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Yumacma

Kunxsus MO TEMH (PV) Hb
Ounanenbduitn  xpomocom (Ph)-ceper apxar
Muenonponmudeparus smrar (MPN). 100,000
xyH amp kwiag 0,01- 2,6 oHomworggor OaiiHa.!
Anx 1882 onx @panubia smu Louis Henri Vaquez
40 HacTai 3pArTAU 3aXbIH XOXPOJT, TOJITOU IPIriIx
30BYyypbTail ylIMaap J371yYy OOJIO0H 3J13T TOMPOH Hac
OapcaHeBYHMI TaIaap MIIRIICIH 6a3ypX CyIaCHbI
SMIAI TI3COH OHOMII 3aJUIaH  HIMHMKUJITIATIIP
Oatnarmaaryil Tyn Vaquez IyCHBI 3MIar Oaibk
Maraaryd rak y3kd. 1903 onmx William Osler
HHAXYY OMIAT Hb XOEpIord OOJIOH XapbLaHTYH
MOMUITEMHUIIAC TycAaa IIMHY ©OBYMH XOMIOH
tomopxoisicon. 1951 omx William Dameshek
KUHXPH? TOJUIUTEMUUT MHeTIonpoindepaTus
SMIITUNH HAT TK y3¢oH. 2005 onx Dameshek-n
SPAAMTIN  MHUENIONPOIU(EepaTuB  SMIITUNAT
TeHETHKUIH XyBbJ OypoH Oartanraaxyyicas.’
OHP SMI3rUMHH Y€l MMEJIOM]l 3TH33HUN YY1
ACHI YYCCOH MYyTAlUMiiH YJIMaac 3pUTPOINOITHH
(Epo) nmaaBpblH  XaMaapairydyrasp  3cyya
XSHAITTYH OMe laaH XyBaarjaH ylIMaap MyTalua
OpPCOH KJIOH aakmMaap ©prexkuH, Oue TryHicoH
LYCHBI ACYYIUUT UX XOMXKIIIIIP YHILABIPIAIIT
smrar?  JKuHX3HS momunmreMuitH - yem  9p
XpoMOcoMBbIH 14-p sk30H nax 1849 cyypun nax
TYaHUH TUMHHI3D COJMII0K TOMO3UTOT XyBHUpA
yycracuap JAK2-1 JH2 nomaitast 617 nax BaauH
¢denunananunaap (V617F) comurnox THpO3uH
KWHA3ErMiH UIPBXUUT HAMATIYYIDK yinmaap JAK-
STAT, PI3K/Akt, ERK1 33par noxuo gamxyynax
3amyyn Oue maan wadBX%KIAL' JAK2 V617F
MYTaIly )KHHXIH? TOJIUIUTEMH OHOIIJIOTI0XK Oyt
XYMYYCHITH ~95%-1 midpasr OaiiHa.’

JKuHX9HY TOMMIUTEMHUTISp OHOUUIOTIOK Oyi
XyMyycuiiH ayHaax Hac 61, 10% nHp 40-eec
JTOOIII HACHBIXAH 0a 3pArTAH SMArTIH Xapheiiaa 1:1
OaiiHa.’

OMHAIBYHI sApax, apbC 3ararHax, XdBIMHL
AM3ITIITIN XYH]T OPTHX, 0ara XaMKIHUN X00IT
UIRXA XypAaH LafaxX MA3IPIMK TOPeX, XelIpex,
Typax OOJIOH TOJIrON ©BIOX, TOJITON IPraxX, Xapaa
MyYyZlax, SpUTPOMEIIATH 33T Ba30MOTOP LIMHXK

TAMIATYYA WpAar.’ J13mmyy OOJNOH 3713 TOMPOJIT,
I[yCHBI JapaiT MXCOX, IJIEOTOpa 39PAT Hb OOIUT
Y379T39p TYTI9MAIJ WIDPAAT MIMHK TAIMATYY
IOM.

Jnxuiin apyyn MoHAWNH OairyymiarsiH 2016
OHJI TrapracaH WaIryypelH paryy: [ypan
UX INajaryyp WIPIX OCBIT OXHUM X0€p uX
HIAJIryyp J133p Oara manryyp WispBaJl )KMHXIHD
MOJIMLIUTEMH OHOILIOTIOHO.

