITF (525—1410)-10°/n
(Me 730-10°/n). Puck pazesrria TO He 3apMcen oT KOMHYECTER
TpomGouHToE. HecMoTpa Ha OTHOCHTENEHD HEBRICOKMI TPOM-
Bowsmoa B rpynne domssex T ¢ myramedt JAKTVa1TF uacmo-
Ta TpoMBozon cocTanmna 1% (8 cmyyaen w3 26), B To BpeMA Kax
y Boneex DT ¢ sMytammeit CALR gactora tpomGoson — 27%
(4 cmygan w3 15), a B +TpOIHEN HETATHEHEIX: caydasx T0 we
prraneno. B mocnemyemoil rpynne He BEMRIEHO KOPPESHIHK
pucka pazavTid T0 w sozpacta. Boapact Gonkusm 9T ¢ TO co-
cramn or 24 no 57 ner (Me 35 net), 6e3 TO — 23—62 roga (Me
41 ron). AprepiansHie TpoMB0as BuaEneHE B 9 cmyuanx (MM
p6, OHMEK & |, aprepus cemaarscn maza — g |, Gpronmod otoen

A0pTH W nouenHol aprepus — 1 1), peHoaHke TPOMOOEE pa3-

T



AA MeAnkan W CoaBT.

BMHCE B 3 HabmoneHHsx (BopoTHasS BeHa y |, NOKTERad Beda ¥
|, momcmoaran sepa v 1), B apyx cmyuany BeHosHEX TPOMGO-
A0H TIPOBOIMPYIOIIMM (EKTOPOM CIVEHNA YCTAHOBKA LEH-
TPANEHON TEpHepHUECKDTD BEHOBHOMN KATETEPE.

B 2012 r. paspaboTama mesnyHapOIHAS MPOrHOCTHEE-
CKAA IIEANA PHCKA pasauTiA Tposbosos mpu 3T — BO3-3T
(IPSET-thrombosiz), B K0TOpO#H OUEHHBAETCA BOIPECT CTAp-
mie &0 net, HanuuKue TpoMBO30R B AHAMHESE, HAMHYHE aKTo-
POE PHCKA PAIBHTHA CEPAEMHO-COCYTHCTHX 3a00nenanmii u
prannende MyTae Vol TF rena JAKZ KasnomMy npuisaxy
NPHCEOEH BT B COTNACHD CyMMe DALIOR NAHEHT pacipe-
AEMHETCH B IPYINTY HH3KOID, MPOMEKYTOUHOTD HIH BRECOKOTD
prcka pazerTHA T0. Taxnw obpasosm, cOrMacHD TAHHEM TH-
TEPaTYPEL, MOEKYIAPHEE OCcODEHHOCTH 3a00IeRaHHA HIpa-
0T poak B pazsami TO npa 9T seyramms Ve 17TFIAK? onpe-
AENAET BEICOKHH pHCK paspHTHA Tpomboszon |18, 19]. Mu ue
MOYYHTH AHAAOTHYHEIY PETYIETATOR O SHATHMOCTH MYTAITHH
reqa J4K2 kak tpaxropa pucka pazenma TO, posMoxHo, H3-
3 HEBOIRINOH BREIGOPKH BOMEHEDL

[Mpn ITM@ B CpAPHHBSEMEIY TPVTITIAY KUTHYECTED TOM-
GouHToR OLUI0 GOMBIE B CIYYAE DEMETEHAS MyTALTMH TEHA
CALR B B «TpOHHBIX HEMATHEHBN: CAVUASY [0 CPABHEHMED ©
rpymnodl Gonsaex [IM@ ¢ syrammeit IAK2VeITF: (256—
1587y 10P/n (Me 734-10°/n), (44— 1000)-10°/n (Me 737-10°/m),
(271314 10%/n (Me 572-10¢/a) cooteercTRenno. TO BriEDE-
Hel B 23% cmyuaes (6 DonkHEX #3 26) B rpyime C© MyTam#ed
JAK?e1TF, m 14% (1 cmyuait u3 7) B «TpoiHOM HETETHEHOMs
HAGMIOIEHMH M HE BHANNEHE ¥ OOABHEIX C MyTanmed reda

