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CAXETAK:

VBox: [Ipunpema konuenrpara rpomoonuta (KT) U3 jenunuie nene KpBu je METo/1a YCIOBJbEHA
BEJIMKUM OpojeM (akTopa KOju MOjeIUHAYHO WIM YAPY>KEHO MOTY MMAaTH 3HauyajaH YTHUIlA] Ha
KBUIMTET KOHAYHOT Tpou3Boja. KBammrer KoHIGHTpaTta TpomboruTa oxapeheH je
KputepujymuMa aeduHucannuM y Boaudy 3a mpunpemy, kopuniheme U 00e30eleme KBanmurera
EBporickor komureta 3a Tpancgysujy kpsu Casera Espore.

[lwp uctpakupama je 6mo ucnmratu kBanmuter KT noOujennx u3apajamem u3 “buffy coat”-a
(BC) u uznBojutu axTope KOju JOMPUHOCE MOOOBbINAKY KBaaUuTeTa U cTaHaapau3amuju KT.
Marepwujan u Metona paga: McnuruBame je odyxsatmino ykymHo 80 KT msasojenux u3 (BC)
npemMa CTaHAapIHOj MPOLEeIypH mpunpeme y 3aBoxry 3a TpaHcdysujy kpBu y Humry. Kamurer
KT je ogpehuBan Ha OCHOBY 3ampeMHHE IPOAYKTa U JabopaTopujckux Tectupama npsor (KT1),
tpeher (KT3) u nmeror nana cxnagumrema (KTS): xemaTonomkux aHanu3a, TACHUX aHAIW3a
(pO2, pCOy), pH, cTepuiHocTH M arperanyje TPOMOOIMTA H3a3BaHe JoaaBameM 3,2; 6,4 u 9,6
ug xomareHa/ mL (MMIegaHTHA arperoMeTpuja).

Pesynratu: IlocToju cTatucTHuky 3Ha4ajHO MambH O6poj TpombormTa, PO2, pPCO, u pH y KT3 u
KT5 (p<0,001). Ocum HCnysHEeHOCTH KPUTEpHjyMa 3a Opoj TPOMOOIIUTA, CBU OCTAJIH IMapaMeTpu
Cy Yy CarJlacCHOCTH ca mpernopykama Boawga. Arperamuja TpoMOomuTa 3a CBE KOHIIEHTpAIlHje
KOJIareHa je IMmoKasaJa IajJi TOKOM CKJIaJIMIITEHha, ca CTAaTUCTUYKK 3Ha4ajHOM pasnukoM 3a KT3
u KT5 y omnocy Ha KT1 (p<0,01). ITocToju cTaTUCTHYKK 3HAYajHA Pa3jIMKa y Maay aKTHBHOCTH
y3opaka KT akTuBHpaHHX NPUMEHOM BHCOKHMX KOHIIeHTpauuja koiereHa (6,4 um 9,6 g
konareHa/ ML ) 1 MambKX KOHIIEHTpanuja konareHa (3,2 ug xonarena/ mL).

3akspyuak: bpoj TpomOonuTa, mocMarpaHu OMOXEMH)CKH MapaMeTpu U (PyHKIIHMja TPOMOOIIUTa
Ce CTaTUCTHYKH 3HAYajHO MEHajy TOKOM MEepHOAa CKIaJUINTeHa. Y IHJby MOOOJbIIamka
kBanurera KT BaxHo je cxnagumtutu KT y nponrcanum ycioBuma, IPOMEHUTH BPCTY Kece 3a

cknaaumTeme KT v KopucTuTy aAuTHBHU pacTBOP 3a UyBamke TPOMOOIUTA YMECTO IUIa3Me.



ABSTRACT

Introduction: Preparation of platelet concentrate (PC) from a unit of whole blood is a method
dependent on a number of factors, which alone or together, can have a significant impact on the
quality of the final product. Quality of PCs is determined with criteria defined in the Guide to
the preparation, use and quality assurance of the Council of European Committee for Blood
Transfusion.

The study aimed to analyze the quality of PCs prepared from buffy coat (BC) and to allocate the
factors of improvement and standardization of the quality of PCs.

Materials and methods: The study included a total of 80 PCs prepared from BC according to the
standard procedure in Blood Transfusion Institute Nis. The quality of the PCs was determined
according to the volume of product and testings performed on the first (PC;), the third (PC3) and
the fifth day of storage (PCs). The following parameters were determined: hematological
analysis, gas analysis (pO., pCO,), pH, sterility and platelet aggregation triggered using 3,2; 6,4
and 9,6 pg collagen/mL (impedance aggregometry).

Results: There are significantly lower platelet count, pO,, pCO, and pH in PC3 and PCs
(p<0,001). Except for the fulfillment of the criteria for platelet count, all the other quality
parameters are in accordance with recommended criteria. Platelet aggregation for all the
concentrations of collagen has showed a decrease during the storage period, with statistically
significant differences for PC3 and PCs as compared to aggregation for PC; (p<0,01). There is
statisticaly significant decrease in activity loss between platelet concentrates triggered with
higher concentration of collagen (6,4 and 9,6 ug collagen/mL) and with smaller concentration of
collagen (3,2 pg collagen/mL).

Conclusion: Platelet count, evaluated biochemical parameters and the platelet function changed
statistically during the storage period. In order to improve the quality of PCs it is important to
store the products under proper conditions, change the type of plastic bag for PC storage and use

platelet additive solutions (PAS) instead of plasma.



3AXBAJIHUIIA
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I YBOJ:

1. OcHOBHE KapaKTePHCTHKE KOHIIEHTPATa TPOMOOIUTA

TpomOounTH NpeCcTaBIbajy KOMIIOHEHTY TOOWjeHy M3 jeIUHHIIC [Iee KPBU (IPUIIPEMOM H3
mwia3me 6orate TpombonmTrmMa (platelet rich plasma-ITPIT) wmu “buffy-coat”-a (cioj neykorura
U TpoMOOIMTa, HACTA0 TOCIE CEOUMEHTAIMje EPUTPOLIUTA)) WIH TpoMmOoruTadepesHoM
nporenypoM momohy ayToMarckor cemaparopa KpBHUX henmja (adepesHu TpomOOIMTH).
Tpancdysuja KOHIICHTpaTa TPOMOOIIMTA CE MIPUMEHY]je Y IPEBEHIIUJH U JICUCHY KpBapema KOl
OojecHUKa ca TPOMOOIMTOINICHHjOM WM TpomOornuronatujom. Hajuemrhe ce mpumemyje y
JeYery XeMaTOJIOIKUX O0IeCTH, KO/ pecaljuBama KOITaHe CPKU U APYTHX OpraHa, y JIeueHmhy
KapIMOXUPYPUIKMX OOJIECHUKA M MPH TacTPOMHTEHCTHHAIHUM KpBapewuma (1,2). Iloehame
NPUMEHE arpeCUBHUX MEIUIIMHCKHX TTOCTyIaKa ¥ XeMHoTepanuje nmopehaBa y4ecTanocT jeuema
Tpancdy3rjama TPOMOOIMTHUX KOHIeHTpata. CaBpeMEHHU MOJaly MOoKa3yjy Ja C€ TOIWIIbE
TpaHcdyHIyje oko 1,5 MUIMOHA TPOMOOIIMTHUX KOHIIEHTpaTa y AMEpUIH U OKO 2,9 MUIIMOHA Y
EBpomnu (3).

[TpumeHa TpOMOOIIMTHUX KOHIIEHTpaTa MMa cienehe nubese:

1. Tpancdys3ujom Tpeba y OONECHUKOBY IHUPKYyIAIHjy YHETH JOBOJbaH Opoj TpoMmOoIuTa

Kako Ou ce moBehao BLUXOB OPOj U OMOTryhHiIa HOpMaJlHa XEMOCTa3a,

2. TpaHCpyHIOBaHM TPOMOOIUTH MOpajy OUTH e(PUKACHU Yy TMPEBEHIHUJU U JIeUeHy

KpBapema,

3. TpaHcy3Hje TpOMOOIIUTA HE CMEjy Y3POKOBATH HYCIIOjaBe,

4. cmamemeM Opoja TpaHChYHIOBAaHMX KOHIIGHTpaTa TpoMOoIuTa Tpebda MOKYyIIaTH

CMambUTH YUYeCTaJIoCT HyCIojaBa, HH(EKIMja U amouMyHu3amuja (4).

[Touerak TpaHcdy3uje KOHIIEHTpaTa TPOMOOIINTA C€ BE3yje 3a Ie3necere roguHe X X. Beka,
KaJa Cy ce KOJl TI0jaBe XeMOPArhjCKOT CHHAPOMA, y pe3ysTaTiMa mepudepHe KpBU OOJECHUKA
youwsie W BpeAHOCTH Opoja TpomMOoIHTa Koje Cy OWiIM HIKE Yy OJHOCY Ha pedepeHTHe
BpeaHoctu. HakoH TpaHcdysuje KOHIEHTpaTta TpOMOOIMTAa JOLUIO je 10 Kako 1o moBehama
Opoja TpoOomuTa, TaKO M OApKaBamka MUXOBE (YHKIMjE, IITO je JOBEJIO /0 CMamema
CMPTHOCTH KOJT O0JICCHHKA Ca XeMOParujCKHUM CHHIPOMOM.

TpoMOOIIMTH HOPMAITHO y OPTaHU3MY YYECTBY]Y y IPHUMapHO] XEMOCTa31, MaJia Cy 3Ha4ajHu
y cBuM (pasama koarynanuje (XemMocTa3a ce O/BHja y ueTHpHU Benuke (asze: BackyiapHa (asa,
dopmupame ,,TpoMOonMTHOr dYema®“, (opmupame QUOPUHCKOT YIrpylIKa, JH3a YTPyLIKa).
CMameme Opoja TpomOonuTta w/miu mopemehena QyHkmmja TpomMOOIUTa TOBOJE IO IMOjaBe

KpBapema, Koje 3axTeBa cieacha mabopaTopujcka HCIUTHBama: Opoj TpoMmOoIuTa, BpeMme
7



KpBapema, HCIUTHBAaWkE aaxe3uje W arperaunuje TpomOouuta. I[lomyxuBoT TpomOouuTa Yy
nupkynanyju je 10,5 mana, 0K je IpeXuBbaBamke MPUIIPEeMIbCHHX TpoMOomuTa 4-5 nana. OHO
Moxke Outu ckpaheHo y cramuma cernce, JIUK-a, crieHomeranmje, mpucycTBa ajao WU ayTo
AHTUTPOMOOIIMTHUX aHTUTENA, KA0 U aKTUBAIMje TpOMOOLUTa (MHTpaaopTaiHa OAJIOH MyMIa 1
ap.). Iloctuzame Mo3uTHBHOT edekTa TpaHCHYHIOBAHUX TPOMOOIIUTA CBAKAKO Jla 3HAYAjHUM
JIEJIOM 3aBUCH M O] KBAJIUTETA MPHUIPEMIBEHOT NMPOAyKTa. JloOHjame KOHIIEHTpaTa TPOMOOIUTA
(KT) je metonma ycnoB/beHa BEIMKHMM OpojeM Bapujabuiia Koje TOjeAMHAYHO W YIPYKEHO
MOTY UMAaTH 3HavajaH YTHIId] HAa KBAJIUTET KOHAYHOT npou3Boaa. CTaHmapau3alujy mnpemnapara
KOHIIGHTPOBAaHUX TPOMOOIIUTA je BeoMa TeIKo M3BpmMTU. Haj3Hauajuuju mehy dakropuma cy
BPCTa W KBAJIUTET Keca 3a y3MMame KpBU, KapaKTepHCTUKE LeHTpudydupama, HaYHH
cernaparyje U yCJIOBU CKIAIUINTeHha MPUIPEMIbEHUX KOHIIEHTpaTa TpoMoOoruTa (5,6). lanac y
CBUM pa3BUjEHHUM 3€MJbaMa CBETa, yKJbyuyjyhM W Hally, KOHIEHTpaTh TpomOoluTa ce
npunpemajy ykiamameM “buffy-coat” cnoja, a mWUXOB KBamuTeT je TOCEOHO MOOOJBIIAH
YKOJIMKO C€ KpB y3MMa y T3B. ,top & bottom" kece 3a mpukymbame KpBH. TpomOommTH ce
yyBajy y TOCEOHMM TIUIACTMYHHMM KecaMa 3a CKIAIuINTeHhe Koje omoryhaBajy TpaHCHOpPT
KHCEOHHKA, Ha TeMIiepaTypu of] 22+2°C y3 KOHCTAaHTHO MEIIalkhe Ha XOPU30HATITHOM aruTaTopy
(mpubmmxHO 70 1UKITyca/MUH) Hajayxke S5 naHa. Pox dyBama ce MOXKe MPOIYKHUTH IO CeAam
JlaHa IPUMEHOM HEKE O] METOJIa MHAKTHBAIIH]jE TIATOTeHA Y KOHIIEHTPATe TPOMOOIIHTA.

CrannmapaHa Tepamnujcka 703a TPOMOOLMTa 3a ojpaciie je MpurnpemsbeHa u3 4-6 jeaununa
KpBH, T€ C€ KOHIEHTPATH TPOMOOIUTA MOTY Jia TpaHCHYH/Y]y Kao IMOjeIMHAYHU WJIH CE Jajbe,
300T JTaKIIe aMAHUACTpAIF]e, IMyJIUpajy JIJAHYAaHOM METOJIOM WJIM KOpHUIThelheM KOMEepITHjaTHOT
KHTA 32 MyJIHpamke Y jeJHy Kecy Kao Tepanujcka 103a. TOKOM MmyJupama MOXe J1a C€ KOPUCTH U
JEYKOIMTHU (uiaTep W Tako mpurnpeme GWITpUpPaHU (JIEyKO-pelyKOBAaHU) MyJIHpPAHH
KOHLIEHTPaTH TpOMOOIUTA.

KBanuter xoH1eHnTpara TpoMOoruTa onpeher je kpurepujymuma nedpuHucanuM y Boauday
3a mpurnpemy, kopuiiheme u 00e30eheme kBanurera CaBera EBporie EBpornickor komutera 3a
Tpancoysujy kpsu (19. uzname, 2017), xoju je npuxsaheH of crpaHe MHUHUCTapCTBa 3/paBJba
Peny6muke CpoOuje (7). ObaBe3HM 3aXTeBH KOHTPOJE KBAJIUTETa KOHIEHTpaTa TPOMOOIUTA
npurnpeMbenux u3 “buffy-coat”’-a moapasymenajy:

- 3aIpeMHHy KOHIGHTpaTa TpoMbomuTa > 40 M Koja caapku Hajmame 60 x 10°
TpoMOOIIHTA,

- Mame ox 0,05 x 10° JICYKOITUTA,

- Opoj eputponmra 0,2 - 1 X 10°

- pH Behu o 6,4.



OcuM TOra, TMpemnopydyeHo je€ HUCIUTUBAHmE OaKTEPUOJIOUIKE HCIPABHOCTH KOHIIGHTpATa
TpOMOOINTA, KA0 M HWCHUTHBAKE (YHKIHMjE TPOMOOIMTA y TMPUIPEMIBEHHM KOHIICHTpAaTHUMAa,
TO Hajuemrhe MmoJipa3yMeBa MCIUTHBAE arperainje TpoMOOIHNTA T0AaBalkeM OATrOBapajyhux

aroHucTa.

2. Pa3Boj merakapuouuta u popmMupame TpPOMOOIUTA

MerakapuoruT je HajBeha xemaromoe3Ha henmuja o Koje ce MpolecoM TPOMOOIUTOTOE3e
OTKH[IAjy JIeJOBH IuToIuiazMe popmupajyhu kpBHe miounne (tpombonute). [Ipednuk moctmke
100 um, a jeapo je W3AEJbCHO Ha PEKIHEBE M TMOJUILUIOUIHO, Caapu oa 16 mo 32 xomruieta
reda. Tokom mpoueca aymipama JIHK (pennukanuja) He noehaBa ce caMo BeIMUYMHA jelpa
Beh W KonmumuMHA mMTOIIa3Me. Y ONM3MHM jeapa Hajla3e Cce OpraHeie Koje YYecTBYjy Y
IpolecuMa CUHTE3e, MUTOXOHJIPHje M IICHTPHOJIC, a Ha MepuQEepHju MUTOIUIa3Me 00pa3yjy ce
TPOMOOIIUTHU JE€MapKallUOHW KaHalld TONEJbeHH Ha TpomboruTHa moska. Onx  cBakor
TPOMOOIIMTHOT 10Jba 00pazoBahe ce jenan TpomOouut. Ca MOBPIIMHE MErakapuoLuTa 0/1Bajajy
ce IMTOIUIa3MATCKH HACTaBIM Yy BUAY Tpaka BEIMKHX JAMMEH3Wja KOjH ce IpoBiaye usmely
henuja eHmoTena u AOCHEBajy y IIYyIUbHHY KpBHOT cyaa. OTKHIameM ca TPOMOOIIMTHUX Tpaka
HAacTajy TPOMOOIIMTH IMa TaKO OJ jeHE Tpake MOXKe Ja ce oBoju U j0 1200 KpBHUX IJIOYHUIIA.
Jeman merakapuonuT MoXxe Ja oOpasyje HajBHIIE MIECT TaKBUX TPakKa, a J1a MOTOM J0JIa3u JI0

BCTOBC J:[CI‘CHepaLII/IjC 1 3aMCHC HOBUM MCTAKAPHUOLIUTOM.