Hx maaryyp:

1. T'emormoOun (aparTang >16.5r/n,
ASMAITIHA  >16r/17) 3CBAT TeMaTOKPUT
(aparmaiig >49%, smarang >48%) 3¢Ban
APIIIIdX SPUTPOLUTHIH XOIMKID HXCIX
(TaamaryacaH JyHIaX X3OMKIHIIC >25%
0aiix).

2. SlcHBI XOMHHMH DOCUMH MIMHKUITIIHI
TypBaH »STHI3HUN 3CYYIUUH  ACHKUIT
UXCOX(MAaHMUEIN03), nosieoMopd
©6PUWIOJNT, METAaKaPUOILUT 3CYY/l WIDPH).

3. JAK2 V617F scBan JAK2 sk30H 12 myTain
WIIPIX.

bara maaryyp:

1. WHAnACUITH 3pUTPOTIOITHH XAM*KI)D Oyypax.
MeH ux manryyp-3 600 6ara manryyp
WIBPBAT SPUTPOIUTO3TOM, TreMOoroOuH
aparTaia >18.51/m1, sMarTaiin >16.5r/m1,
reMaToOKpUT 3PIrTaus >55.5%, sMarTaig
>49.5% yen ux manryyp 2-siCHbl X3MUNH
ACHUMH IIMHXKUITI) IIaapajiararymuriasp
OHOILLJIOTIOHO.?

KMHX3H? MOJMLMTEMHA  OHOUUIOTZICOH
TypBaH XYH TYTMBIH HOTJ IIyC XapBaJT
ACBA1 TYP 3YYPbIH HIIEMHUHH JaipanT
(TTIA), 3ypxuuit moumor muradac (AMI),
tortBopryii auruna (UA), TYHUIH BEHUITH
Tpom603 (DVT) acBan yymrunsl sM001u
33PAT TOMOOXOH TPOMOO3BIH XYHAPAIIYY/
TOXHOJIJIOT OaiiHa. DIATHUI XaTyypiIbIH
[IAJITAaHTTYH ~ BEHUHH  TpoMOOo3TOM
OBUTOHYYIUUH 25-65%, X9BIUIWH BEHUITH
TpomMO03TOl eBuTeHYYAHH 65%, Budd-
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chiari cunapoMToil eBuTeHyymuiiH 80
opuuM xyBb1 MPN ononutormor.’
XsHantag Oyl JKUHXOHD TONHIIMTEMU
OHOIIJIOTICOH XYMYYCHUWH aMbJpajblH
Xyramaa ypr Oaigar 4 TyxallH HacHbI
XYH aM OOJIOH XHHX?HD TPOMOOIMTEMU
(ET) eBuTOi1 eBUTOHYYAIC HACIAIT
OoormHo OaitHa. HoirH TOMOOXOH (N
= 1545) onoH yACHIH cygajiraaraap
KUHXOH?  TOJUIMTEMH  OHOILIOTJCOH
XYMYYCUHH  ayHAax Haciant  14.1
Xua  Tomopxoioracon.’ Hac Gapcan
OBUTOHYYIUNH Tajlaac WYY XyBHUH
(53%) yxnuiiH 1anaTraad TOMOPXOUTYH
Oaiican 0o0;m YJIJICAH XyBbA LIOYMOT
neiikemu (36/347, 10.3%), xo€paord xopt
xaBnap (36/347, 10.3%), TpoMOO3bIH
xyuapan  (32/347, 9.2%), 3ypxHuit
nytarnan (13/347, 3.7%) nac GapanTbiH
mantraad 0oJcoH OaifHa.

TpombosMOoHiiH XYHIIPAIIIIC
YPbAUUIIAH COPTUNIAX, IIWHXK TOMITUUD
Oyypyymnax 30pUIITO0P Htc-nitn

XOMXKIIT <45% Oaifnrax Hb KHUHXIHD
MOMUIUTEMUIH AMYMITIOHUN  30PHITO
IOM. OBYHHI HX5H IIaTaH]l TEMaTOKPUTHIT
(aparmituyymsn  45%, SMAITTIHUYYIT
42%) X3BUITH X3MKIIH] XYPIIXUNHH Ty
TeMaTOKPHUTBIH Y3YYJINITIAC XaMaapaH
JI0JIOO XOHOT'T HAT 3CBAT X0Ep ynaa 350-
450 mut myc xaHax (phlebotomy) smurnr’»
xuiinar. Men Oara tynraap (81-100mr)
©J16pT HAT yJaa aclIUpHuH yyx Hb PV-1oii
X0JI000TONW OMYMII CyTacHbBI XYHIPIIUNAT
Oyypyynaxaja yp AyHTdii Oaitna.'”