AUTEPATYPA

I.  Memaxan AJL, Typenrna AT, AGayaxagmpos K.M., Zapui
A K, Adanacees BB, Ulysace BA_, Jlomana ET., Mopoaosa
E.B.. Baitxos B.B., loncrkos A K., CyBopucsa H .H ., Coxonosa
M.A ., Kosparema A M., Maprusxesrs H.C., Tpuuaes CB.,
Cymapuwoe A B, Cyxanoea TA., Heanopa BJl., Kanmanos
K .. Koncrarmmosa T.C., [Mocnenosa T.H., Arcesa TA.,
[aroocns BB, Capuenxo BT Kammereccxne pexoscHaamsm
no pardocTre | Tepanss Ph-werarsenen mucnonpomsdgepa-

THEHED 3200ncBaHHE (HCTHHHAN MOTHIMTCMMS, 3CCCHLHATE-

Has TPOMOOUTEM M, NEpENTHER Mucnodubpos), [lemamesoeus
u mparcyzunaozun. 20014;59(4):31-56.

2. Memaxan AJL, Cybopuesa H H. Bronorss seenonpomadgepa-

THBHED 3abonceanmil. Kounnweckan osxocemamososun. H16;
H3):314-325.

3. Pardanani A, Lasho TL, Finke C, Hanson CA, Tefferi A. Preva-
lence and clinicopathologic comrelates of JAK? exon 12 mutations
in JAKZV617 F-negative polyeythemia vera. Leukemia, 2007;21(%):
1960-1963. https:,//doi.org/ 101038 /5 lew. 2404510

4. Vannucchi AM, Antonioli E, Gugliclmelli P, Pardanani A, Tefferi
A. Clinical correlates of JAK2V617F presence or allele burden in
miyeloproliferative neoplasms: A critical reappraisal. Leukemia.
2008;22(7):1299-1307. https:/,/doi.org,/10.1038/leu. 2008.113

5. Tpernasosa CA., Aboyanace A.Q., Maxapux T.B., CyGopucsa
H.H., Mcmukan AL, Cyrapuxos A B. Hecnenosareee myTanmii
JAKIVAITF, MPLWS5I5L/K & 9 sxzoma resa CALR v nausecs-
TOR ¢ 3COCHUMANEHOE TposboumTesseil. lemamonosus o mpawc-
dauoaoens. 2016;61(1):74.

6. Tefferi A, Orazi A, Kvasnicka HM, Barbui T, Hanson CA, Barosi
G, Verstovsek 5, Birgegard G, Mesa B, Reilly JT, Gisslinger H,
Vannucchi AM, Cervantes F, Finazzi G, Hoffman R, Gilliland

CALR. B ommom nafimonerus sapersctpaposano 2 TO: tpos-
603 en Haxax koxestocTeit 1 MM, B apammsupyesoit rpyn-
N HE BLFRIEHD MPOTHOCTHYECKDND IHAYEHHA TAK0D (akropa
PHCKA PAIAHTHA TROMO0308, Kak Bo3pacT: v Gonsaen TTM@ ¢
TpoMbozaMi BoapacT cocTasun ot 29 go 83 net (Me 55 net), Ges
TpoMBo3on — ot 24 net o 71 roga (Me 47 aet). [Tpun [TM@
YACTOTA APTEPHANTEHENX M BEHOIHEX TPoMOO30R OLITa pARHO:
apTEpHANEHEE TpoMBoas 4 wabmonenna (OHME 2, HM 2),
BEHOIHEE TPOoMOOD3k 3 cmyvas (cenesenounan pena |, sopot-
Had BEHA B BepXHAd DpLokeeuHad peHa |, popoTHan peHa ¥ ce-
neseHovHan pepa 1).