Cauxa 1. - Mezakapuoyumu y KOwmanoj cpicu


http://upload.wikimedia.org/wikipedia/commons/0/09/WVSOM_Megakaryoc�

TpomOOUMTH WIM KpBHE IUIOYMIE HACTajy M3 CBOJUX IpeTeya MErakapHoIUTa, KOjU Cy
NPUMapHO CMEIITEHH Y KOIITAaHO] cpku, rae ux uma 0,5% cBux henmja. Onu Hacrajy u3 BFU-
MK (enrm. burst forming units-megakariociti) u CFU-MK (eunri. colony forming units,
jenunuIe koje ¢hopMUpajy KOJOHHUjE 3a METrakapuolUTe Y KOIITaHo] cpxku). KomoHuje oBuX
henuja mmajy cnocoOHOCT Aa mpoiudepuiry y Merakapuorure. MerakapuoluTHa J03a
MOYHIbE, KA0 M CBE KpBHE Jo3e, of muiypunoreHTHe crem hemmje (PPSC/CFU-S), uujom
nudepeHnnjanjoM ¥ acMMETPUYHUM Jeobama HacTajy, u3Mely ocrajgor, MyJITHIOTCHTHE
henuje mujenonane noze (CFU-GEMM). Ose henuje Henpeno3nate Moposioruje 3aTUM J1ajy
YHHUIIOTEHTY cTeM henujy Mmerakapuorutae joze (CFU-Meg), unju ce usBectan Opoj hepku
mudepeHmpa y Merakapuonute. OBaj mporec ce o/ABHja Kpo3 HEKOJIMKo ¢asza. Hacramm
MerakapuouTi cy HajBehe xemaromoercke hemmje, ca KpymHUM, JOOYJIHCAaHUM jeApOM
Hajyemhe TMOCTaB/LEHUM Y3 jelaH Moj henuje, W BEIMKOM KOJUYMHOM IMUTOILUIa3MaTCKOT
MaTepHjana. MerakapouuTH Cy IOCTaBJbEHH y HEMOCPENHO] ONM3MHU Kamnuiapa, Ydju ce
HACTaBIM Y BUIY Tpaka mporiade usMely hemuja enmorena, gocneBajyhu y myrmbpuHy KpBHOT
cyma. OTkMIameM ca MeTakapuOLMTHUX Tpaka HacTajy TpomOounTtH. HakoH 3aBpiieHe

bparMenraryje, jeapo 3a 3a0CTaaOM UTOILIa3MOM (aroiuryjy makpodaru. (8)
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Cnuxa 2. -Mooen xemamonoese u mpomboyumonoese

Merakapuonuronoesa je peryiaucaHa OpojHuM nurtokuHuMa. TpomOomoerun (TPO) je

cnenu(UYaH TIMKONMPOTEHH-IMTOKUH, KOJU WHAyKyje mpoiudepannjy ¥ Marypauujy
MeTaKapuoIUTa U BUXOBUX NPEAXOAHNKA CHHEPTUCTUYKH C OCTAJIMM IUTOKMHHMA Kao IITO Cy
eputponoetus, IL-3, IL-6 1 GM-CSF. CtBapa ce cTajiHO y jJeTpH U CIE3€HH U Y MUKPOOKOJINHHU

KOIlITaHe CpxH y cTpomanHuM henujama. (9) CuHTe3a MekakapuonuTa je nmoBehaHna y cramuma
10



TpombonuTonenyje. Jlanac je mpou3BeleH PeKOMOMHAHTHU TPOMOOMOETHH KOjU C€ IIUPOKO
KOPHCTH y TETMaHy TpomoOonuTonenrja. M3 MerakapuoOmacra ce pas3Buja 0a30pwIHA
METaKapuoIUT , U3 KOjer pPEeAyIUIMKalMjOM jepa HacTaje MerakapuonuT HajBeha hemmja 'y
KOIITaHO] CpXXU Koja caipxu OpojHe TpaHyse. 3pelud MErakapuolUTH HMajy TUIHYHY
MOpGOJIOTHjy: BEIUKY IUTOIUIa3My ca OpojHMM TrpaHyinama. OBe rpaHyjie Cy HpPeAXOTHHUIN
TpoMOoIHTa, KOju Kama ce (opMupajy HW3la3e W3 MErakapuoluTra y KpBOTOK. M3 jemHor
Merakapuoruta Hactaje 3000-4000 TtpomOGommTa. TpombOouuTH Cy Maje KpBHE IUJIOUYHUIIES
nmpomepa 2-5u, a Hopmasian 0poj y kpBu uM je 150-350 X 10%/L . [Ipoceunu BosymeH je 12}43 u
CMamyje ce ca3peBameM TPOMOOINTa, Tako na cy Miahu Tpombonuth Behum o crapujux.
Hemajy jempo, a canpke aszypoduiHe TrpaHysie, MHUTOXOHJpUje U pubozome. Y CB0joOj
YHYTPAIIBOCTH cajipike aniha-TpaHylie ¥ rycre rpanyie. Bpeme xxuBora 3apaBux TpoMOOIMTA je
u3melyy 8-12 nmana, a mosiyBek >kuBOTa W3HOCH 2-7 maHa. 80% TpoMOoIuTa IUPKYJIHIIE
KPBOTOKOM, a OCTau ¢y cMerirenu y ciesunu. (10) Ako mohe 1o Harjor ryoutka TpoMOOIUTa
y KpBH MOTPeOHO je mpocedyro 10 gaHa aa ce ca3peBameM MErakapHoIUTa HaJOKHAIN CMambEeHH
Opoj TpomoOormTa. (11)

Ha cBojoj moBpmuHU TpoMOouuT nMajy crenupuane anturene ABO cucrema, HLA
pespena | wim cnienuduune ano-anturae (PL-Al, PL-G). AaTuTena Ha Te aHTUTEHE CY TJIaBHH
y3pOK HEOHATaJIHE AlIOMMyHE TPOMOOIMTOIICHHU]jE, a MOTY CE€ CTBapaTH HAKOH TOHOBJbEHUX
TpaHncgysuja Tpombonura. TpoMOOIMTH Urpajy BakKHY YJOTY y XeMocTasu aaxepupajyhu Ha
omrehenn ennoren. Ocnobahajy, ADP koju n3a3uBa najbiy arperaiujy TpoMOOIHTA.

Beh je cmomenyTo na je ox MHOTOOPOjHHX (DYHKIIMja TPOMOOIIMTA Haj3HAYAjHU]a OHA Y
3aycTaBJbalkby KpBapema. [locpencTBoM (U3MUYKO-XEeMHjCKHX TIpolieca W ociobahamem
MOCEOHUX TPOMOOIMTHUX YMHWIIALA OHH Y4YecTBY]y y cBUM (pasama xemocraze. [lopexn Tora,
TPOMOOIIMTH WMajy yJIOTy M Yy MpoIecHMMa OJpKaBamka HHTEIPUTETAa BACKYJIHOT €HIOTENA,

daromuTose, ICTOKCUKAIIM]e OpraHu3Ma, TpaHcrmopTa Matepuja uta. (12-14)
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Cnuxe 3,4. —Tpomboyumu

3. CTpykTypa TpoMOOIIMTA

CazpeBameM MerakapuouuTa M (parMeHTHpameM HBUXOBE LUTOIUIa3ME Y KOIITAaHO]
CPKH HACTajy TPOMOOIIMTH, KOjU Cy HajMame IupKynuinyhe kpsHe henuje. TpomboruTu cy
ocetspuBe henwmje (pearyjy Ha MHHUMAJIHY CTUMYJIAIH]y), BETUIMHE 2-3 2-3 Wm JIHCKOHUTHOT
o0HKa, He calipiKe je3po, eHAOIUIa3MaTCKU PETUKYIyM HUTH [onpujeB amapar. OKpyXeHHU Cy
OMOTaueM KOJU CaAPKU TITUKOMPOTEHHE, YKIbYUyjyhU HHTETPUHE, KOJU Cy KIJbYUHH 3a aJIXE3H]y
U arperanujy motpeOHy 3a xemocrasy. Mcmoj omoTadya ce Hanmasu Iuta3MaTcka MeMOpaHa C
MHBarvHalujamMa koje mnoBehaBajy JOCTyHHY MOBPILIMHY 32 aJCOPHIM]Yy KOaryJaluOHUX
nporteuHa. [lurockener TpomboruTa m3rpaleH je ox OpojHux MeljycoOHO MOBE3aHMX aKTUHCKHX
¢dunaMeHata KOju peryiuinry oOJuK TpoMOoIuTa. Y YHYTPAIIlkbOCTH TPOMOOIMTA Hayiase ce
anga rpaHyne u rycre rpanyie. Hajsume mma anda rpanyina, Koje caapike TIMKOIPOTEHHE,
¢dakTope Koarynanugje, Ka0 U MHOI€ INPOAHTHOI'€HE M aHTHAHTHOTeHe (akTope (BacKyJapHU
enporennu Qakrtop pacra (erri. Vascular Endothelial Growth Factor - VEGF), enmorennu
dbakTop pacra mopekiom u3 Tpombonuta (enra. Platelet-Derived Endothelial Growth Factor -
DEGF), kao u TpomOocnonuH). ['ycre rpaHysie cajgpxe joHe Kaiaujyma, ceporoHuH, ATP u
ADP, notpebHuX 3a arperanujy TpoMmOouuTa ctumyiucany TpomOokcanom A2. ITocmaTpano
Ha EJEKTPOHCKOM MHKPOCKOITYy, IO EJEKTPOHCKO] TYCTHHH C€ pa3lUKyjy JIBa CETMEHTa -
CBETIIMjU, Tepu(depHU KOjU ce Ha3uBa XHjajJoMepa, W YHYTpallllkbH, TAMHUJU KOjU C€ Ha3MBa
rpanynomepa. (15)

TpombonuTHE 30HE Ce jol Ha3uBajy: nepudepHa, CoJ-rel U 30Ha ca OpraHenama.
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Arperangja TpoMOouuTa OABHMja ce moj yrtunajem aronucra: ADP, emunedpun, TpomOuH,
konareH. Ennaedpun u ADP cy cnabu aroHucT TpOMOOITUTHE arperanuje, a aa Ou ToBeIu 10
MpakKkhEha TPOMOOIIMTHUX TpaHyJa 3aXTeBajy MPUCYCTBO MpoCTarjaHAnHa U TpoMOOKkcaHa A2
(TxA2). TxA2 ce cuHTETHIIE C€ U3 apaxWJOHCKE KHCEIMHE, KOja C€ CHHTETHIIC H3
dochonununa TpomboIUTa MO AejcTBOM (ochonumnaze. PUOPUHOTEH yUecTByje y arperauuju
tpomborutra Besyjyhu ce 3a GP llb/Illa (uctu peuenrop u 3a VWF). Kommuiexke GPIIb/Ila
MOpa HajIpe Ja J0KUBU KOH(POpMaIMjcKe MPOMEHE W3a3BaHe aKTUBAIMjOM TPOMOOITUTA T1a TEK
onna Besyje ¢uOpunoren. GP Ilb/llla je rnaBHa KOMIOHEHTa TPOMOOIIUTHOT ITUTOCKEIETA,
NpeCTaB/ba TPAHCMEMOPAHCKN KOMILIEKC, YAPYKEH ca aKTUHOM Ha YHYTpAalllbhOj, CAKPUBEHO)]
ctpanu memOpane. Aktun- GP 1Ib/llla omoryhasa perpakuujy koaryayma. Kaga ce aktuBupajy
TPOMOOIINTH, HA FKLUXOBO] TIOBPIIMHA AaKTUBUPAJy C€ MPOTEHWHU Koaryianuje u GuOpHHOIU3E.
[TpocTanuKiINH je CHaXKaH UHXUOUTOpP arperaiuje TpoMOOIUTa.

henujcka MemOpana TpoMOOLMTa CAAPKHU TIUKOMPOTEHHE KOJU CIIPeYaBajy aiXxe3wjy
TpoMOOIMTa 32 HOPMAJTHU €HZIOTel, anu oMoryhaBa anxes3mjy 3a moBpel)eHO TKHBO U 3a Jpyre
TpombonuTe (Ioa M3BECHUM yclioBUMa). OBO CBOJCTBO TPOMOOIIMTA YECTO OTEKaBa HHXOBO

opojambe. (16)

Surface connected

microtubules Canalicular system

Glycogen Mitochondria

a-Granules <] Microtubules

Dense
granule

Submembrane
filaments

Trilaminar unit
membrane

Dense tubular
system

Cnuxa 5. —Cmpyxmypa mpomboyuma
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4, Penentopu TpOMOOIUTA

TpoMOOIUTHHU PEHENTOPU CY TIMKONPOTEHHU CMEIITCHH Ha TOBPIIMHH TPOMOOIUTA M
OHHM TIPEJICTaBJbajy KOMYHHKAIH]y TPOMOOIIMTAa C FHHUXOBOM OKOJWHOM. TH Cy pementropu
OJITOBOPHU 32 PEAKTHUBHOCT TPOMOOITUTA Ca TAJETOM pa3IHMYUTHX aroHWCTa W aJIXE3WBHUX
nporenHa. byayhu nma tpomOonuTH HeMajy jeIpo W HE MOTY C€ MPWIATOAMTH Pa3IMYUTUM
HOBOHACTAJIMM CHUTyallljaMa, YCJIOBJbCHMX (€ NOVO  CHHTE30M NpPOTEHHA, OHH IPEKO
Pa3IMYUTHX PELenTopa Jajy CBOj OATOBOP Ha pa3inuuuTe (PU3MOJIONIKE | MaTojomIke norahaje.
Kako je rmaBua ynora TpomOoluTa Ojp’kaBamke XeMOCTa3e, He W3HeHal)yje uYMmeHHIA Ja je
BehMHA HUXOBUX pELENTOpa JAUPEKTHO IOBE3aHa C MPOIECOM aKTUBAIMje TpoMmOolmTa W

ajxesuje Ha omTeheHn KPBHU CyJ1 Kao U CTBapama mpuMapHor tpomba. (17,18)

Irviririgac Extrinzic

Contact X K

phass \ / % p
e

— [
Endothalial cell [vwve]

Subendaothalium

Cnuka 6. Tpomboyumnu peyenmopu

4.1. Tpomobuncku peyenmopu

TpoMmOuH je HajcHAXXHUJU (QHU3HONOMIKH aroHucT TpombOorura. OH yd4ecTByje Y
aKTHBAIMjH TPOMOOIINTA, aJli HEroBa KJbyYHA YJIora je y HacTajamy (GUOPUHCKOT yrpynika u3
pacTBOpJbUBOT (uOpHHOreHa. TPOMOUH ce Bexe Ha TpaHCMEMOpPAHCKE PELeTTOPE U3 MOPOIUIIE
npoTea3oM aKTUBHPAHUX perenTopa (eHrI. protease-activated receptors, PARS) koju cy Be3aHH

3a mpotenH G. [lo3nara cy yetupu PAR penenropa, a y JbyACKUM TPOMOOIIMTHMA IPUCYTHU CY
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camo PARI u PARP4 (PAR2 u PAR3 mnpucytHu cy Ha MHUOJUM TpPOMOOIMTUMA).
XungponutuakuM 1ienameM TpomouH aktuBupa PAR1 u PAR4 omoryhyjyhu nperoc curnana y
hemnjy mpeko mnporenHa G. PARI je BUCOKOaWHUTETHH PEIENTOpP KOra aKTUBHPA]y HUCKE
KOHIIEHTpaluje TpoMOuHa 3a pasnuky on PAR4 kojer akTuBHpajy BHUCOKE KOHIIEHTpallWje

TpombuHa. (19).

4.2. Konazencku peyenmopu

Ha moBpmuHU TpoMOOIIMTa HATAa3U CE HEKOJMKO TITHMKOIMPOTEHHCKHUX PEICTTOPa, UITaK
cmarpa ce ga ¢y camo GP la/lla u GPVI oaroBopHu 3a KOJareHOM HHAYKOBaHY aKTHBAIUjy
tpomborura. GP la/lia peuenTop, uHTErpuH 0231, M3a3UBa aaXe3Hjy TPOMOOIIUTA HA MATPHKC
cyOeHIoTeNa y3 MPETXOAHY aKTHBAIM])y HEKUM OJ "jauyux” aroHWCTa HIP. TPOMOWHOM WU
ADP-om. GPVI 3ajemno ca GPIb/IX/V yuectByje y aaxeswju u (opmupamy Tpomba Ha
KOJIATCHCKO] TOBPIIMHKA y yCIIOBHMa IMpKyiupajyhe kpBu. CMatpa ce na je noiaumopduszam

reHa 3a GPVI nosesan ca HacrankoMm uH(papkra Muokapaa (20).