[araan sc (WBC) 6omoH TpoMOOITUTHIH
(PLT) xaM>k33Tr XsIHaX Hb SMUMJTIIHHUMA
qyxajl 30puaAT 0a I[yCHBI IIaraaH 3CHUNHH
to0 <7 U 10%1n-13i1 xapeiyynaxang > 11
Y 10°/L Gaiixax TpomMO03 YYCIX 3PCIdIT
oiipomniooroop 4 maxuH ux Oaiimar. Hct
TYBIIMHT 30PHJITONl XAOMXKIIHJA XYPIdX,
WBC 60710H TPOMOOIIUTBIH TOOT XIBUWH
TYBIIMH] XYPIIXHUHH Ty OJIOH ©BUTOH]I
cytoreductive SMUWIT3? IIaapiararai
Oaiinar. YyHn TUIAPOKCUypea
(HU) PUOOHYKIIEOTHL penykrasa
(bepMeHTHIT  JapaHryHICHaap OSCHIH
JOTOPX HYKJIEOTHUIBIH KOHIIEHTPALUIT
Oyypyynmar  (XygajqgaaHbl — HIPIIWI
Droxia, Hydrea, hydroxycarbamide).

HU-uiin sMYMIT33HAN 3XHUHM 2 KUIUHH
XyraraaHg TpPOMOO3bIH TOXHOIA0T 9%
-Taii Oaiiraa Hb IyC XaHaX dMUMIITIIHIIC
Xamaaryii Oara OaiicaH 4 JyHIKaap
8.6 KWIUUH KUIIANT XUWCHUU Japaa
HU-uiiH x3p3nmx31 HouMor JIEMKEMHU T
MIWDKAX  TOXHOIAON 6%, Iyc XaHax
sMunardTi (1.5%) xapbuyynaxan ux
Oaitna.

2014 ong FDA-aac JAK1/2 napanryiinary
Ruxolitinib-uiir HU-niin Y3YYJI3X
HOJIO® CyJ, TaX Heyee ux Oairaa PV
OHOILLJIOTJICOH ©BYTOHYYA XIPAIIIXUUT
30BIIOOPCOH.  (XyZaJlaaHbl  HAPIIWI
Jakafi and Jakavi). Ruxolitinib-uiir egept
2 ynaa 10 mr tyHraap x3pa3mixaa Het-uidr
Oyypyynax, AdIYY TOMpPOXBIT 30TCOOX,
I[yCHBI L1araaH 3¢, TPOMOOIIUTHIH XIM¥KIAT
X3BUIH Oonrox, PV-toii xombooroit
IIMHK TOMATYY] CaiiyKpax 33parT XyplaaH
0eree]l ylaaH XyralaaHbl SMHAIJI3YHH Yp
HOJI0O a)KMIIarjacan Oaiina.'?

3opuiiro

JKMHX5H? TOJMUUTEMHIH OHOLIMJITOOHBI HUX
manryypbin Hr 6omox JAK2 V617F renuiin
MyTalMAT  KUHXAHD  MNOJUUUTEMU  BMIAT
CHKUNIDIAYPK Oyl xymyycTt tomopxoiink [IJII1I-
HUH Y3YYJI2IIT OOJIOH SMHII3YUT YHIIIX.