JakAUYEeHHE

Puck pasaumia TO y Gansekex 3T (24% so acedt rpynne)
u [TM® (14% @ ncenenosanmod rpynmne) arcokmit. Bonkure
[MMID wneoT BRcOKH pHck pazenTHA T0 HeARHCHMO OT
poapacTa. ¥ nausenron ¢ 3T puck TpoMO030H BOIPACTIET IPH
BRIHETEHHA MyTaIHA redoe JAK2 w CALR no cpasHe A0 C Ta-
KOHBIM TIFH «TPOITHEDX HETATHEHEX: Hatmongamax. [Tammen-
1hi ¢ [TM®@ ¢ syTamusss Va1 TF rema SJAK2 uneioT muacomd
prck pasenmia TO no cpasHEHMIO C MAITHEHTAMHE — HOCHTE-
e MyTAauMH CALR w B «TpoliHEX HeraTHEHEXs CIYYAsX.
He musmneno moctopepHoil accoumanmid 10 © BHCOKHM
TpomGonmTosos. JueEMnHO, UT0 MATOMEHES TPOMOO30HE CHo-
WEH H HYEAAETCH B TONOIHHTETRHOM TETATRHOM HIY-UeHHH.

ARTOpEI I9SRNAKT 00 OTCYTCTEME KON{UIHETAS HETEPECOE.

DG, Bloomfield CD, Vardiman JW. Proposals and rationale for
revision of the Waorld Health Organization diagnostic criteria for
polycythemia vera, essential thrombocythemia, and primary my-
clofibrosis: Recommendations from an ad hoc international ex-
pert panel. Blood 2007;110{4):1092-1097
hittps://doi.ong/10.1182/blood-2007-04-083501

7. Campbell PJ, Scott LM, Buck G, Wheatley K, East CL, Marsden
T, Duffy A, Boyd EM, Bench Al Scott MA, Vassiliou GS, Mil-
ligan DW, Smith SR, Erber W, Bareford D, Wilkins BS, Reilly
JT, Harrison CN, Green AR. Definition of subtypes of essential
thrombocythasmia and relation to polycythsemia vera based on
JAKZVEITF mutation status: a prospective study. The Lancer.
2005, 366{9501);1945-1953.
hitps://doi.org/ 10, 1016/50140-6736{05)67785-9

§.  Pardanani A, Lasho TL, Finke CM, Tefferi A. Infrequent occur-
rence of MPL exon 10 mutations in polycythemia vera and post-
polycythemia vera myelofibrosis. Am J Hematol. 20011;86(8):701-
702. hitps://doi.org/10.1002/2jh 22058

9. Ohashi H, Arita K, Fukami 5, Oguri K, Nagai H, Yokozawa T,
Hotta T, Hanada 5. Two rare MPL gene mutations in patients with
essential thrombocythemia, fnr J Hemarod, 2000,90{3):431-432,
hittps://doi.org/ 10,1007 /5121 85-009-0413-3

10. Beer PA, Campbell P], Bench AJ, Erber W, Bareford D, Wilkins
BS, Reilly JT, Hasselbalch HC, Bowman R, Wheatley K Buck (G,
Harrison CN, Green AR, MPL mutations in myeloproliferative
disorders: Analysis of the PT-1 cohort. Blood. 2008;112(1):141-
149_ https://doi.org/10.1182/blood-2008-01-13 1664

1. DingJ, Komatsu H, Wakita A, Kato-Uranishi M, Ito M, Satoh A,
Tuboi K, Mitta M, Miyazaki H, lida S, Usda R. Familial essential
thrombocythemia associated with a dominant-positive activating

TEPAMEBTHYECKIMA APXHE 07, 2017



Karmiveckne ocobennocTn 3T w MNTMO 1 sx MOASKYARDHEE x30AKTERHCTHEH

mutation of the c-MPL gene, which encodes for the receptor for
thrombopoietin. Bload. 2004; 103(11):4195-4200.
hitps://doi.ong/10.1182/blood-2003-10-3471

Liu K, Martini M, Rocca B, Amos CI, Teofili L, Giona E, Ding I,
Komatsu H, Larocca LM, Skoda RC. Evidence for a founder ef-
fect of the MPLS505MN mutation in eight Italian pedigrees with
hereditary thrombocythemia. Hoemaiologica. 2009;94(10):1364-
1374, https:/,/doi.ong! 10,3324 /haematol 2009, 005918,