4.3. Aoxe3uonu peyenmopu

GPIb/V/IX omoryhaBa Tpombonutuma Besame ca VWF 1mto qoBoau 10 ycropaBarmba
TpoMOoIMTa Ha MjecTy omTehema KpPBHOT Cyla W HEBHXOBY HHTEPAKIHU]y C KOJIATCHOM.
GPIIb/llla, uaterpus apPs je Haj3aCTYIUBCHHjU aIXE3WOHHM PELENnTOp KOju Aa OM MOoCcTao
aKTHBaH MOpa Mpohu KOH(OPMAIIHjCKy MPOMEHY y3POKOBaHY aKTHUBAI[M]jOM TPOMOOIIMTA HEKUM
on anxesuonux perenropa (GPIb, GPla/lla), pomounckum pernienropuma (PARL i PAR4) win
ADP penenrropuma (P2Y 12, P2Y 1, P2X;). GPIIb/Illa yriaBuom Beske pubpuHOoreH, aau takohe
u VWF, bubGpoHeKTHH, BUTPOHEKTHH U TpoMOocnouauH. tberoa ¢yHkuuja 3aBucHa je ox Ca

2* a Besame dubprHorena n VWF mocpenyje y arperammju tpombornuta. (21,22)

4.4. Aopenepzuuxu peyenmopu

JlenoBame KaTexoJlaMHUHA IIOCPEIOBAHO j€ Ol2-aJIpEHEPTUYKUM PEIENTOPOM KOjU
rmojayaBa JeJIOBalkba JPYTMX aroHUCTa M Yy BHCOKO] KOHIIGHTpAIlMjU HW3a3WBa arperaiujy

TpomOonuTa. JlomaMUHEPIUYKH peLenTopu Jenyjy Ha akTHBALHWjy aJeHWIAT-IMKIA3e Koja
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uaxubupa CAMP, noBoam mo xuaponuse ¢ochaTuamI-uHO3UTONA, AKTUBAIU]E K'-kanama u

npoMeHe HUBoa yHyTaphemmjckor Ca*. (16, 23)

4.5. Ilypunepeuuku peyenmopu

[TypuHepruyky penenTopd HMajy BaXHY yJory y ¢GopMmupamy TpoMmba y TMOIPYYjy
BUCOKOT' TIPUTHCKA, OHHM TOCpedyjy Yy aKTuBauuju TpomOomurta cekpeuujom ADP-a wu3
CEKPETOPHHUX TpaHyJia, a cactoje ce ox nmopoauie P2X(1.7) perienropa u nopoauiie G-poTenH
Be3aHMX P2Y (123411121314) penentopa. TpomOouuTn excipumupajy yriasHoMm P2Y i, P2X: u
P2Y 1, peuenTope, TOK MpeocTalyd PELENTOpU M3 THUX MOPOJAWIIA HEMAjy 3HAuYajHU]y YIOTY Y
aKTHBAIMjU OJHOCHO arperanuju TpoMOoIHTa.

Besamem ADP-a ma pemenrop P2Y; monasu o mposas3HOr mopacta KOHIICHTpaIje
yHyTaphenujckor Ca®* mro y3pOKyje cialy, TpoJla3Hy arperamujy, Kao ¥ HCTOBPEMEHO
cuHepructuuko neioambe ADP-a mpeko P2Y 1, penentopa ycinoBibaBajyhu KOHauHYy U TpajHY
aKTHBALM]y W arperamujy Tpomoonura naxubupamem Gochopunanuje VASP (Bazonumaratop-

crumynupajyher ¢pochonporenna) u akruBupamem GPIIb/111a Ha nospuimau TpomMOoLUTa. (24)

4.6. Tpomooxcan A, (Tx A,) — peuenmopu

TxA,-peuenrtopu ,punaaajy nopoauiu G-mpoTenHa, jaBibajy ce y aABe u3ohopme, o 1
B, koje mocpenyjy JAeNoBamy TPOMOOKCAaHA Ha arperaiujy TpoMOOIuTa ¥ KOHTPAKIH]y KPBHUX
cynoBa. TpombOokcan A, je Bpio MohaH akTHBaTOp TPOMOOITMTA KOJU HAcTaje peTBapameM AA
y TpocTariaHAvHe M Jajke A0 T1XA Koju uMa Bpio Op30 JAeloBamke Ha aKTHBAILH]Y

TpomOomuTa. tberos je momyxuBoT y nppkyiaanuju camo 30 cexynau. (25)

4.7. 5HT — peuenmopu

: +
AKTHBAIIMjOM CEPOTOHMHCKUX perenropa SHT pacTe nmuToriazMaTcku ca®. CepoTOoHMH
je cam mo cebu cnad aroHWCT, anu Jelyjeé CHHEPIHCTUYKH C OCTaTuM TPOMOOIIMTHUM

arOHUuCTHuMa.
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Cnuka 7. ¥Ynoea mpomboyumnux peyenmopa

5. Cekpenuja TpoMoOOIIUTA

OmrehemeM eHaoTeIa TPOMOOIMTH JI0J1a3e Y KOHTAKT ca kojarenom u von Willebrand-
oBUM (aKTOpPOM INTO JOBOAU IO anxe3wje TpomOoImMTa Ha MecTy omrehema HHTHUME U
aKTUBAIMje TPOMOOIMTA, TJe OHU TyOe IUCKOMAHU OOJHK, MOCTajy chepruHu ca TyraukuMm
nceyaononaama. Ha anxepucane TpoMOOIUTE jemne ce TPOMOOIIUTH U3 IUPKYJIaIije, MeHyCOOHO
arperupajy, crapajyhu TpoMOOIMTHHM Yen, KOju MOMymaBa JedeKT Ha 3UAy KPBHOT Cyja.
ATOHHCTH JTOBOJIE N0 CEKpeIHje, OJHOCHO ociobahama caapikaja TPOMOOIMTHUX TpaHyJa.
OBako 3amoyeT CIOJpAIIBM MYyT KOaryJsalyje pelaTHBHO Hee(UKACHO aKTHBHpA TPOMOUH.
MelhyTtum y yciioBUMa ONCTPYKIIMj€ TOKAa KPBU Ha MeCTy omTehema HHTUME T/Ie € aKTUBHPA]Y
U TpoMOOIIMTH, YMME Cce€ 3HATHO moBehaBajy KoHIeHTpaiuje Beher Opoja KoarynaluoHHX
dakTopa, Kaga J0Jla3u 0 HECYNpPUMHUpPaHE aKTHBAIMje TPOMOWHA KOjU 3aTUM Yy IO3UTHBHO]
MOBPATHO] CIIPE3W aKTHBHpa Jpyre e(puKacHHje KoaryJallioHE TIIpolece KojuMa II0jayaBa
COTICTBEHY aKkTHBaIMjy. TpoMOuH yHyTap TpomOa je BpJIO aKTHBaH W PEIATUBHO HEIAOCTYIaH
uaxuOuTopuma. OH aKTHBUpa TPOMOOLUTE ajlu U eHaoTenHe henuje Besyjyhu ce 3a GPIb u 3a
cBoje moceOHEe peuenTope. AKTUBHUPAHU EHAOTEN HCIOJbaBa MPOKOATYJAHTHY AaKTHBHOCT.
TpomOun axtuBupa XI| ¢akrop koarymammje, a xomrwiekc TF-VIla axtuBupa |1X ¢akrop
KoaryJjialiijé 4MMe C€ 3HavajHO I0jayaBa IMO3MTHBHA TOBpAaTHA CHpera KoaryJjaiudje jep ce

yKJbyUyj€ YHYTpallllbU MyT KOaryJaiuje KOjUM ce MHOIo Opke Of CHOJbalIlker MyTa, MPEeKo
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teHa3a komiuiekca (1Xa, VIlla, fosfolipidi, Ca) cTtBapa mporpomOunasuu komiuiekc (Xa, Va,
fosfolipidi, Ca). (17,26)

5.1. Cyncmanue cekpemosane u3 mpomooyuma u mpomooyumHux 2panyia

Arperanuja TpomOorura mounme nox aejctBoM konareHa (GP VI i GP la/lla), kaga
JI0JIa3| 70 ciienehux peakiuja:
1. KonTpaknuje muTockeneTa W peakiuje ociobahama m3 ryctux rpanyna: ADP (cAMP|,
Ca2+1), cepoTronunu u3 a- rpanyia: VWF, ¢ubdpunorena, poMOoIUTHOT (pakTopa.
2. Cunteza TXA2 (Ca2+1)
3. Ilpomena xoudpopmarmje GP 11b/l11a (Be3uBame pubpruHOreHa)
*OBO je 3ajeTHUYKM ¥ KOHAYHM MEXaHW3aM arperamuje u3a3BaHe OWiI0 KOjuM (PU3HOJIOIIKHM
arOHMCTOM WJIM TTIATOJIOIIKUM areHCOM
4. Ilpemerirame ambOHCKUX (ochonnnuia y Croballliby JIMIHIHU CII0]
*OBo omoryhyje BesuBamwe FVa i FVIIla, a Tume u aktuBanumjy npoTpoMOUHa y TPOMOMH, Kao
FX'y Fxa, mTo je ksbyunu norahaj xemocrtase (CIuKa UCIO).

Supstance sekretovane iz trombocita i trombocitnih granula

Ciroplazmarsld faktori

- | Faktor XIII
Citoplazma |4  ==--

Adhezivni proteuni
Z Fibrinogen
A o o | >| Fibronektin

Agonisti VWE
ADP Trombospondin
ATP Vitronektin
Serotonin Modulatori rasta
Calcium PDGF

CTAP IIL

TGF-B

Trombocitni faktor 4

Trombospondin

| | Faktori koagulacije
Faktor V

i HMWK

- Cl INH
Lizozomalni Fibrinogen

enzimi Faktor X1

Protein S

PAT-1

Cnuxa 8. Cexpeyuja uz mpomooyumHux eparyia
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6. dyHkuuja TpomoouuTA

Beh je cmomenyTo na je og MHOroOpojHHX (yHKIMja TPOMOOIIUTA Haj3HAYAjHUja OHA Y
3ayCcTaBbamby KpBapema. llocpencTtBoM (M3MUKO-XEMHJCKHX Iporeca ©  ociobahameMm
MOCEOHMX TPOMOOIMTHUX YMWHMJIAIA OHM YYECTBY]Yy y cBUM (azama xemocrase. [lopen Tora,
TPOMOOIIMTH WMaAjy yJIOTY M Yy MpoOIleCHMa OJp)KaBarma HHTEIPUTETAa BaCKYJHOT €HIOTENa,

(arouuTose, IETOKCHUKAIMje OpraHu3Ma, TpaHcIopTa Matepuja uta. (27,28)

6.1. @u3uonowka pynkyuja mpomooyuma

Haj3navajauja gusnononika ¢gyHKIMja TPOMOOIHMTA jECTE aKTHBHO YUYE€CTBOBAKHE Y CBUM
dazama xemoctasze (29) U TO Kako (PU3UYKO-XEMHjCKHUM MPOILECHMA, TaKO M ociobalhameM u
aKTUBHOIINY ToceOHUX TpoMOouuTHUX yuHMIana. OBO ce Mpe cBera MmocTke (hopMHUpameM
TpombOa, kana nohe o omrehema ennoTena KpBHUX cyaoBa. Ilopen Tora, oHM UMajy yJIOTYy Uy
nporecuMa O/p)KaBamkba HMHTETPUTETa EHAOTeNa, (haromurose, ICTOKCUKAIMje OpraHu3Ma H
TPAHCIIOPTY MaTepHja.

Ennorenne henuje y HOpMaaHMM OKOJHOCTHMA IIOCENYjy MEXaHHM3ME KOjUMa Ce CIpedaBa
anxesuja, aktuBanuja u arperanuja Tpomoormra (30). To cy AejCTBO €lIeKTpOCTaTCKHX CHIIa,
all U CHMHTE3a MEMjaTopa OJf CTPaHEe MHTAKTHOT eHaoTeda Kao 1mTo cy a3or okcua (NO) —
enmorennu penakcupajyhu daxrop (endothelial derived relaxing factor, mpocrammkmun 12
(PGI2) u ensum ADP-aza (10), (11). V enmotennum henujama CHHTETHINE CE U TPOMOOIIUTHH
aktuBupajyhu ¢akrop — (platelet activated factor — PAF), koju ocraje Be3an 3a MeMOpaHy
CHIOTENIa ¥ CTHUMYJIUINE akThuBalmjy Tpomoonuta (31) . Anxesujy TpombouuTa 3a Heomrehen
SHJIOTEJ CIIpeYaBa M JIEIOBarke aKTUBHOI MEXaHMW3Ma, 4YHje (PyHKIIMOHHCAMmE 3aXTE€Ba CTAIIHY
cHHTe3y NoBoJbHE KonmunHe PGI2. [lenoBameM NIUKIOOKCHUTEHA3e M3 apaxWIOHCKE KHCEINHE
HacTaje JIA0WJIHM LMKIMYHH eHjonepokcua — mnpoctarianaud G2 (PG2), a w3 mera
MOCPEJICTBOM MPOCTarIaHANHXUIPOTIEPOKCHIA3E, npocTarjaHanH H2 (PGH2).
Antuarperanmonu edekar PGI2 ucnospaBa ce nenoBameM Ha MeTabonm3aM TpomOomwmTa. OH
CTUMYJIUIIE CUHTE3y LUKIWYHOT afeHo3uH MoHodochara (CAMP) u3 agenosun tpudocdara
(ATP) u penykyje unTpauetyiapay konueHrpanujy jona Ca2+ . Cunre3a NO takohe naxubupa
¢yskuujy tpombormra. C o63upom Ha 1o nma ce u NO u PGI2 6p3o mHakTHBHpajy, CHHTE3a

ensnma ADP-a3e BepoBaTHO je HajBaKHH]a 3allITUTA €HAOTENA OFf aKTUBHPAHUX TPOMOOITUTA.

(32)
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6.2. Tpomboyumu u npumapna xemocmasa

Y xemocTasu, mpoliecy KOjuM ce CIIOHTaHO 3ayCTaBJba KpBapeme U3 MoBpeleHor KpBHOT
cyla, TPOMOOLUTH Cy KJbYYHH YYECHHUIIM CBE TPH HeHE (a3e: BaCKyJapHOj, TPOMOOLUMTHO] U
KOaryJiaioHoj.

[TpBu norahaj y koHTpoIH KpBapemwa je GopMHupame NPUMapHOT XEMOCTAaTCKOT YIpyIIKa
Ha MecTy omrehema KpBHOr cyaa. Dopmupame MpUMapHOT Yrpyllka ce JellaBa y IpBe JIBe
daze xemocrase (BacKyJapHO] M TPOMOOIIMTHO]j) MO3HATE Kao MpuMapHa xemoctasza (32-34).
Omreheme eHIoTeNa u3Niaxke TpoMOouTUMa CyOeHa0TeTHO TKBO Oorato y VWF, konareny u
¢ubpoHekTHHY. Y IOAMpY ca CTPAHOM IOBPIIMHOM WJIM KaJa Ha HBHUX JAETyjy aKTUBATOPH,
OJTHOCHO aroHucTu (aaeHo3uH audocdar-ADP, komaren, agpeHanuH,TpOMOUH, YMHUIIALL KOJU
aKTHBHIIE TpoMOoIruTe, TpoMOokcan A2,mpocrarnananau PGG2 u PGH2 u np.), Tpombonmti
ce aktuBHINy W OTKpuBajy rmkonporend Ib (GPIb) koju cmyxu kao pemenrop 3a VWF
cyOeHmoTena W IUia3Me. Tako Jonasd 10 aaxesuje TpomMOoumuTa 3a CyOeHIOTeN, HUXOBE
arperanmje (IpUMapHa arperanuja-peBep3uOmiHa) U peakuuje ociaodahama cagpxaja rpaHya
(HaKOH Yera HacTaje CEKYHIIAPHH Tajac arperaiyje KOju je MpeBep3uOmIaH) - MTO JOBOIH JI0
CcTBapama Oejor TPOMOOIMTHOT TpomOa, HEOMXOIHOT 3a 3aTBapame o3lieheHor Mecra Ha
KPBHOM CYJy ¥ CIIpEYaBambe JaJbeT HCTUIIAaba KPBU.

TpomOouuTHH TpPOMO je HEOOBOJBHO UBPCT. IberoBy 4YBpCTHHY, HEONXOIHY 3a
Ne(UHUTUBHY XeMOcTa3y, cTBapa (puOpuH cTBOpeH n3 (HUOpUHOTeHa KOju 00JaKe MOBPIIUHY
TpomboIuTa HakoH Be3uBama 3a GPIIb-I1la. 3a uctu penenrop Bexke ce u VWF. TpomOGoiuTH,
HAKOH akTuBaluje, 00e30elyjy katanuzHy docoaunuany moBpIIMHY (Ha Taj HAYMH YYECTBY]Y
y KoaryJanju KpBH) Ha KOjOj Ce BpPIIM CTBapame KOMIUIEKCAa TE€Ha3e M MPOTPOMOMHA3E U
CTBapame TpoMOWHA, KOjH je HEONXOJaH 3a NpeTBapambe (UOpHHOTeHAa y HUTH (QuOpHHA U
CTBapame JACPUHUTUBHOT Tpomba (TpOMOONMTHO-(GUOPUHCKOT), KOjU TOTIYHO TMPEKHUIa

UCTHUIIaE KpBU U3 moBpelheHor kpBHOT cyna. (32),(34).

6.3. Koazynayuona xackaoa

dakTopu Koarynanuje cy KJbydHe KOMIIOHEHTE CEKYHAAapHE XeMocTas3e, a KoaryJalyja
KPBH j€ CIIOKeH OMOXEMHjCKH MPOIEC KOjH CE OJIBHja MPEKO HU3a y3aCTONMHUX M KOMIUIEKCHHX
MelycoOHuX peaknuja ¢akTopa Koaryniauuje, Koje joIl yBeK HUCY y MOTIYHOCTH pa3jalll-eHe.
dakTopu Koaryianmje ce y ImiasMH Hanase y oOJIMKy HeaKTHBHUX OenaHueBuHA. Kama 3amoune

MpoIieC 3rpyliaBama, GaKTOPU Koaryjianuje y MUPKyIaldju ce y jeAHOM HU3Yy OMOXEMH)CKHX
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peakiMja aKTHBHpPAjy, MPU YeMy OCHOBHU TOKOBH OBOTI' IIpOLlECa MMajy KapaKTep €H3UMCKHUX
peakuja. Ocum V u VI ¢akropa xoju y akTUBHOM OOJHMKY MMajy yjore kodakropa, Kao H
Xl ¢aktopa u ¢ubOpuHOreHa, OCTAIM YMHHUOIM HAKOH aKTHBAIMje J00Wjajy OcoOWHE
CepPHHCKHX MpoTeas3a. THXHONTOpH CEpUHCKHX MPOTeas3a Ha3uBajy ce ceprnuu (32).