Marepuai, apra apra4siaJ

OHAXyYy armuHruiii cyganraasg 2022 osbsl 3
capblH 8-aac 2022 oHbl 5 capbiH 20-HbI XOOPOH]
VrcbH HArmyrdp TeB AMHAIMAT (YHTD) Gonon
AIIYYUC-nitH  MoHron-AInoHsl  3MHAITUITH
Ilyc cymmansiH amOynaTopuop YHIWIYYJICOH
JKUHXOHD TOJUIMTEMH SMIAT  COHKUIIAIICIH
13 xymyycuiir xampyymiaa. ALY YUC-uiin
Cynanraanel Ec 3yiin  XsxanteiH  XOpooHbI
2022.02.28-ap1  (Ne2022/3-02)  Tymaanaap
CyZIaJiraaHbl aXJIBIT 3XJIYYJI3X 36BLIOOPeII aBCaH.
Cypanraann  oponuoryu Oyra — TaHUYJICaH
30BLIOOPIIMIH XyyAacTal TaHWJILAH CyHdairaaH
OpOJILIOXBIT 36BIIOOPCcOH Oo0mHO. CynanraaHsl
axuiplr YHTO-Omuan3yiin Omrar  CyuiainslH
Hornesn naGoparopuiiH TYLIMINIAH TYHIPTIBCIH.
[lycHBl  ARPAr3PAHIYH  MIMHXKWITAT  Sysmex
XN-2000 texeepemik, 3axplH LycHaac JHX-r
AccuPrep Genomic DNA Extraction Kit (K-
3032) ammurnan surax JAK2 V617F myrauwmiir
GB ONCO JAK2 (V617F) ypBamx ammuriaH
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ABI Real time PCR 7500 texeepemxk m33p
XUIDK  TYHIPTIRI93.  OMHII3YHA wnpd Oy
MIMHX TOMATUAT “A measurement tool for
symptoms of myeloproliferative neoplasms’ -uiir
Op4yyJIaH YHIUIYYJIAI439C aCyyMKUKWH apraap
nyrayysaca 60Ho. CTaTUCTUK O0IOBCPYYIaIThIT
MS excel 2016, IBM SPSS version 26 nporpamMm
AlIMIIAH TYUIDTIAI).

Yp ayn

Cynanraann 13 oponnory xamparacanaac 38.4%
(n=5) spoarmau, 61.5% (n=8) smdrTHH, TyHAAK
Hac 58.69+7.7 xwun 6aiiB. JAK2 V617F mytanu
oponuoryabiH 92.3% (12/13) XyBbA WIDPCOH.
Myrtanu WIDPCIH  XYMYYCHHH JYHJIaX Hac
aparmiia 57.8 (52-68), smarmanig 58.6 (43-71)
0aiiB. JAK2 V617F myTaru separ aparTaiayyan
IyCHBI JIPNTAPIHTYH MIMHXKWITIIHA HIDPCOH
©OPUJIOJITUIT XYCHAIT 1T y3YYJIdB.

RBC PLT WBCx10%/

xyiic  Hb(gdh)  Het(%) o1y (x10%L) uL

spormii 16.4+1.24  503+550 58+1.20 474.8 £273 9.1x £4.58

vMIrmii 16.6 £2.18 504 +7.25 54+1.33 520.5+237.34 11.8+7.23

Xycnart 1. JAK2 V617F myTail separ XxyMyycT
I/IL nimspess eepunent

MyTan 3ep3r XyMyyCT acyymkaap 3MHAI3YHI
a]ipax, ycaHJl OpCHbI Japaa Oue 3araTHax, TOJIroi
©BJIOX, TOJITON 3PraX, sic OyIYUHTaap OBAOX, rap
XOJUIH Xypyy XexpeX, YMMUWTHK Oamaiipax,
LIOHUIH Laraap XeJapex 30BUYpP UX UIIPCOH.

XD MK

Kunxoady nomunureMuiiH oHomwiaroonn JAK2
V617F myran Tonopxoiinox Sadia Sultan HapbiH
[Makucran yncan xwuiicoH cynanraaraap 24/26
oyroy 92.3% xysbj,'* Lieu Hapwia TaiiBaH yIIChIH
cynanraaraap PV-taii eButenyynsn JAK2 V617F
mytaim 33 eButeHuid 28-1 (85%) widpcsn.'* N
H Hamidah napein Manaiiz 6omon Xsran yncan
XUHCOH cynmanraaraap 43/45 oywoy 95.8%-1'° Tyc
TyC WIDPCOH Hb MaHail CyJairaaHsl yp AYHTOH
OliponIo0 6aifHa 3K TyTHAII).