Mangalia J, Massie CE, Baxter EJ, Nice FL, Gundem G, Wedge
DC, Avezov E, LiJ, Kollmann K, Kent DG, Aziz A, Godfrey AL,
Hinton J, Martincorena 1, Yan Loo P, Jones AV, Gugliclmelli P,
Tarpey P, Harding HP, Fitzpatrick /D, Goudie CT, Ortmann CA,,
Loughran SJ, Raine K, Jones DR, Butler AP, Teague JW,
¥Meara 5, McLaren 5, Bianchi M, Silber ¥, Dimitropoulou D,
Bloxham [, Mudie L, Maddison M, Robinson B, Keohane C,
Maclean C, Hill K, Orchard K, Tauro S, Du MQ, Greaves M,
Bowen D, Huntly BJ, Harrison CM, Cross NC, Ron D, Vannue-
chi AM, Papaemmanuil E, Campbell PJ, Green AR. Somatic
CALR Mutations in Myeloproliferative Neoplasms with Nonmu-
tated JAK2. N Engl J Med. 2013;369(25):2391-405.
hitps://doi.ong/10.1056/MEIMoal 112542

. Klampfl T, Gisslinger H, Harutyunyan AS, Nivarthi H, Rumi E,

Milosevic JD, Them NCC, Berg T, Gisslinger B, Pietra D, Chen
D, Viadimer G 1, Bagienski K, Milanesi C, Carola Casetti I,
Sant’Antonio E, Ferretti V, Elena C, Schischlik F, Cleary C, Six
M, Schalling M, Schinegger A, Bock C, Malcovati L, Pascutio C,
Superti-Furga (G, Carzola M, Kralovics R. Somatic mutations of
calreticulin  in mycloproliferative neoplasms. N Engl J Med
2013;36%(25):2379-1390.
https://doi.ong/10.1056/MEIMoal311347

TEPAMEBTHWYECKMA APXMB OF, 2017

16.

17.

19,

Passamonti F, Rumi E, Pictra D, Elena C, Boveri E, Arcaini L,
Roncoroni E, Astori C, Merli M, Boggi S, Pascutto C, Lazzarino
M, Cazzola M. A prospective study of 338 patients with polycy-
themia vera: The impact of JAK2 (V617F) allele burden and leu-
kocytosis on fibrotic or leukemic discase transformation and vas-
cular complications. Leukemia. 2010;24(9):1574-1579.
https://doi.org/10.1038/lew. 2010. 148

Barbui T, Finazzi (G, Falanga A. Myeloproliferative neoplasms
and thrombesis. Blood, 2013:122( 13):2176-2184
hittps:/,/doi.org/10.1182 /blood-2013-03-460154

Memaean A JlL, Cybopucsa ML.H. Marepsama 56-ro konrpecca
AMCPHEIHCEDND reMaTanorsHcckon obmecrsa (pexabps 2014 ¢,
Cap-@pasimcen). Knsnveccas oncosemamornosus, Oyrdawes-
MIAALLE NecredoSaNUN B KAuMENerkan nparmuska, 2015; 8(2y:201-
232,

Barbui T, Finazzi G, Carobbio A, Thiele J, Passamonti F, Rumi
E, Ruggeri M, Rodeghiero F, Randi ML, Bertozzi |, Gisslinger H,
Buxhofer-Ausch V, De Stefano V, Betti S, Rambaldi A, Vannucchi
AM, Tefferi A. Development and validation of an International
Prognostic Score of thrombosis in World Health Organization-
essential ia {IPSET-thrombosis). Bleod. 2012
120426):5128-5133.

https//doi.ong/10.1182 /blood- 201 2-07-444067

Mempoan AL, Cybopuesa H.H. Marepuane |9-ro xourpecca

Esponeiickod resarorormseckoi accousamss (2014 r., Ma-
nan). Kauwrnneckan oRKoEMamoaosuy. DyudaMeRmaibibe Socie-
dosaruR ¥ KAuMeckar npacmra. 2014;7(4):598-607.

[Mocrymna 16.03. 17