Mana kinacuyHa Tofena IMyTa Koaryjanuje (KacKaJHH MOJEN) Ha CHOJbAllbU IyT
(TTOKpeHyT TKUBHUM (DaKTOpOM) M YHYTpPalIlkBH MyT (MMOKPEHYT KOHTAKTHOM aKTHBAIIMjOM) jOII
yBeK nMa opehenn 3Hauaj, 1aHac ce 3Ha J1a je mpolec Koaryaiyje 3HaTHO KOMIUICKCHU]JU U J1a
IyTeBU aKTHBAallMje HUCY HE3aBHCHU je/laH oJ pyror, Beh 1a cy Oiucko nose3anu u Melyco6Ho

3aBucHH (32-34).

Primary Hemostasis

GPIlb-lla receptor-comphes

SECRETION \
= glycaprateins * ADP
vWF + serotonin
+fibrinogen + calelum platelet
+ coagulation factors +afe
TxA,

d-granu
AGGREGATION

PROCOAGULANT 5 A7
)

ACTIVITY @

ACTIVATION
Flip Flop 4sh GPIb-1X receptor-complex
PS Exposure
von Willebrand - Factor
Microvesicle :
generation GPVi R

ADHESION

Cnuka 8. Tpomboyumu y npumapHoj xemocmasu
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7. Yaora Tpom0ouuTa y KoaryJjJanuju u GuOpuHou3u

Koarynamuja KpBH je BeoMa CJOXKEH EH3MMCKH MpOIEC 3aycTaBjbamba KpBapema.

AKTHUBHOCT €H3MMa je KacKagHO ycioBibeHa. lIpBy (hasy koarymamuje mpenctaBiba CTBaparmbe

akTHBHOT TpombOoractuHa. Jlpyry a3y koarynaimuje 4uHU TpeTBapame MPOTPOMOWHA Y

TpOMOUWH, a aKTHBHCAaHU TPOMOMH oMoryhaBa aa pacTBOpJbHMBa OelaH4YeBHMHA (UOPUHOTEH

npehe y HepacTBopsbHB puOpuH, TokoM Tpehe (aze koarynanmje.

VY kpBU 31paBHX 0co0a 10 KoaryJaluje KpBH HE JI0JIa3d 300T TOTa, MITO MOCTOjH PaBHOTEXA

n3Mel)y 4MHUOIlA KOjU TOMaxy Koaryjanuju (TpoKoaryJaHTHa CpPEICTBa) M OHUX KOJH je

cnpeuaBajy (mHXubuTOpHu Koarynamuje). o cama je mpemnosnato oko 13 ymHmnana (dakropa)

koarynanuje. OHM cy natu y Tabemnu:

dakTopHU KoaryJamnuje

Ha3zue ¢akTopa koaryaanuje

Yiora

daxkrop | (Fibrinogen)

Dopmupa GUOPHHCKY MPEKY

®akrop Il (protrombin)

Axtuupa daxtope I, V, VII, XIlII,
protein C, Tpombo1uTe

daxkrop I (tkivni faktor, tkivni tromboplastin)

Kodakrop 3a daxrop Vlla

®akrop 1V

Kalcijum

daxrtop V (proakcelerin)

Kodakrop 3a dakrop X

®daxrop VI

Crapu Ha3uB 3a akTUBHU ¢akTop V,
¢axTop Va

dakrop VII (prokonvertin), crabunau dakrop)

Axtusupa dakrope X, X

daxrop VIII (antihemofililni globulin A)

Kodaxrop 3a daxrop IX

dakrop IX (Kristmasov faktor, antihemofilni globulin

B)

AxtuBupa daxtop X

daxrop X (Stjuart-Powerov faktor)

Axrtusupa paxtop Il

@akrop Xl (mpekycop TpoMOOIIACTHHA T1a3Me,
antihemifilnii faktor C)

Axtusupa daxtope XlI, IX u
MpeKaTMKPENH

daxrop XII (Hagemanov faktor)

AxtuBupa prekalikrein i fibrinolizu

dakrop Xl (pakrop cradbunuzanuje fibrina)

VYuppuhyje KpBHU yrpyIlIak

Von Wilenbrandov faktor

YyecTByje y TOBE3UBaky TPOMOOITHTA

prekalikrein (Flederov faktor)

kininogen velike molekulske mase (engl. HMWK)

[Toxpxasa aktuBammjy daxropa X, XI,

i prekalikreina

fibronektin

[Mocpenyje y amxe3uju TpoMOOIATA
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Nuxuburopu Koaryjanuje Cy MO CBOM J€JOBamby: AHTHTPOMOOIUIACTHHU — KOjU CIIpeyaBajy
aKTHBHCAKE TKUBHOT M TPOMOOLMTHOT TPOMOOIUIACTHHA, aHTHTPOMOHMHU — KOJU CIpedaBajy
aKTUBHCAkE TNPOTPOMOMHA y TpoMOMH W GUOpPUHOMM3WHHM (TJIa3MHHH) - KOJH BpIIe
(GbubprHOIN3Y CTBOPEHOT TpoMOa U IeTyjy aHTHKOATyJIaHTHO.

VYiora TpomOonuTa je 3aycTaBibambe KpBapema MyTeM CTBapama TPOMOOLUTHOT Yera U
KoaryJamuje KpBH, Jakjie W y MPUMapHOj U Y CEKyHAapHO] (A1e(pHUHUTHBHOj) XeMocTa3u. AKO
nohe 10 moBpene KPBHOT CyAa-KpBapema, MpBa peakiifja je Cy)aBame-KOHCTPUKIIMja KPBHOT
Cyla MOJ YTHIajeM CHMIIaTHKyCa M Ba30KOHCTPUKTOpPA-CYICTaHIM, KOje M3a3UBajy CYXKEHme
KpPBHOT' cyAa Ba3okoHcTpukiuja. Cienehu cramujym je aktuBanuja tpodomura. OHM Mamajy
00JMK, Ha TOBPIITUHY ce 00pa3yjy OpojHU HacTaBIH, Be3e uzMel)y TpomOonmra, GnOpUHOTECHA U
CHIOTEJIa TAKO3BaHW TPOMOOLMTHH dell (BEJIMKY yjory y moBesuBamy urpa von Willebrand-os
(axTop M TIMKONPOTEHHN MeMOpaHe TpoMmOo1uTa). KOHTpaKTHIIHM MPOTEMHU-aKTHH, MUO3HH U
TPOMOACTEeHUH c€ KOHTpaxyjy u ocinobalajy ce CyIcTaHlle U3 TpaHyJsia-CEpOTOHMH, KallHjyM,
ADP, a takole CHHTETHINy C€ W HOBE CYIICTaHIIE Kao HIIP. TPOMOOKCaH A2 KOjH je CHaKaH
Ba30KOHCTPHUKTOP. YKOJMKO j€ TIOBpeaa Maja, peakilfja ce OBJE 3aycTaBjhba. AKO je TIOBpena
KpBHOT cyja Beha 3amounme u Tpeha daza-koarymnanuje kpBu. TpoOOLUUTH UMajy KIbYUHY YIIOTY
y Koarylanuju KpBH jep CceKperyjy Kamuujym,pochomunuae, u Qaxkrop crabumuzaimje
¢ubprHa, ynpaBo Ja 3aycTaBibajy KpBapewme u3 nopeheHor cyna. CyxaBame KPBHOT cyla U
CTBapame TPOMOOLMTHOI Yemna 4YWHE MpUMapHy ¢(aszy Xemocrase. 3rpymiaBambe KpBU YHHU
cexyHaapHy ¢aszy. CymrTuHa Koaryianuje KpBH je NMpeTBapame HEaKTHBHOT IPOTEHHA KPBH
npoTpoMOMHA y aKTUBHU TPOoMOMH. TpoMOWH akTHBUpA HEAKTUBHH MPOTEHH KpBH (prOpHUHOTEH
y (ubpuH, Tako IITO Tra pas3ake HA MOHOMEpE-KOjU C€ ONeT MOBEe3yjy y IOJMMEpe U rpaje

MpEXKY y KOjU C€ XBaTajy EpUTPOLIUTH, JISYKOIIMTH U TpoMOouuTH (32, 33).

1.1. Cnomawrmwu nym akmueuparea 32pyuiasarsa Kpeu

CrnoJsbalismby MyT aKTHBIMjE 3rpyIIaBamba KPBU 3al0YHEbE OBPEIOM 3HJIa KPBHOT CyJa,
ycnen dera ce u3 3mma ociobaha tkuBHE TpomOorutactu (daxrop ). On ce cactoju ox
dochonumuma TKUBHUX MeMOpaHa W JIMHONPOTEMHCKOT KOMIUIEKca. JIMIMOmpoTenHCKH
KOMIUIEKC TKHUBHOT (hakTopa ce Be3yje ca ¢aktopom VI, akTuBHpa ra M y HETOBOM MPUCYCTBY
3ajeqiHO ca joHuMa kanuujyma (¢pakrop 1V) aktusupa dakrop X. Opaj kommiekc dakropa Il u
VI, aktuBupa jomr u ¢axrop X, Koju cnaga y yHyTpallby IyT KoaryJjaluje U Ha Taj HAuUuH ce

OBa JBa Iy Ta 3rpylliaBama KpBu mose3yjy. (35-37)
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Cauxa 8. — Cnomawirou nym axmusuparea 32pyulasarsa Kpeu

1.2. Yuympawirou nym akmueuparea 32pyuiasarsa Kpeu

VHyTpalsby OyT Koaryjanuje 3alo4iibe MOBPEIOM caMe KPBU WM HM3JarambeM KpBH
KoJIareHy 3uja omreheHor kpBHOr cyna. IloBpema KpBM WM KOHTAaKT KpPBH Ca KOJareHOM
n3azuBa aktuBanujy Qakropa Xl (Xaremano ¢akrop) u ocnobahame dochomunuaa usz
aKTUBUCAHUX TpomOoruTa. AxtuBupanu gaxop Xl nemyje ensumcku Ha akrop X| u akTuBupa
ra. 3a OBy peakiiyjy morpedaH je 1 KHHMHOTEH BEJIMKE MOJICKYJICKEe Mace (BUACTH Y Tabenn), a u
npeKanukpenH je yops3aBa. AxtuBupanu ¢akrop Xl (dakrop Xla) caga aktuBupa dakrop IX.
AxrtuBupanu ¢akrop IX nemyje 3ajento ca ¢pakropom VIl u ocnobohennm pochomunuauma us
TpombornmTa Ha ¢akrop X u aktuBupa ra. @akrop VIl je Bpio 3Ha4yajan 3a OBy aKTHUBAIH]y H
oco0e KO/ KOJUX je KOHIIEHTpaIija oBor (pakTopa jako cMameHa Cy CKJIOHE OOMIIOM KpBapewmy,
OJIHOCHO 0omyjy oA kinacuyHe xemodunuje. Jlasbu TOK aKTUBAIUje j€ UCTH Kao KOJ CIOJballlibher
nyta. @akrop X 3ajenHo ca dakropom V u dochuunuauma rpagd KOMIUIEKC aKTHBATOpa
NpOTPOOMHA, KOjU TIPEBOIM HEAKTUBHH MPOTPOMOUH y akKTUBHH TpoMOuH (32, 34).

CrnoJballllkby ¥ yHYTpalllkbU YT HACY CaMo JIBa OJIBOjeHa cucTeMa, Beh Cy OHa UTEKaKo
Mel)ycoOHO moBe3aHa M aKTHBallMja jelHOr cucTeMa akTuBHMpa JApyrH. CrosbalimbHu MyT ce
aKTUBUpPA MHOTO OpiKe Ma y Cilydajy TeIIKHMX MOBpela 0 3rpyllaBama MOXKe jJohu 3a camo 15

CEeKyH/IH. YHYTpaIllkeM CUCTeMY TTOTpeOHO je map muHyTa (1-6) 1a 1oBene 10 KoaryJamnyje.
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AxrtuBupanu ¢axtop X (hakrop Xa) 3ajento ca poconunuauma U3 TKUBHOT (pakTopa
rpagu ca (akropom V KOMIUIEKC akKTHBaropa mpoTrpoMOmHa. OBaj KOMIUIEKC aKTHBUPA
HEKTHBHHU MPOTPOMOWH y TPOMOHWH, KOjU je OMTaH 3a Jajby Koarynamnujy. Y MOYeTKy je dhakTop
V (mpoaxuenepuH) y KOMIUICKCY Y HEaKTHBHOM OOJIMKY, ajli KaJ Ce aKTUBHpa TPOMOWH J0J1a3u
U JI0 aKTHBalMje OBOT (pakTOpa O cTpaHe TpoMOMHA. AKTUBUpaHU (akrop V cama momaTHO
yOp3aBa Koaryianujy Tj. aKTUBaIijy TpoMOnHa. AKTUBUpaHU (PakTop X MOXKE CaMOCTalIHO Ja
M3a30B€ aKTHUBAIM]y TPOMOWHA, INTO j€é HAa TMOYETKYy M Ciyyaj, anu akTuBanuja (axropa V
BUIIECTPYKO yOp3aBa 0Baj MpoIec.

Koarynanmja 3amounme CTBapameM aKTUBHOT TPOMOOIIACTHHA (TPOMOOKHWHA3a), €H3UMa, KOjU
j€ HEOIXOJaH 332 aKTUBUCAKhE MPOTPOMOMHA y TpoMOWH (ciuka 4). Y moaupy ca OIMTEUYCHUM
engorenom, y3 yuemhe Xl yuamomna, antuxemopmiaux riodynuna A, B, C, | tpomOomuTHOT
tpoM6Oomnactuna (111 unHmnal) crBapa ce akTUBHU TPOMOOIITIACTHH TUIa3Me TOKOM 4-6 MUHYTA.
CrBapame TpoMOMHA je €H3MMCKM Ipolecc Koju omoryhaBa mpeTBapame MpoTpoMOMHA Y
TpoMOuH TOKOM 10-15 cexynmu. CtBapame ¢uOpwHa (MOHOMEp), TOJ JI€jCTBOM TPOMOUWHA,
nemaBa ce 0p30. JlejcTBo TpomOMHA je CHaXxHO, jep oapeheHa KomWymHA TPOMOMHA MOXE J1a
KOAryJIMIIe HEKOJMKO CTOTHHa myTa Behe koimumHe (uOpmHOTeHa. MONEKylIn CTBOPEHOT

¢ubpuHa ce cmajajy u TOKOM 2-3 CeKyHJIe HacTaje MpekacTa TBOPEBUHA, yTPYIIaK (KOaryiayMm).
(33,34)

Spoljasnji
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1.3. henujcku mooen xoazynauuje

Mana kmacuyHa mojena IMyTa Koaryjiauuje (KacKagHh MOJIeN) Ha CHOJballlibU YT
(TTOKpeHyT TKUBHUM (DaKTOpOM) M YHYTpPalIkBH MyT (MMOKPEHYT KOHTAKTHOM aKTHBAIMjOM) jOII
yBeK uMa opehenn 3Hauaj, 1aHac ce 3Ha J1a je mpolec Koaryiamyje 3HaTHO KOMIUICKCHU]JU U J1a
MyTEeBH aKTHBAIlMje HUCY HE3aBUCHU jefaH Of Ipyror, Beh na cy 6imcko moe3aHu u Mel)yco6HO
3aBucHU. (34,35) TpamunmoHanHa TeopHja KoaryJjamdje HUje MOrja jJa OATOBOPH Ha MHUTAHE
samro Hemocratak F X, u3 yHyTpammer myTta Koaryjamndje HE JOBOAM JI0 KpBapema Beh
noBehaBa ckjIoOHOCT Ka TpombOo3u. Pamamopr je 1992.r mokasao ma xommiekc TF/F Vlla
aktuBupa u FX u F IX noBonehu no aktuBanmje o6a myTa Koarymaiuje

Hanac je npuxsahen "henujcku mozen"(cell-based) koarynanuje y kome, nopen gpaxkropa
KoaryJanuje, KJbydHy YJIOry MMajy TpoMOouuTH U henuje Ha KojuMa ce JemaBa eKCIpecHja
TKUBHOT (hakTopa. [locmenmux roguHa je yka3aHo Ja jeé TKMBHU MyT (PU3UOJIONIKHA WHHUIH]ATOP
mpoleca Koaryjandje W Jla UMa JOMHHAHTHY YJIOTY y XeMOCTa3H, Kao M Ja ce KoaryJjaunuja
oIurpaBa Ha MOBPIIMHM henmja koje excripumupajy TkuBHU (aktop (TF) m Ha nmoBpmHM
aKTUBUPAHUX TpoMmOoLuTa (2.5). IIpema hemujckom mMozeny, koaryiamuja ce OABHja y HEKOJINKO
daza (32,34,35) (Cnuka 1.- Bombeli, 2004: In vivo mporec Koarynaigje je HAIUpaH yriaBHOM
F Vlla Be3annm 3a TkuBHu (paktop (TF:Bemuka upHa ctpenuna), koju notoM aktusupa FX () u
F IX 2 (=ba3a ununujanuje). ¥ unspy gaeer nosehama TopomOuHa, TpoMOUH aktuBupa FV,
FVIII u FIX mexanu3mom moBpatHe cmpere (3) (=amrummdukanuja). Kontunypano crBapame
TPOMOHMHA OCUTYpaHO je€ CTBapameM Belaukx komnunHa FXa nemoBamem FIXa wu FVIII Ha
FX(=nponaranuja). MakcuManaHO CTBapame TPOMOMHA JeliaBa ce TeK HAaKOoH (opMupama
¢ubpuHa, mro goBoau 1o crBapama FVIlla, xoju morom cTBapa ykpinTeHe Beze u3Mehy

¢ubpuHCcKx MoHOMepa (11) (=cTabunu3zaimja)

Propagation

Cnuka 10. Renujcku mooen xoazyanyuje

26



1.4. @uopunonusa

dubpuHonM3a je mocneama ¢asza Koaryinammje. Y 0] ce Koaryilym pasrpaljyje mon
nejctBoM (puOpuHONM3MHA (TUIa3MHHA), YUME Ce KPBHH CyJl TOHOBO YMHH IPOJIAa3HUM 3a KPB.
@uOpUHONM3UH je y IUla3MH TMPUCYTaH y HEAKTUBHOM OONUKY (IUIa3MMHOTEH WU
npoUOPHHOIN3KH). AKTUBUCAKHE IUIA3MHHOTEHA BpIIE CE€ MOMONy €H3MMa KOju ce 30Be
aktuBaTop (puOpuHONM3MHA. AKTHUBAaTOpH (puOpHMHONMM3WHA (IIA3MUHOTEHA) JTOKa3aHU Cy ¥y
TKMBUMa ald M Yy HEKUM OakTepujama (CTpPENTOKOKe U cTaduiokoke). J[lemoBamem
¢ubpuHONM3MHA MOXE ce JohM [0 TOTHyHE JIM3e CTBOPEHOI KoaryiymMa M IIOHOBHOT
KpPBaBJbCHA.