JAK2 VO6I7F wmyrtan »ep3r TOIOPXOHIOrI0X
PV-piilH  OHOLIIOT0O, HSMYWIIIAT  XOEYyJIaHT
Hb eepumwiceH. Omooruiin Oaimpraap JAK?2
V617F mytamu separ OallXx Hb OHOIIMIJITOOHBI
WX MAITYYphIH HAT O00JDK OaiiHa. Ynmaap JAK?2
V617F  Myrauuir papaHryiiax -SMYMIT3Ar
XOKYYIDX3  XYPIdPH  ONOOTWMHH  Oaiiamaap
JAK1/JAK2  papanryinard  ruxolitinib  Hb

THJIPOKCUYPEH]l Yp IYH erexryi Oaiiraa scBai
rax Heyiee er4y Oaliraa PV-Taii eBUTOHYYIII
X3PAIVI3X 36BIIOOPOITICOH DailHa.

TyyBpuiitH XdMkd3> Oara Oaliraa Hb OWIHMIA
CyAQJITaaHbl CyJI TAJI TYJI CyAAJITaaHbl YP AYHT WIIYY
TOM TYYBp33p Oartanraakyynax IIaapjuararai.
MeH JKMHXPH? MOJMIUTEMH  OHOLIWJITOOT
WIYY HapuiB4jlaiaTal 36B TOAOPXOMIOXBIH
Ty DSPUTPONO3THUHBI TYBIUMHI TOAOPXOMIIOX
nlaap/uiaraTan.
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Determination of JAK2 V617F gene mutation for diagnosis of polycythemia vera
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Introduction

Polycythemia vera (PV) is Philadelphia chromose
(Ph)-negative and chronic myeloproliferative dis-
order (MPN). Moreover, 0.01-2.6 incidences are
diagnosed for every 100,000 population. In Poly-
cythemia vera, guanine on 1849th base of 14th ex-
one of 9th chromosome is replaced by thymidine
and homozygous state is developed. As a result,
valine on 617 of JH2 domain in JAK?2 is replaced
by fenylalanine and activation of tyrosine kinase
is increased. Then, signal pathways such as JAK-
STAT, PI3K/Akt and ERK1 are independently
activated. The JAK2 V617F mutation is identi-
fied in approximately 95% of total polycythemia
vera diagnosed cases. Furthermore, the average
age group of patients with polycythemia vera is
61 and 10% of them are aged under 40 years and
male:female ratio is 1:1.

In accordance with World Health Organization
criteria of 2016: If three major criterias or first
two criteria plus one minor criteria are identified,
Polycythemia vera is diagnosed.

Although life expectancy rate of PV cases in fol-
low-up is high, is lower in comparison with the
general same age group of population and essen-
tial thrombocythemia (ET). In accordance with
an international and large study (n=1545), the av-
erage life expectancy rate was 14.1 years among
Polycythemia Vera diagnosed patients. More than
half of mortality related to the disorder (53%)
was caused by unknown etiology. On the other
hand, (36/347, 10.3%), (36/347, 10.3%), (32/347,
9.2%) and (13/347, 3.7%) of the remaining mor-
tality cases were caused by acute leukemia, sec-
ondary malignancy, thrombotic complications
and cardiac failure, respectively.

Objective

We aimed to determine JAK2 V617F gene muta-
tion on patients with suspected polycythemia vera
and evaluate the CBC/complete blood count/ pa-
rameters and clinical signs.

Material and method

The cross sectional study was conducted during
8/Mar/2022 ad 20/May/2022 and 13 individuals
with suspected polycythemia vera who received
outpatient service at hematology department of
State First Central hospital (SFCH) and Mon-
golia-Japan hospital of MNUMS were included.
Ethical approval was received by order (Ne2022/3-
02) of 28/Feb/2022 and research ethics review
committee. Each and every participant received
informed consents and agreed to participate in the
study. The current study was conducted with the
support of integrated laboratory of Clinical pa-
thology of State First central hospital.

Result

Total of 13 participants were included in the study,
38.4% (n=5) and 61.5% (n=8) of them were male
and females, respectively. The mean age group
was 58.69+7.7 years. The JAK2 V617F mutation
was detected in 92.3% (12/13) of patients. The
average age group was 57.8 (52-68) for males and
58.6 (43-71) for females. Complete blood count
parameters of males with the JAK2 V617F muta-
tion are shown.

By questionnaire, some of clinical signs such as
fatigue, pruritus after bath, headache, dizziness,
bone and muscle pain, hands and feet peripheral
cyanosis, numbness and nocturnal sweating were
detected on patient with positive mutation.

Tanunyasic canan upyyacou
ALY -nvt macucmp Y. basaporcasxnan
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