['maBHM MHXMOWTOpPW IUIA3MHUHA y TPOMOY Cy MHXHOWTOp aKTHBATOpa IUIa3MUHOTEHA
PAI-1 u na nopummHu henuja TpPOoMOMHOM aKTUBHpPAHU (UOPUHOIUTUYKU HWHXHOUTOP-
kapOokcunentuaaza B (TAFI). In vitro crymuje cy nokasane na HuBo BezaHor PAl-1 3a ¢pudpun
JMPEKTHO yTHYE HAa PE3UCTCHIM]Y TpoMOa Ha GuOpuHONM3y. In Vivo cryamje cy mokasaie jia
TCHETCKU H3MEHmeHEe XKMBOTHIe 0e3 PAIl-1 rena cy 3HaTHO oceT/buBHje Ha (GUOPUHOIU3Y
BEILTAYKU M3a3BaHE apTepHjCcKe TPOMOO3€E OJ1 KUBOTHIHA KOje NMajy HOpMAJIHY EKCIIPECHjy TeHa
3a PAI-1.

AxtuBatjy TAF| Bpmm TpoMOMH W TO Yy KOMIUIEKCY ca TpPOMOOMOJAYJIMHOM Ha
noBpiHK henuja. [Toka3ano je na ox konueHntpamuje TAF| HajBuIe 3aBucu Op3uHA JTU3UPaAHa
tpomOa y In vitro ycnoBuma. (47) Y opraHusMmy ce akTuBaluja IJIa3MHHOTEHA OCTBapyje
noMohy TKMBHOI aKTHUBaTOpa IUIa3MUHOI€HAa M YypokuHaze. [lmasmuH mocenyje BelUKd
apuaMTET 32 (PUOpPMH W HaroMmiaBa ce y KpBHOM yrpymky (jep je Oorat ¢uOpuHOM).
BesuBamem 3a TpoMOWMH ce akTuBUpa U pasnaxe ra. CmoOOgHW TUTa3MHUH C€ y KpBH Op30

WHAKTHBHILIE yCJIe] [IejCTBa CH3MMa 02 aHTUIIa3MUH U 02 MakporinoOyiuHa. (32)

Activation of Fibrinolysis
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Cnuxa 11. Mooen ¢pubpunonusze
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8. TecToBU HCIMTHBaWA MopeMehaja xemocTase

dyHKIMja HOPMAJIHE XEMOCTa3e, Urpa BEIHKY YJIOTY Yy CIpedaBamy I'yOMTKa KpBU U3
HernoBpel)eHOT KPBHOT Cy/ia Kao U 3aycTaBJbamhe MPEKOMEPHOT KpBapema 13 omTeheHor KpBHOT
cyna. Ycnen nmopemehaja xemocTase HacTaje T3B. xemoparujcku cuuapom (HS). Xemoparujcku
CHHJIPOM j€ YCIIOBJbEH Mopemehajem jeTHOT Wiy BUIE YWHUJIAIA KOJU YUECTBY]Y Y XEMOCTa3H.
VY AWjarHOCTHIM KOAaryJonaTrhja, JaHac ce KOPHCTE clenehn CKpUHUHT TECTOBU: TPOMOHMHCKO
Bpeme (TT), nporpombuncko Bpeme (PT) u akTHBHCaHO MapIMjaTHO TPOMOOIUIACTHHCKO BpeMe
(PTT). TT mepu Bpeme mperBapama GpuOpuHOreHa y GUOpHH MO yTHIAjeM TPOMOHMHA, TE CY
cBu octamm (aktopu 3aobuherun. TT je mpomyxkeHo y xumo- u aduOpuHOTEHEMHjaMa, Y
MPUCYCTBY HWHXHOUTOpa MpeTBapama ¢uOpuHOreHa y ¢GUOpUH, Kao IMITO Cy XEMmapuH u
npucyctBo FDP (¢pubpun nerpamamuoHuMX mpoaykata) W pacTBOPJbUBUX (DPMOPUHCKHUX
moHomepa. Hopmamuo Bpeme je 16 - 20 cek. PT ompebyje crnospammsu W 3ajeTHUYKH YT
KoaryJammje, Te je npoayxkeno y nedurmuruma dakropa: F I, F V, F VII, F X u ¢ubpunorena.
V cnenujanuzoBaHuM jJabopaTopujama, y AMjarHOCTULIM Kao U 'y npahewy Tepanuje, nauujeHara
ca MYJTUIUIUM TOBpegama, KOPUCTE C€ CIEHUjaIHd TECTOBU 3a: ojpehuBame I0jenHUX
YUHUIAIA Koarynaiwmje, oapehuBame QyHKImje TpombouuTa, oapehusame Von Willebrand-
oBor obosbema (VWI), TectoBu 3a oapehuBame mHXxHOUTOpa, crenujannu TectoBu 3a DIK u
TECTOBH 3a KOHTpoidy nopemehaja ¢ubpunonuze. Kon GonmecHuka koju cy JOOWIM MacHBHY
TpaHCc]y3ujy KpBH, HEONIXOTHO j€ KOHTPOJKCATH SCreening recrose xemocrase (Hajmamwe PTT u
Opoj TpombOomnuta). Ykommko je PTT mpomykeH, MOTpeOHO je MPUMEHUTH CBEXKE CMP3HYTY
a3My, a YKOJIMKO je Opoj TpomMOOLMTa CHWXEH, 1aTh KOoHIeHTpoBaHe TpomOormmTe. DIK je
JeIVHU TO3HATH CUHAPOM y KOME C€ Y HCTO BpeMme jaBibajy TpoMOo3a u kpBaBibeme. DIK je
CeKyHJapHa I0jaBa W KOMIUIMKYje M Tako TEIIKO cTame mnamujeHara. Hajuemhe je mpahen
cexkyHmapHoMm ¢ubpuHOoM3oM. OOMYHO je akyTHU mopemehaj, aaum MOXKe Ja Ce jaBH U Kao
cyb0aKyTHH ¥ XpOHHYHH 00JHK. (36)

3a ucnuTHBame (QYHKIHje TPOMOOIMTAa KOPUCTH CE amapar KOju ce 30BE arperoMerap,
KOjU je HEONXOJaH 3a MpoleHy (yHKIHje TPOMOOIUTA y IMJbY KOHTPOJIE aHTHArperalnuoHe
Tepanuje ¥ MHAUBHIyIN3alHje Tepanuje, (KOHTpoJIa Teparuje aneTUICATUIIIIHOM KHCETHHOM
, THeHomumpHuauHuMma, Ojoxkaropuma GP  llb/llla penenropa). OBa anamm3a HaM Jaje
uHboOpMallMjy O CTENeHy HHXMOMPAHOCTH arperandje TpPoMmOOIMTa HAKOH MpPHUMEHE
aHTHArperaluone Tepanuje. YBoleme OBe HOBE METOJE MMa BHIIECTPYKU 3HAUa] y JICUCHY

naryjeHara a MoryhHocTH anapara cy MHOTOOpOjHE:
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*Moryhnoct onpehuBama Oazanne ¢yHKIMje TpomOomuTa (TECT HEOCET/HMB HA ACIUPHH U
clopidogrel)

*TecT 3a onpehuBame OCETILUBOCTH Ha TEPAIH]y aCIUPUHOM

*Tect 3a kKoHTpOJIy Tepamnuje clopidogrel-om

*Tect koju omoryhasa mporieny epexra Gpllb/Illa anraronucra u ko nanujeHata Ha Tepanuju
acriupuHoM u clopidogrel-om

*Moryhnoct oapehjuBama Gplb u von Willebrand dakropa 3aBuche arperaije TpoMoOoITa
*KoHTpoa kBanuTeTa caMux Mepema ( IBOCTPYKO MEpPEHE CBAKOT y30pKa )

*['pahuuku 1 HyMEpPHUYKHU NPUKa3 pe3yiTara

YTBphuBameM arperabmiiHocTH TpoMmOoIMTa Moryha je:

[Iporiena moBehaHor kapIuOBacCKyJIapHOT pU3HKa U pa3Boja TpomOoemMOoIHjcKux mopemehaja
*nentudurkanyja nanyjeHaTa ca CMambEeHUM WM TMoBehaHMM pU3MKOM  O4 Tepu U
MIOCTOIIEPATUBHOT KPBapeHa

*[lonarak o Bpahawy ¢GyHKIIHje TPOMOOIIUTA y HOpMaJaH orcer omoryhasa 6e€30€1HO CTaBJbamhe

nalnMjeHaTa Ha ONepaTUBHU IIPOrpam

VcipaBHUM TyMademeM pe3yJiTaTa arperoMeTpHje MOXe Ce JIENOBAaTH MPEBEHTHBHO Ca IHJHEM

CMambeHha PU3HKa 332 HeXKEJbeHE KapAnoBacKyaapHe gorahaje ko pusndnux nairujenara. (13)
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9. Konuentpatu Tpomoéonura (KT)

Hcropuja Tpancysuje TpoMOOIHTa MOYHBE HIe31eceTuX roguaa 20. BeKa, yo4aBameM
MIOBE3aHOCTH T10jaBE XEMOPATHjCKOT CHHAPOMAa U CMambEHOTr Opoja TpOMOOIUTA Y IUPKYJIAIHjH
6onecnuka. lloBehame Opoja, kao u oapxkaBame (QyHKIHje TpomOormuTa (Tp) HaKoH
TpaHcdy3Hje OBOT JAOWIHOT MPOAYKTa KPBH Y MHOTOME j€ JONPHHEIO CMamemy CMPTHOCTH
OoJilecHHMKaA ca M3paXEHHUM XEMOPAarujCKuM cuHapomoM. Jlo cama pa3maTpaHa muTama, Kajua u
3alITO MPUMEHHUBATH TpaHcy3uje TpoMmOonura, Hamehy M mnUTama, KOJIMKO M KaKo HX
no3uparu. JlebuHrcaHa je Tepammjcka J03a TPOMOOIHWTa 3a ojpaciie ocobe Koja Tpeba ma
CaapKu W3HAJ 240x10° tpomOonmuta wiau 1 jex. Ha 10 xr/TT. OBy mo3y oOwyHO uymHU 4-6
JeIVHHIA KOHIIEHTpaTa TPOMOOLUTA, WM jefjaH IyJ TpoMOOIMTa, WM jeAHa jeIUHHIA
adepesnux TpomoOonmrTa. Kox mane geue (<20kr) npenopy4yje ce npumena 10-15 mur/kr u3 nose
3a oxapacne. [locTu3ame MO3UTHBHOT e(dekTa TpaHCPYHIOBAaHUX TPOMOOIMTA CBAKaKo Ja
3HAYajHUM JICJIOM 3aBUCH M O] KBaJHTETa MPUIPEMILEHOT MpoaykTa. [loOujame KOHIEHTpara
tpomborura (KT) je mMeron ycioB/beH BeTUKUM OpojeM BapujaOuia Koje IMOjeIUHAYyHO WIIH
YIPY’)KEHO MOTYy WMAaTH CUTHU(QUWKAHTAaH YTHIA] Ha KBAJIMTET KOHAYHOI IPOHM3BOA.
Crangapauzanyjy TpermapaTa KOHIICHTPOBAaHMX TPOMOOIMTA je BeoMa TEIIKO HM3BpIUTH. Ha
MIPUHOC TpoMmOouuTa yTHUay cieaehu dhakTopu: KapaKTEepHUCTHUKE JaBaolia, MPoIeaypa y3uMama

KPBH, IPOLIECUPAhE KPBH, UyBamke KOHICHTpaTa TpoMOoIHTa Ipe n3aaBama. (38-40)
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0.1. ®akmopu xoju ymuuy na keanumem KT- kapakmepucmuke oasaoua

a) Konuenrpauuja tpomoonura y nepudepHoj KpBHU JAaBaolia je HajBaXKHUjU (HaKTOP.

OBaj 3axTeB je MpOou3aIla0 Ha OCHOBY KaJIKyJIallkje MO KOjoj MPOCeYaH JaBajal] iMa OKO
220x10%/L tpom6ounTa. Ha 0cHOBY OBOT mpopadyHa jeaHa jemununa neie kpsu (CK) Tpebaio
6u ga uma oxo 100x10%/L Tr. Jo6po onTHMHU30BaHE METOJME MPUIIPEME TPOMOOIMTAa OWIIO W3
buffy coat-a (BC) nnu u3 mia3me 6orare tpomborutuma (PBT), Tpebano Ou 1a aajy KOHaYHH
npuHoc o1l oko 60% ox TpombonuTa npucyTarx y CK. [IpernocTasspa ce na oko 25% maBanana
MOXKE J]a MMa KOHIIEHTpPAIHjy TPOMOOIUTA HUXKY O] 200x10%/L. A camuM THM H 1a y 75%
KOHTPOJIMCAHMUX JEIMHMIIA KOHIIEHTpaTa TpoMOoIuTa Tpeda aa Oyae HopMmaiad Op. TpoMOoIuTa

y kpBu, oaHocHo >45x10%/L y KT. (38)

0) Koarysianuonu cratyc gaBaona
Crama TOBHUIIIEHE KOAryJIaOMIIHOCTH KOJI J1aBaolla KpPBH, KOJy HE OTKPHBAMO y TOKY
mperjiena JaBaolia, 1ajy HIKU MPUHOC TPOMOOLIMTA y KOHIIEHTpaTHMa (HajBepOBATHHjE YCIel

CTBapama MUKPOKOAryJlyMa WM arperata Tpomoormra). (39)

1) Jlunuanm craryc gaBaona
Hwxu npuHocu Tpomborura 100Wjajy ce M3 KpBH ca JMIEMUYHOM IUIa3MOM YycClea
IIPOMEHEHE TYCTUHE IUIa3M€, a CaMUM THM M INIPOMEHE CEIMMEHTAlMOHUX KapaKTepUCTHKA

henuja kpBu. (39)

9.2. ®axmopu koju ymuuy na keanumem KT — y3umarse kpeu

[Tponienypa y3uMama KpBH je Apyra y Hu3y (paktopa 3HadajHUX 32 IPUHOC TPOMOOIIUTA HA KOje
ce MOXe YTUIATH.
a) KosmyuHa y3ere KpBH

Konnentpare TpomOouuTa mpumnpeMaMo HCKJbYYHMBO W3 CTaHIApIHE jEeAUHMIIE LEJe
kpBH o 450 mut £10% y3ere y K4 nnn K3 kece.
0) ly:xuHa npoueaype y3uMama KpBHU

OntumanHo je na noHauuja jeaunuue nene kpeu (LK) tpaje 1o 10 MunyTa. YKOIHKO je
Tpajame moHanmje jenunuie LK kpBu myxe ox 12 muHyTa, KpB HE OM TpeOaso KOPHCTUTH 32

npunpemy KT jep myxe 3aaprkaBame KpBU 0€3 aHTUKOATryJIaHCA Y IIPEBY KOj€ BOAH Y IPUMApPHY
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KeCy MOJKe JIOBECTH JI0 ajJXe3dje M arperamuje TpomMOOIMTa M aKTHUBAlMje TKUBHOT U
KOHTAKTHOT ITyTa KOaryJjalije ycie KOHTakTa ca cTpaHoM mnoBpimHoM. (39,40)
1) [IponucHO H KOHTHHYMPAHO MelIak€ KPBH TOKOM Y3HMambha KPBH

Wneanmno Ou OWIO KOPHCTUTH ayTOMATCKe MeIIAlWIe 3a Memame KpBu. Kama ce

KOPHCTH PYYHO MELIalke, Keca ca KpBJbY c€ Mopa OoKpeTaTH cBakux 30-45 cexyHau.

9.3. ®akmopu koju ymuuy na keanumem KT- npoyecuparve Kpeu

a) /ly’knHa M HAYMH YyBamba IeJie KPBHU Mpe NMPBOT HEeHTPUPYTrupama

Ilena xpB ce TpaHCIOPTyje W 4yBa Ha Temmeparypu 18-22 °C. llena kpB ce He cMe
U3JIaraTé eKCTpeMHHM TemrepaTtypama. Llema kpB Tpeba HajMame Ja OJACTOjU 2 cara HAKOH
KoJeKIuje Ha cooHoj Temneparypu (+22 °C do +24 °C). (1,40)
0) HenTpudyrupame jenmHuna neje KpBu

[TakoBame jequuuna LK y kuBere 3a neHTpudyrupame Mopa 1a ce ypaau ca BEITUKOM
NaKHBOM J1a OM ce u30erio mpaBibeme "1enoBa” W HEMPAaBUIIHO caBHjame Keca. [lapamerpu 3a
HEHTpU]YTHpambe MOpajy ce NaXJbUBO onTuMu3oBaTH (Opoj oOpraja, Bpeme, yOp3ame,
KOYHHIIA, TEMIIEpaTypa) 3a CBaKy HEHTpU(YTy U CBAKU THI Keca. HakoH neHTpudyrupama kece
ca KpBJbY C€ MOpajy ONpE3HO BAJAWTH M3 KHMBeTa Bojehu padyHa ma He johe 10 Memama
UCLEHTPU(YTUPAHUX CII0jeBa KPBU.
1) Cenapanuja KOMIOHEHATa KPBH

U3ysetHo je BaxxHo mpebanutu caB “buffy-coat” (BC) y kecy 3a “buffy-coat”. Osom
HPOLIEAYPOM OCTBApyje ce ABOCTPYKa KOPHUCT:
1. najsehu 6poj Tpombornura (70-90%) Hahu he ce y xecu 3a BC koju he 6utu xopumhen 3a
HpUIPEMY KOHIICHTpaTa TPOMOOIIHTA;
2. eputrpormtu he OWTH ocupomamieHH Jneykonutuma 3a O6ap 70-80% mrTo je KopucHO 3a
TaInjCHTE.
n) Cxaagumreme “Buffy-coat”-a (BC)

Hakon cenapanuje HeonxonaHo je BC ocraButu na croje Ha COOHOj TeMmepaTypH
M3BECHO BpeMe Ja Ou ce TpOMOOITUTH pecycrieHaoBamu (Hajoosbe 2 caTa, a HajMame 1 car).
e) Ipyro uenrpudyrupame “Buffy-coat”-a (BC)

bp3una npyror nentpudyrupama BC (mamu O6poj oOpTaja) M3y3eTHO je 3HAuUajHA 3a
nobap mpuHOC TpoMOOLMTa y KOHLEHTpaTy TpoMOouuTa. 3a pa3iuuuTe LeHTpudyre u
pa3nuYnTe TUIMIOBE Keca 3a KPB ONTUMHU3AIMja IMporpaMa MEeHTpudyTrupama ce Mopa ypaauTH

M0jeIMHAYHO.
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10. IlpunpemMa KOHLIEHTPATa TPOMOOIUTA

Janac je mpemnopyka Ja ce TPOMOOILIUTH U3/Bajajy:
1. U3 jenunuiie mese KpBu (y3eTe Y YETBOPOCTPYKE Kece 3a MpHUmpemMame Tpomooruta u3 buffy
coat-a u TpocTpyke Kece 3a qooujame Tpombonurta u3 PRP-a)

2. Tpombomutadepezom kopuctehu cemaparope kpBuux henuja. (1,6)

10.1. Hauun npunpeme Konyenmpama mpomooyuma u3 jeOuHuye yeie Kpeu
[Ipemapatu KT koju ce mpunpemajy u3 jeIuHUIE 1IeTie KPBU cy cienehu:

a) Konmentpar tpombonuTa u3 miasme 6orare Tpombonutuma (PRP)

0) Konnentpat Tpomborura u3 nojeaunagnor buffy coat-a (BC)

1) [Tymupanu kouteHTpat Tpombonuta (u3 PRP-a wiu BC-a)

1) GuiITpUpaHu MyIMpaHu KOHIIEHTpaT TpoMOouuTa (ImyaupameM nojeauHayHux KT)

e) OunTpupaHu MyIMpaHd KOHIIEHTpaT TpoMOouuTa (myaupame BC u mnazme)

¢) Jenqunuile KOHIIEHTpaTa TPOMOOIKTA Maste 3anpemune (43)

10.2. Konuemmpam mpomoboyuma npunpemmbern u3 naaime 0Oozame

mpomoouumuma (PRP)

Konuentpar tpomOounta u3 PRP-a ce u3aBaja w3 jeauHuie mene KpBU y3eTe Y
TPOCTPYKY KeCy TaKoO IITO CE TOCJE MPBOT HEHTPUPYTHpamba jeAUHUIIEC IIeJie KPBH Ha MaJlOM
Opojy obptaja uzasaja PRP. Y apyroj ¢aszu PRP ce nentpudyrupa Ha Benmukom 0pojy odpraja, a
3aTHM C€ CyNepHaTaHTHA [UIa3Ma M3/1Baja y mparehy MHTerpucany Kecy, a TPOMOOIUTH OCTajy y
50-70 mx m1a3mMe y K0joj ce pecycrennyjy (41).

Metona u3 PRP-a uma oxapelena orpanmdema. Omrpo HeHTpUdyTrHpame y APYyroMm
Kopaky moBehaBa ocerspbuBOCT henmmja Ha oxapeheHe cTUMynyce, Kao INTO je aKTHBAIMja
TPOMOOLIUTA, CIIOKCHM JIaHAI| Peakifja IOBOAW 0 IMpOMEHe oOynKka (OA JUCKOWIHOT 0
chepuyHor) u ocnoOahama caapikaja YHYTpalllbUX TpaHysa. 3aBUCHO OJ HMHTEH3UTETa
aKTHBAIMje, MPOIeC MOXKe OUTH peBep3nOMIaH WK upeBep3nOmiad. Mmak, nako mporec Moxe
OWTH peBep3MOMIaH, TIOHOBJHCHHU ITMKIYCH aKTHBAIMje W JICAKTHUBAILMje HAa Kpajy JOBOJE 10
nyOOKuX TMpoMeHa y (yHKUMjU TpoMOOIMTa, IITO jé MO3HATO Kao ,Jie3uja CKIaAuIITeHa’ .
O063upoM /1a ce OBOM METO/IOM A00Mjajy MOjeJMHaYHH KOHLIEHTpATH TpoMmOouuTa OpojHE Cy
KOHTpoOBep3e 0 0e30eMHOCTH M ePHUKACHOCTH IyJUPaHUX KOHIICHTpaTa TPOMOOIMTa HAKOH

CKJIaauINTeha W KacHuje TpaHchysuje (42-44). Sweeny u ayTopu Cy Yy HajHOBHjHM
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UCTIIMTUBAbUMa MOKa3alnu MOTyhHOCT pecycreH1oBamba TPOMOOIMTA y aJUTUBHO] CONYIIMjH 32
TpoMOouuTe (YMECTO y IUIa3MHU) U BUXOBOM ,,pre-storage” mymnupamy, IITO OAp>KaBa UH BUTPO

KapaKTepUCTHKE YaK u j0 7 maHa (45).

10.3. Konuyenmpam mpombouyuma npunpem.ven u3 nojeounaunoe ,,Buffy-coat”-

a (BC)

Kpajem cemammeceTtx roawHa MpoIUIOr Beka y EBpomu je moueo ma ce ykjama Clioj
buffy coat-a (BC), popmupan Tokom neHrpudyrupama umely miazme 6orate TpoMOOIUTHMA
Ha BpPXYy U HAllAKOBaHMX €PUTPOLUTA Ha JHY, KaKO OM ce Ha Taj HAYUH PEIyKOBaJO MPHUCYCTBO
MHUKpoarperaTa u XeMOJIn3€ TOKOM CKJIQJIUIITEHa jeIMHUIA epUTpOITa. Bpio Op30 HaKoH Tora
youeHo je na ce u3 BC mory mnpumnpemaTH KOHLEHTPAaTH TPOMOOLUTAa M Jla CE€ IPHUHOC
TpoMOOIMTa MOXKE 3HauajHO MoBehaTH ako ce 3a MPUKYIJbame Iiefie KPBU KOPUCTE “TON aHA
oorrom” kece (46). Kao m MHOro myra y HMCTOpUjU MEAWIMHE, TEXHOJIOIIKA HHOBAaIMja je
oMoryhmia mpruMeHy HOBHX Keca M HOBE METOJIE paja: M0jaBa CTEPUIIHE KOHEKIIH]e.

VY nopehemwy ca MeTogom npunpemMe KoHrieHTpara Tpomoonuta u3 PRP-a, merona n3z BC
oMmoryhaBa mpou3BOA®mY TMpOAyKTa ca MNpHOMMKHO jenHakuMm caapxajeM (10% wmame
KOHTaMUHalMje JIeyKOLMTUMa Ipe Jeykopeaykuuje), npeko 20 mJI mMame eputpouuta y
jenunuim eputpouuta, anu 30-75 mJI Bumie mia3me (47,48). Ilopen Tora, Kako je MpBU KOpPak
HeHTpUYTHpama OITap, a APYTW JiaraH, akTHBalWja TPOMOONIWTa HWHIYKOBaHa METOJOM
MIPUIIPEME j€ MHOTO Mamba.

Jenuuuna 1ene kpBu ce ckIaauiuTy kpahe o 24 cata Ha temmneparypu 22+2°11, a 3aTum
neHTpudyrupa kako 6u ce u3nBojuo cinoj BC -a y kome cy TpomOouutu u neykonutu. OBako
HeHTpUQyTHpaHa KpB ce Hajuenthe cenapuiie KOpUIINemHEeM ayTOMATCKe OlpeMe, ajll MOXe Ja
ce KOpHCTH 1 MaHyenHa Metona. BC mMoxe j1a ce mpunpemu Ha 1Ba HaunHa (49):

» KimacuuHOM METOJIOM M3 YETBOPOCTPYKHX Keca - TOKOM cenapanyje HeHTpUQyrupaHe lene
KpBU onpeleHa koauunHa ce miasMe ce mnpebdaiyje y kecy, a BC ca Manom KOJIWYHMHOM IuIa3Me
ce mpebarryje y Ipyry Kecy, OCTaBJbajyhu epUTOIMTE y OPUTHHAIHO] IPUMAPHO] KECH;

» Kopumhemem ,top and bottom* keca —tokom cemaparuje HeHTpUyTrHpaHe Iejae KPBU
onpehena konuuuHa TUIa3Me ce mpedaiyje y Kecy aonmaty Ha Bpxy (top), epurpouutu ce
npedaiyjy y apyry kecy Ha nay (bottom), ocraimpajyhu BC ca mManom konu4uHOM ILIa3Me y

OpPUTHUHAIIHO] IPUMAPHOj KECH.
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[Tpunpemsbenu konneHtpatu BC-a ce uyBajy Ha Temnepatypu 22+2°1] 6e3 aruranuje 10
JaJbeT TpoIleCHpara y KOHIIEHTpAaTe TPOMOOIHTA, HajKacHUje Mo 48 caTh Oj JaBama KpPBH.
TpoMOOLIMTHY KOHIIEHTPATH MOT'Y J1a C€ IPOU3BO/IE Ka0 M0jeIMHAYHY WM ITyJIUPaHH.

MeTtona npuripeme KoHIIeHTpaTa TpomOonuTa u3 BC-a naje OpojHe MpeIHOCTH y CMUCITY
OpraHuzaije paja y BEJIUKUM TpaHCQY3HjCKHMM LeHTpuMa — Moryhe je ma ce oIoxu
MPOM3BOIHa KOHIlEHTpara TpoMmOommra 10 24 cara. CymporHo meromu w3 PRP-a, the je
00aBe3HO TIpollecCHpame KpBH YHyTap 8 caTH O] KOJEKIHje, KaJa ce JeIUWHUIe IeJe KPBHU
MOCTaBJbajy Ha IJIOYE Koje yOp3aHo Xjajne Kece Ienie KpBU Ha Temmeparypu 22 +2 °Il mo 24
carta, cemnapanuja TpoMOoImTa Koju ce npurpemajy u3 BC-a moxe 6utu oanoxena no 18 caru

(47).

10.4. Iyaupamwe KT u3z BC

4-6 jenununa BC-a ncre ABO kpBHE rpyme Mory jia ce myaupajy npe neHTpudyrupama.
BC cmnpeman 3a mynupame je mpoceuHor Bomymena 50 mJI m xemarokpura 0,40 — 0,50.
Junynuja myna BpILIU ce Iu1a3MoM (jeHa o]l jeIMHHIIA U3 Koje je uzasojeH BC), uian aquTuBHOM
conynuujom 3a Tpomborute (PAS). PAS oaprkasa ¢yHkiujy TpombonuTa u PH 60sbe o1 rurazme

(50). BC mory na ce mynupajy kopuiihemeM KUTa 3a MyJIHpambe Wi JTaHYaHOM METOJIOM.

10.4.1. Kur 3a nyJaupame

[Tynmupame BC Moke aa ce BpIiu ynoTpeOOM KOMEpPIMjaJHUX KHUTOBA 3a IyJIHPAE.
Kopumhemem crepunHor koHekTopa kece ca BC ce cBaka nojeinHauHO KOHEKTY]y ca JeJHUM
0]l MYJTHITHUX KpajeBa KHUTa 3a IyJupame, a 3aTuM ce noaaje miuasma uian PAS. BC ce
npebatyjy y Tpancdep kecy zampemune 600 mJI, a mmazma nim PAS mponasu kpo3 cBe mpasHe
kece y kojuma je 6uo BC kako Ou cnpana 3aocrane henuje. Ha kpajy ce campikaj cBuUX Keca ca
BC u mpubmmxuo 300 MJI PAS-a nnu nina3me mynupa y crojeHy Kecy ca YKyIHOM 3allpeMUHOM
on mpubmmwkHo 600 MJI (38,42). Keca 3a mynupame uma (aOpHyKu CIOjeHy Kecy 3a

CKJIaIUIIITEEHE TPOMOOIIMTA, a aKO je MOTPeOHO MOKe OUTH YKJbYUeH H ,, iN-line *“ dumrep.

10.4.2. Jlanuana meroaa

BC cenapucan u3 ,, top and bottom “ xece mMoxxe OuTH mMyJaupaH BpJIO ePUKACHO U

€KOHOMHUYHO NMPUMEHOM OBe MeToze. JInHuja Ha Bpxy kece 3a BC ce moBesyje ca JMHUjOM Ha
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nny (bottom) apyre xece ca BC kopumthemeM cTepriHOT KOHeKTopa. Ha Taj HauuH jkeJbeHU
opoj BC ce moBe3syje y nanar, a azma win PAS 3a munynujy BC ce cmaja 3a muHHUjy Ha BpXy
nanna. Jlanar ce okaum ca nuieHToM Ha BpXy. Canpxkaj cBux BC ce mpomnymra 1o BC Ha qny, a
OHJIa WJIyEeHT mpoias3u kpo3 npasne BC kece (jemHy 1o jenHy), kako Ou ce ucnpao BC u3 mera.
dunanHa Keca uMa ykynHy 3anpemuny ox 600 mJI BC koju je munynpan y minasmu win PAS.
Keca 3a cknmaaumireme TpoMOOLUTa, KOja MOXke y cebu caapkatu u “in-line”tpomGonuTHI
¢bunTep, craja ce kecom ca mynupanum BC.

Keca ca nmymupanum BC (mpunpemsbeHUM OWJIO NMPUMEHOM KUTa 3a IyJUpame HIIH
JaHYaHOM METOJIOM), Ca CIIOJEHOM KEeCOM 3a CKJIAJHIITeHhe TPOMOOLuTa, ce HEeHTpudyrupa
Op3uHOM KOja oMoryhaBa ceIMMEHTHPAE SPUTPOIINTA U JICYKOIUTA, OCTaBJbajyhu TpomOonTe
CyCneH0BaHe y cyrnepHaTaHTy (masma uinu PAS). YcnoBu nentpudyrupama Cy KJbYUHU 32
YCIICIIHY MPOM3BOKY KOHIEHTpaTa TPOMOOIMTA Ca BUCOKMM OpojeM TpOMOOIMTa U HHCKHUM
OpojeM seykouuTa U epurporura. LlenTpudyrupanu mya ce naxJbUBO Baau M3 HEeHTpUdyre u
MOCTaBJba y ITUIA3Ma EKCTPAKTOP HMIIM ayTOMAaTCKH amapar 3a mporecupame. [lox mputuckoM
cynepHaTaHT 6orat TpoMOonHUTHMa ce TIpedairyje y Kecy 3a CKIaguIITeHhe TpomoonuTa (Moryhe
Kpo3 ¢untep, ako je morpebHo). Keca ca BC koja cagpxu ceqUMEHTHpaHE JIEYKOLUTE U
eputponute ce oxoayje (28,51,52).

Tepmut ,,mpomooyumu cayuajuoz oasaoua* (random donor platelets) osnauara
NojeITMHAYHE WM ITyJIMpaHe KOHIEHTpaTe TPOMOOLWTAa MPOM3BEACHE M3 jeAMHUIIE IeJie KPBU
(53,54). TpombouuTn U3 4-6 jenMHHIIA KPBU YMHE TEPANHUjCKy I03y KOja M3JIake MalujeHTa
3HAYajHOM PU3HKY TpaHc(hy3ujoM MpeHOcHBe HH(EKIUje WM ajouMyHH3anuju Ha XJIA

aHTUTEHEe, MHOT0 BeheM Hero npuwinkoM Tpancdysuje adepesHux TpoMOoLuTa.

10.5. @uampupanu nynupanu Konyenmpamu mpomooyuma

Penykmnmja Opoja JeykoIuTa y XEMONPOAYKTHMA BPIIK c€ (QUITEPHMA 32 YKIAhambe
neykoruta. OuiITepy MpBe U Apyre TeHepalyje AeT0BalIN Cy MEXaHWUKHU. 3aapxkaBajyhu hemnuje
(mpomep mopa je uznocuo 170-260 um, ogHocHOo 20-40 um) oHM cy omoryhaBanmm OTKIIamamke
BehMHe JeyKolnMTa M MHKpoarperara M3 KpBU W /WM XEMONPOIyKaTa. YTOTpeOOM OBaKBUX
¢duntepa Opoj neykomnura jenykosat je 3a 90-99%, mro 3HauM 1a cy OMIM JOBOJBHO e(pUKacHU
na npesenupajy FNHR, anu He u 3a cnipedaBame anonmyHnusanuje. (55)

Janac ce pacnojake JISYKOIUTHUM (QHITEpUMa KOjU MOpea MEXaHUYKOT 3apKaBama ,
JIeyjy Y TIOCPEICTBOM aJICOPMIIHje, T€ MHOTO edUKACHHUje OTKIamajy Jieykouurte. HbuxoBom

npumeHoM Moryhe je noctuhu LD ox 4 no 5 Log 10-a (otknamame 99,99% u Buiie neykonuta
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U3 XEeMOIIPoAyKaTa), YUMe je Moryhe 3HaHO yMamUTH CTEIIEH MMYHOMOAYJIALHU)CKUX edekara u
YCIICUTHO CIPEUNTH BehrHY IPyTrHX HEMOBOJLHUX edekaTa anorenux tpancdysuja. (56,57)

[IpeBeHnMja HEMOBOJbHKUX edeKkaTa alloTeHHX TpaHcdys3uja je eduKacHUja YKOJIHUKO Ce
LD wu3Boau y3 momoh 13B. In-line dunrepa wiu HemocpeaHo Mo mpUIpeMamy XeMOIMpPOayKaTa
(,,pre-storage LD”) y nmopehemy ca BHXOBUM OTKIIAHAKEM ITPE WK TOKOM TEPAITUjCKe IPUMEHE
(,,post-storage LD”). Ilopex Tora mro cy Beoma eduracuu , caBpemenu In-line duarepu
omoryhaBajy kopuiiheme ,,3aTBOPEHOT CHCTeMa” jep Cy CacTaBHHM JIeO0 CHCTeMa Keca 3a
NpUKYIJbatbe KpBU. IbUXOBOM ymoTpeOOM CBeeHa je Ha HajMamy Mepy IN-Vitro mpomykiuja
MH(IIaMAI]CKUX [IUTOKUHA, YIME Ce TOpe]] ClipeyaBama aJOMMyHHU3allje IPUMaolia, ClipevaBa
U 1ojaBa uuTokuHUMa nocpenosaHa FNHR.

OTkinamame JeykolnuTa Tpedano OM ypaauTd IITO Tpe, AOK CY JICYKOIUTH MHTAKTHH,
OJTHOCHO Tpe HO MITO Oyay MOABPTHYTH aroNTO3d W TOCJICIUYHO] HEKPO3H, W MpPE HO IITO
ocno0oe pacmagHe MpoAyKTe, eH3uMe wiu nutokuHe. (39) dunrpoBame je MOjeTHAKO
epukacHo U 3a Tpomborute nodujeHe w3 nene kpBu (PRP wm BC merona) wimm momohy
adepese (10 Ha 4 no 10 Ha 6 pe3umyanHUX JEyKomuTa Mo TpaHcdymoBaHoj jemuHunun). Ilo
CBPOIICKMM CTaHAapIuMa MaKCHMaJlHa KOHTAMHUHAIMja [0 JCIUHHWIMA KOHIICHTPOBAHHMX

TpoMbOLHTa T0GH]EHIX 13 e KpBU HeOu Tpebaito ma 6yme Beha ox 0,2x10°meykomura. (55)

10.6. Agpepeznu mpomooyumu

VYBoheme adepe3sHHx TEXHOJIOTHja KACHHMX IIECTASCETUX TOJMHA MPOILIOr BeKa
oMOTyhHIIO je KOJICKITH]y HajMamke jeHe TeparrjcKe J103¢ TpoMOoIuTa (3a oJipacie) o1 jeTHOT
JaBaora. Y MoYeTKy ce OBa METO/a MPUMEHUBAJIA 33 IPUIIPEMY TPOMOOITUTA 32 MAIHjeHTE KOjH
Cy uManu pedpakTapHOCT Ha TpaHC(y3Wje CTaHIApIHUX KOHIEHTpaTa TpoMmOouuTa Kao
pesynrat XJIA anoumynmszanuje. CpeIuHOM OCamIeCeTUX ToJIMHA Pa3BUO CE jOII jedaH TPCH]I
npuMeHe adepe3sHux TpoMOoIuTa 3a TpaHCc(y3Hujy, KOJU je TOAPa3yMeBa0 CMAmkEHO H3JIarame
nanyjeHTa Behem Opojy OaBaoua (Koje je MPUCYTHO KON CTaHAapJHUX TpoMmOomuTa —
TEpanujcKy 103y YUHH 4-6 MOjeIUHAYHMX KOHIIGHTpaTa TpOMOOIMTA) M jeIHOCTaBHH]E
cHabneBame Tpombormtuma (58). Kao pesyarar tor tpenma y YCA 2001. rogune 74 %
TpaHCc(yHIOBAHUX KOHIIEHTpaTa TpoMOouTa ¢y owmnu adepesHo npukymbenu (30). YV Behunu
eBPONCKMX 3eMajba CHTyallMja je CcynpoTrHa, BehmHa TpaHCyHIOBAHMX KOHIICHTpATa
TpoMOonuTta je mpunpemibeHa u3 BC-a. TexHuuke HOBHHE KoOje c€ J0Jajy y MOJEpHE
cemaparope 3a TpoMmOoruTadepesy MONPUHOCE 3HAYAjHOM TOOOJBIIAKY KapaKTepUCTHKA

¢dbunamHOT MMpoaykTa. MoaepHe adepesne miarGopme 103B0JbABA]y MPUKYILIbAKkE TPOMOOITUTA
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JEeIHUM BEHCKUM IPUCTYIIOM, Ca BPJIOM HUCKHUM CaljajeM epuTpOIMTa U JIeyKouuTa (MOXKe Aajbe
MPOIYKT Ja ce JEYKOpeaAyKyje, MpeMa BpJIO CTPOTUM EBpOIICKMM JHpeKTHBaMa Mambe O]l jeIHOT
MUIMOHA henuja 1o jeIMHMIIM je CTaHaap/), MPU YeMy JaBajiall BpJio JaKo MOJHOCH POy Y.

[TomTo cy TexHoJOTHje KOje KOPUCTE CAAAlIbM JUIECHLIUpPAHU aQepe3Hd CUCTEMH 3a
cemapalnmjy 4 KOJIEKLH]y TPOMOOIMTa pa3InyuTe, MpUKa3aHe Cy pa3jiMKe y KapaKTepUCTHKaMa
TPOMOOILIMTHUX MpPOJayKaTa, yriaaBHOM ojaHocehn ce Ha HuBO akTuBaimje tpombOormra (59,60).
Wnak He mocToje MOKa3M Ja OBE pa3lIMKe MOTY Ja AONpPUHECY KIMHUYKUM pa3juKaMma Kaja ce

MMPpOAYKTHU TpaHC(i)y'HI[y_]y

Cnuka 13. Anapam 3a npunpemarbe mpoMOUYUMHUX KOHYEHMPama agepesHom npoyedypom
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Jlyro roauHa je ruiazma Ouia cTaHIapIHH MEIMjyM 3a CKIaJUIITeHe apepesHux TpoMOouuTa.
[Tocmeamux TOAWHA, y IMHJBY CMamkema MOCTTPaHC(Y3UJCKUX peakiyja Koje Cy IMOCIeauia
NpUCYCTBa TUIa3Me, Ka0 W YBOlema MeToJa MaTOreHe HHAKTHBAaIlMje, yBElIEHA je aIuTHBHA
conynuja 3a Tpombornute (PAS) 11 XunepKOHIIEHTPOBaHU KOHIICHTPATH TPOMOOITUTA.

bakrepujcka cernca yapykeHa ca TpaHC(Y3MjOM KOHIIEHTpaTa TpOMOOLUTA je M Jajbe
Hajuemhy WH(GEKTHBHH PHU3UK 3a mamnujeHrta. M3 tor pasyora, y OpojHE 3eMJbE je YBEICHO
PYTHHCKO  OaKTEPHOJIOMIKO HCIHUTHBAKE TpoMOoIuTa. EBpOICKE AMPEKTHBE I03BOJHABAjY
MPOJIYKEHE POKA CKIIAIMIITCHa KOHIIEHTpaTa TPOMOOIUTA Ha 7 IaHa YKOJIMKO CE BATHIUPAHOM
METOJZIOM JIOKa)Xe OJICYCTBO OakTepucjke koHTamuHarwmje (7). YV CjeaumeHuM AMEpUUKHM
JNpxasama, FDA (Food and Drug Administration) gomyiira mpoay»eme poka TpoMbonuTa Ha 7
JlaHa aKo Cy MPHUKYIUbeHu adape3om Ha amapatuma Amicus (Baxter) ili Trima (Gambro) (59), u
axo BacT-Alert (Biomerieux) mokasyje HeraTHBHE pe3yJITaTe UCIUTHBADA.

Y mpouenypu TpomOonmrtadepesde y3uma ce KpB AaBaoua, oOpalhyje y adepesnom
armapary ¥ MpHUKyIlJbajy caMO TPOMOOITUTH, a CBE OCTalle KOMIIOHEHTE KpBH ce Bpahajy maBaorry,
TaKo J1a OH/OHa MOKe OWTH JaBayall Ha cermapaTopy MHOIO demhe Hero mrTo OW Jao/na Iemy
kpB. OBakO TPUKYIUBEHH TPOMOOIMUTH MOTYy OWTH JIEyKO-PEIYKOBaHU  JTOJATHUM
HEHTPUPYTHpambeM WIH QUITPALIA]OM.

Adepe3an TpoMOOIIMTH ce MOTY YyBaTH y TUIa3MHU HJIM MEUIaBHHHU TutazmMe u PAS-a.
VYcinoBu dyBama Cy UCTH Kao M 3a CTaHAApAHE KOHIEHTpaTe TPoMOOouuTa, 003UpOM Ja je TO
3aTBOpeH cucteM. [IpuHOC TpoMOOIMTa Y KOHIIEHTpATy JOOM]EHOM OJ1 jJeTHOT J1aBaolia Bapupa u
3aBHCH O] CaMOT JIaBaolla, BPCTE anapara U mpoleaype, alii je y MPOCeKy SKBUBAICHT HajMambe
3 no 13 xoHneHTpaTa TpoMOoIUTa CitydajHux aaBanana (7,60).

Tepmun ,,mpomooyumu jeonoz oasaouya™ (Single donor platelets) o3nauasa
TpomboITe I00HjeHe OJ jeJHOr aaBaola mocTynkoMm TpombOonutadepese (39,53). Tako ce
no0uja MpHUXBaT/bMBa Tepamnujcka Ao03a TpoMmOOIMTa Of jeAHOr JaBaolla. Meroaa mokasyje
NPEeJHOCT y CMHCIY penyKiuje pusuka TtpaHcdysujom mnpeHocuBe uHbpekmuje u XJIA

AIOUMYHH3AIIH]C.
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10.7. JeOunuuye konuenmpama mpomoouuma mane 3anpemune

Ha 3axteB kinmHHuapa, npunpemMajy ce jenunuie KT mane 3ampemuHe, Tako IITO Ce
jeIMHHUIIAa KOHLIEHTpaTa TpoMOouTa nenTpudyrupa (nodujena uz BC unu PRP), 3atum ce u3
BE OJUIMjE jeJlaH JIe0 IUia3Me y TpaHcdep Kecy koja je mpemormnheHa amapatoM 3a CTCPUITHY
KoHekIjy ca jequauioMm KT. Penykinja BorymeHa Ha OKO 25 MJ1/jeTUHUIIA JOBOIU 10 TYOUTKA
oko 10% TtpombornuTa. Bpeme yckiaauimTema mociae peayKiyje BoJyMeHa OBUX KOHIIEHTpaTa

Tpomborura je 6 caru. (7,53,60)
10.7.1. le;beme apepe3HUX TPOMOOLUTA

[Tpunoc TpoMboumTa 100UjeH jeaHOM adepe3HOM MpPOIEeIypOM MOKe OUTH BEJIUKU 3a
CKIamuIITelhe y jenHoj kecu. Behwna cetoBa 3a adepesHo maBame MMa JBE Kece 3a
CKJIAQJUIITEHE KOje J03BOJbaBajy Aa €€ NPOAYKT MOAEIM M 4yBa ca aJeKBaTHUM JOTOKOM
kuceoHnka. Hajuemrhe je mpuHOC TpomOoIuTa y CBakoj KeCH JOBOJbAaH Ja C€ MPUMEHU Kao
CTaHJapJHa TeparujcKa ao3a 3a oxpacie (mpudmmxHo 240 x 10° o kecn, He mMame ox 200 x
109), M CBaka Keca ce MOKe MPUMEHHUTH JAPYTOM TAlHjeHTy. Y HEKHM ClydajeBHMa ako Jpyra
Keca He MOXeE Ja 3aJJ0BOJbH CTaHJApJHy TEpamnujcKy 103y, MOXKE Aa Ce MOJIENN 1ajbe Ha Mambe
jeMHHILE KOje Cy MOTOXHE 3a MeNjaTprjcKy npuMeHy (Buie ox ox 60 x 10° TpomGomura y 40-

60 mJI mna3me uinu PAS-a o kecn) (7,60).
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11. Cknaaumreme TpoMOoIMTA

TpomOouuTu MOpajy z1a ce 4yBajy y YCJIOBUMA KOJU TapaHTyjy Aa he OMTH onTUMaiHO

OUyBaHE HUXOBA BUjaOMITHOCT U XEMOCTATCKE aKTUBHOCTH:
a) [ImacTrune xece HaMmemeHe 3a ckiaaumTere KT Mopajy OWTH TOBOJBHO mepMeadwiiHe 3a
racose, ja 0u o6e30eamie cHabAeBamke TPOMOOITUTA KUCEOHUKOM.

0) TemnepaTypa ckIaaumTemha Tpebda aa oyae ox + 20 °C no + 24 °C. (7,53)

1) Memame (Myhkame) KOHIIGHTpaTa TpPOMOOIMTa TOKOM CKIQAWINTEHa Mopa na Oyne

JIOBOJPHO €(MKACHO Ja TapaHTyje CHa0/IeBame KHUCEOHHKOM, alld MpU TOME na Oyae mTo je

Moryhe HexHHuje (Hajoospe 40-60 mokpera/muH.). 3a uyBamwe KT ce kopucre crenujaiHo

KOHCTpYHUCAHC MCIIAJIUIC CMCIITCHC HCKJbYUHMBO Y aM6I/Ij CHTY C€a KOHTPOJHMCAHOM

temnepatypom. (60)
1) JdyXuHa CKIaJMINTeHa KOHIIEHTpaTa TPOMOOIIMTA Ce 3a Caja KOJ Hac He Mpernopydyje na

Tpaje BHIIE Of] 5 TaHa, HAKO C€ BUjaOMITHOCT TPOMOOIIMTA 1101 ONITUMATHUM YCJIOBHMA OJIpKaBa
TokoM 7 naHa. Ilymupanu TpoMmOomuTu ce MOry ynorpebsbaBaTh MO0 S5 JaHa, YKOJIHKO je 3a

IbUXOBY MIPOM3BO/IEbY YIIOTPEOJHEH amapar 3a CTCPUIIHO CUITHPAE TUIACTHYHUX 1IeBH. (42)
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Cnuxa 14. Aeumamop 3a cknaduwmerbe mpomboyuma
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12. AnuTHBHM pacTBOp 3a uyBame Tpomoouuta (PAS)

Wneja na ce TpOMOOIMTH MOTY CKJIAQAMIITUTH Y BEIITAYKOM MEAMjyMYy KOjH HE CalpiKH
ia3my npBu myT ce jaBmwia 1950-tux roguna (61). MehyTtum, Tex 1985. rogune cy nmpukazaHu
NPBH PE3YyJITaTH HCIUTUBAKba MH BUTPO KBAIUTETA TPOMOOIMTA CKIAMUINTEHUX y MEIHjyMy
Koju caapxu cBera 15 % mmasme, a Koju Ccy mocie 72 cara CKJIaJUIITeHa Ha COOHO]
TeMIepaTypu OWIM CKOpO jeAHAaKHUX MapaMeTrapa ca TpoMmOouuTuMma ckiagumTeHuM y 100 %
wia3me fnasaoia (62). Ox Tama 10 JaHac aTIUTHBHHU PAaCTBOPHU 33 YyBame TPOMOOIIUTA CY CTATHO
yHanpehBaHU y CBOM CacTaBy, Tako Ja J0 caja MoCToje TP T'eHepalyje oBux pactBopa: PAS-
I, PAS-II (T-Sol, SSP), PAS-IIl (InterSol) u momuduxoBanu PAS- Il (PAS-11IM-SSP+,
Composol-PS).

[Tpumena PAS-a noka3yje OpojHe MPEAHOCTH Y OJHOCY Ha IJIa3My KoOja c€ CTaHAapIIHO
KOPUCTH Kao MEIWjyM 3a 4yBame TPOMOOIUTA, KaKo y CMHCIy noOosemrama kBaiurera KT,
Tako M 3a came nanujenre. [Ipe cBera, cMameHa je konmurHa 1iazmarcke ¢pakauje y KT, mTo
CMamyje HHIMACHIy MOCTTpaHC(Y3MjCKUX aneprujckux u ¢edpuiaHuX peakuuja, Beha je
moryhHocT npumene ABO-uHkomMmatuOMiIHHX TpaHcdys3uja TpoMmOouuTa, a, Takohe, Beha je
KOJIMYMHA TUTa3Me JOCTYIHA 3a Jpyre HameHe (Hmp. ¢pakimuonucame) (63,64). Teopercku, u3
HCTOT Pa3jiora y3pOKOBaHA TPOCTPYyKa /0 YETBOPOCTPYKa AWIYIMja aHTHTENIA CMamyje PU3HK
nojae TPAJIM-a (akytHo omrtehewme miayha y3pokoBaHo TpaHcdysujom). IIpumena PAS-a
n03BoJbaBa (hoToxeMujcku Tmporec mnaroreHe uHakTuBauuje KT, koju mpeacraBiba TpeHA
CaBpeMeHE TpaHC(QY3UOJIOMIKE Mpakce, 003upoM na je Huzak caapxkaj miaszme y KT (<35%)
IPEeIyCIIoB 3a HEKE 0J1 METO/a MaToreHe nHakTuparmje (65).

Hajsehu Opoj anuTUBHUX CONyIHja 3a TPOMOOLIUTE CAIpKU alleTaT y CBOM CacTaBy Kao
XpaHJBMBH MEIUjyM 3a TpoMOOIMTE, KOjU j€ OCHOBHHM CYIICTPAT 3a OJBHjarkbe HOPMAaJIHOT
TPOMOOIIMUTHOT MeTabonm3Ma, CMamyje MPOAYKIHWjy Jakrata, a mnoBehaBa mpoayKIHjy
oukapOonara, Te crabunuzyje PH. Ilopen Tora, amerar uma u ankwmsupajyhu edekar, ma ce
caMHMM THM INoHama kao mydep. ¥ cacraB PAS-a takohe yna3u u ¢pocdar koju uMa 1BOCTpyKH
edekat Ha MeTtaboimn3am TpomOouuTa. Ilopen Tora mro ce moHama kao mydep, ¢pocdar takohe
CTHMYJIMIIE U TPOIIEC TIMKOIN3E, IITO MOXKE TOBECTH JI0 3HaYajHOT nmaaa PH, anmm u npoaykumje
Behux HuBoa ATII-a koju omoryhasajy Behy BujabumHoCT TpOMOOIIHTA.

WcnutuBamwa BEST rpyne (Biomedical Excellence for Safer Transfusion) y oxsupy
WutepHaunoHamHor ynapyxema 3a Tpancdysujy kpBu (MCBT) cy moTBpamia BHILIECTPYKO
BaXKHY YyJIOTY MarHesujyma W kamujyma y cacraBy PAS-a (PAS-11IM). dopatkoM oBHX

EJICKTPOJIUTA CMakbyje Ce aKTHUBAIlMja U arperaiuja TpoMOonuTa, oapkaBa MOP(HOIOIIKA CKOp U
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cMamyje MpoayKuuja Jaktara. IH BUTpo kBanuTeT TpomOouuTa ckinaaumreHux y PAS-11IM je
CTaTUCTHYKY 3HAYajHO MOOOJBINAH y mopehemy ca KBAIUTETOM TPOMOONHUTA CKIAAUINTCHUM Y
crangapaHomM PAS-y (66-69).

Y cacraB BehuHe conynuja ynasM HaTPUjyM-XJIOpUA M IMTpar (MUHUMAIHA
KOHIICHTpAaIMja je 8 MMOJI/JI Kako OU ce crieumnia KoaryJaiuja), a MCIUTHBama Cy MoKa3aia u Ja
JI-kapHUTHH UMa TTOBOJbAH e(DEeKEeT Ha CKIIATUIITCHE TPOMOOIIUTE, MHXNOMpajyhu MeTabomu3am
TpomOorta M amonrto3y. CacraB pa3IMYMTUX COJyILHja 3a TPHUIPEMY H CKIATUIITCHC

TPOMOIIUTA MPHKA3aH je y Tabenu 2.

PAS-11 PAS-111 PAS-11IM
g/L T-Sol InterSol ((li:(r);rs]gr?fﬁsl) SSP+
(Baxter (Baxter (Macopharma)
Fenwal) Fenwal)
NaCl 6,75 4,52 5,26 4,05
KCI - - 0,37 0,37
MgCl, - - 0,30 0,30
Nas-citrat 10 11 11 10
NaH2PO,/Na2HPO, - 28 - 26
Na-acetat 30 33 27 30
Na-glukonat - - 23 -

Tabena 2. Cacmas paznuuumux pacmeopa 3a 4ysarbe mpomooyuma

bpojHa ncnutuBama mokasyjy aa je ouyBaH kBamteT KT mpunpemMibeHUX M CKIaJIUIITEHUX Ha
oBaj HauuH (70,71), maga npumeHa nojenuHux Bpcta PAS-a Moxe OUTH yapyskeHa ca HIKUM
NPUHOCOM TPOMOOLMTA Y KOHICHTpAaTHMa WM HUKHM KOPUTOBAaHHMM IPHHOCOM TPOMOOIIHMTA
(CCl) xon nmanmjenata y nopehemwy ca crangapaauMm KT pecycnenmoBanum y miasmu (72,73).
Paznmor TtomMe je ympaBo cMameHa KOJMYMHA IUIa3M€ M IIA3MAaTCKUX (akTopa KOjU CYy
HEOIXO/HU 3a OJIP)KaBak¢ MHTETPUTETA W aJCKBaTaH OMOpPaBaK TPOMOOIUTA, a Y Mamk0] MEpH

YTHLIj APYTHX YMHHUIIAIA, Ka0 IITO Cy MUKpoarperamuja, ¢parMeHTaluja u arnomnrosa.
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13. KontpoJa kpanurtera KT

TecroBu npahema KBaUTETa CacToOje CE Yy PEJIOBHOM TECTHpamy CIy4ajHO ogadpaHux
y30paka KOMIIOHEHaTa KpBH ca IuJbeM npahema, ananuse u yHanpehema nporeca paga Kako ou
ce nobwmnm xesbeHu nponyktu. [Ipenmopyka aupektuBe EVY je nma, Tamo rme je moryhe, Tpeba
tectupat 1% cBuX npoaykata kpsu (7).

3axteBu KoHTpoJe kBanuTetra KT 3axTeBajy cnenehe mapamerpe:

e 3anpemuna > 40 mJI Ha 60x10° TpoMOomuTa (3a CBE jeIUHUIIE),

e Bpoj rpomGorura > 60x10° (1% cBux jequuuua y3 HajMame 10 jeuHuIa MeCedHo),

e Bpoj pesumyanunx neykomura < 0,05x10° (1% cBux jenununa y3 Hajmame 10 jeaumuia

MECEUHO),

e pH wu3MmepeH Ha Kpajy mpemnopydeHor poka Tpajama > 6,4 (1% cBUX jeauHuUIA Y3

HajMame 4 JeJUHHUIIC MECEIHO).

[Topen o0aBe3HMX TECTOBA CHCTEMa KBAJIMTETa MpENopydyje ce W oapehuBame CTEPUITHOCTH
KT, pO2 u pCO2, kao u oapehuBame ¢yHKIMje TpomOomuTa y KOHIEHTpatuma. Moryhe je,
takohe, oapenuTd M PyHKIM]y TpOMOOIIMTAa KPO3 TECT arperaiuje TpoMOOoIuTa, Ka0 U HUBOE
Mapkepa akTuBaluje kao mro cy ekcrnpecuja CD62P u CD63, akTuBanuja IIUKONPOTEHHA
IIb/Illa, rtmukomporewHa Ib, akTuBHOCT TpomOoOIMTHOT (hakTopa 3, oOTmyHmTame [3-

TPOMOOTIIO0YIMHA B TPOMOOIIUTHOT (hakTopa 4.
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14. ATPETAIIMJA TPOMBOLIMTA

Arperanujy TpoMOo1MTa Kao J1abopaTOPUjCKU TECT 3a MPOIeHY (QyHKIMje TpoMOoLnTa
yBeo je Gustav VR Born 1962.ronune, 1 opuruHaiHa METoAa je joun yBek y ynorpeou. Ona
MEpH MPO3PAYHOCT CBETIA Y MYTHO] TuiazMu 6oraroj Tpomborutma (PRP). Kax tpombomnmtu
arperupajy HakOH CTUMYJIAIHje Pa3IndYUTUM aroHUCTHMA, 3aMyheHOCT pacTBOpa ce cMamyje U
Bulle cBeTna mpojaszu kpo3 PRP. Ose mpomeHe y NMpo3padyHOCTH CBETJAa C€ aHAIU3UPAJy U
KOpenHupajy ca HpPOMEHOM OO0JuKa TpoMOOIMTa, arperanujoM WU JAUcarperaujoMm, axko je
npucytHa (74,75). Cnabu aronumctH, kKao mro cy enuHeppun win AJIIl y HHCKO]
KOHIICHTpAIlMju, TOKa3zyjy OudaszHy KpuBYyJby arperanuje, WHUIMjaTHA Tajlac C€ 3aMemyje
TaJacoM arperamuje. Jaku aroHuUCTH, Kao IITO cy KojareH, TpomOuH minu AJIIl y BHcoKoj
KOHIIGHTPALlji, YIJIaBHOM I[IpeBa3uia3e NpBy ¢a3dy mnpoMeHe oOJMKa W HU3a3uBajy Op3
arperaroHH O/Tr0BOD.

Jlyru HU3 ToauHA y yrioTpeOu je Ouia KilacMuHa METOJla CBETIIOCHE arperoMeTpuje, J0K
ce JaHac Hajyelrhe NMpUMemYyje UMIEJaHTHA arperoMTpuja, Koja Mepy eJIeKTPUYHY UMIEIaHILy
u3Mel)y Majux eNeKTpoJa YpPOWmEHHX Yy KpB, a KMHETHKAa HM3MEHE UMIeNaHie pediuekryje
arperaiyjy TpoMOOIIMTa HAaKOH Ji0/laBama aronucra (76).

Arperomerpuja ce, ocuM 3a Mepeme (ynkiuje TpomoOommTta y KT, xopuctm u 3a
npaheme edexTa aHTUTPOMOOIIUTHHUX JIEKOBa (aCMIUPHH, KJIOMUIOTPEN), UCITUTHBAakE (DYHKIIH]e
TpoMOOIMTa KO MallijeHaTa KOju ce MPUIPEMajy 3a XUPYPIIKY HHTEPBEHIIH]Y, a IPETXOTHO CY
Ounm Ha aHTUTPOMOOLMTHO] Tepamuju, npaheme MamujeHata Koju npuMmajy Tpancdysuje
TpOMOOIINTA, Ka0 M Y JUJarHOCTHIM pa3IMuuTUX nopemehaja ¢yHKIHje TpoMOOmKTa, Kao MITO
cy Glanzmann-osa tpombacrenuja, Bernard-Soulier-oB cunapom, Hermansky-Pudlak-os

cunrapom, von Willebrand-osa 6onect u mp (76,77).
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1. HWJbEBHU U XUITOTE3E CTYJINJE:

A) MWJBEBH CTYINJE

IIpuMapHu NUIBEBU OBOT UCIIUTUBAKA CY:

1. UCIMTATH KBAJUTET KOHIICHTpPAaTa TPOMOOIMTA 100HjeHIX n3aBajambem u3 “buffy coat”—
a oapehuBameM XEeMaTOJIOMIKMX MapameTrapa (0poj TpomOomwuTa, Opoj pe3uIyaTHUX
JCYKOLUUTa W EpUTPOLUTA), racHWX aHamu3a ¥ PH mnpsor, Tpeher u meror maHa
CKIIAJIMIITEHHA;

2. UCIMTATH CTEPHIHOCT KOHIICHTpaTa TPOMOOIMTAa I00MjeHMX u3aBajarbeM u3 “buffy
coat”-a TOKOM LEJIOT Mepro/a CKIaJHINTeHha,;

3. UCIUTAaTH  CTENEeH arperamgje TpoMOOIMTa y  KOHIEHTpaTuMa TpoMOouuTa
npunpemsbeHrM u3 “buffy coat”-a MmeTomoM MMITEIaHTHE arperoMeTpuje;

4. Ha OCHOBY JOOHMjeHHX pe3yiTaTa YTBPAMTH Ja JH Cy HPUIPEMJbEHH KOHIICHTPATH
TpomboruTa no0ujenn u3nBajambeM u3 “ buffy coat ”—a carmacHu ca kputepujymuma
Boauua Casera EBpore;

5. yTBpauTH (akrope moOOJBIIaAKAa W CTaHAApAM3aldje KBAJIUTETAa KOHIEHTpATa

TpomboIMTa 100MjeHuX u3aBajamemM u3 “buffy coat”-a.

b) XUIIOTE3E CTYJAUJE:

1. VY ycnoBuma aJIeKBaTHOI CKIQJMIITEHA, CMamyje ce Opoj Tpombomura Yy
NPUNIPEMIJbEHUM KOHIIGHTpaTHUMa, alld je 10 Kpaja CKJIaJuIlTeHha Taj Opoj y OKBHPY
MPONHMCAaHUX NapaMeTapa KOHTPOJIE KBAINTETA;

2. Konnentpatu TpomOoruTa 3aapkaBajy MHHHUMaJIaH OpoOj JICYKOIIMTa Y CBOM CacTaBy,
HITO CMambyje PU3UK TPAaHC(PY3HjCKUX PeaKIuja;

3. [TocToje OuMoOXeMHjCKE MPOMEHE Yy NPUINPEMIBEHUM KOHLIEHTpaTHMa TpoMOoLuTa ca
MOCJICTMYHNAM TIPOMEHAMa HHTPALETYJIapHOT MeTaboIn3Ma, KOje Ce Orjeajy y MPOMEHH
pH, pO, u pCOy;

4. Konuentparu TpomOonuTa 3aapkaBajy CTEPHIHOCT JI0 Kpaja poKa CKIaJUINTeHa, KaKko

Ha MPUCYCTBO aepOoOHMX, TAKO U aHAEPOOHHUX OaKTepHja;
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[TocToju cMameme TPOMOOIUTHE (YHKIIM]jE Y MPUIPEMIBEHUM KOHIEHTpAaTUMa TOKOM
CKIIQIMIITEHha, AT TPOMOOIUTH 3a1apKaBajy cBOjy GyHKIHU]y Tj. ompeheHu cremeH
arperaiiyje cBe JI0 MeTor (MOCIeAmkEr) JaHa CKIAIUIITEHa.

[TpuMeHa KOHIIEHTpaTa TPOMOOIIUTA KOjU Cy CKIIQJAMINTCHU y MPOIMCAHUM YCIIOBHUMA j€
edukacHa u 6e30e1Ha TOKOM LIEJIOT POKa 4yBamba TPOMOOIIHNTA;

VY by moOoJpIIamka KBAIUTETa KOHIICHTPAaTa TPOMOOIIHMTA BaXKHO j€ CKITAUIITHTH UX Y
MIPOMKMCAHUM YCJIOBUMa M W3JIBOJUTH CBe (aKTOpe KOjU MOTy OWTH O] 3Haudaja 3a

IPOMEHY KaBJIUTETA MPOAYKTA.
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I11. MATEPUJAJI U METOJE PAJIA

A. Bpcra crynuje

HcTtpaxkuBame je qU3ajHUPAHO Kao CKCIEPUMEHTAIHA CTy/AHja Ha MaTepHjally XyMaHOT
nmopekima in Vvitro. Jla 6m ce peanm3oBano HCTpakMBambe I00HjeHa je carjgacHOCT ETuukor
on6opa Knuanukor nentpa y Humry u 3aBona 3a Tpancdysujy kpBu Hur.

HcTpaxxuBame je CIIpoBeCHO y caenehnuM 3ApaBCTBEHUM yCTaHOBaMa!

-y 3aBoay 3a TpaHc]y3ujy kpBu Hu, rae cy ce npunpemanu KOHIEHTPATH TPOMOOIUTa
¥ M3BPLICHO ()YHKIMOHAIHO HCITUTHBAKE TPOMOOIMTA METOIOM UMIIEITAHTHE arperoMeTpuje,

-Ha Kmmanmum 3a xemaronorujy Knwawukor mentpa y Hwumry, tme cy ypabhena
XEeMaToJIOIIKa NCTIUTHBAKkha KOHIIEHTpaTa TpOMOOIIUTA,

- y Lentpy 3a meauuuncky Omoxemujy Knmuuukor nentpa y Humy, roe cy usBpiieHa
OnoxeMHjcKa UCIIUTHBAKbA,

- y UncTuTyTy 32 jaBHO 31paBibe y Humny, rae ce mpartuia 6akTeprosioniKa UCIIPaBHOCT

MMpUIPEMIBCHUX KOHLCHTPATA.

b. Ilonyaanmja koja ce ucTpaxyje

HcTpaxuBame je oOyXBaTWIIO HCIUTHBame KBajurera 80 KOHIIEHTpaTta TpoMOouuTa
NpUnpeM/beHNX y 3aBoAy 3a TpaHcdy3wjy KpBu y Hwuiny, mpema craHmapAHO] NpOLEAypH
npunpeme tpomoOormta u3 “buffy coat”’-a. Konmenrtpatu tpombOonnTa NpUNIPEMIBEHH CYy M3
jeaVHuIa 1iese KpBH JOOPOBOJBHUX JlaBajana KpBH 00a IoJla, HEpeaKTHMBHMX Ha MapKepe
TPAaHCMHUCHBHUX OOJIECTH, YPEIHUX Ja00paTOPUjCKUX M XEMATOJIOMIKMX MapaMeTapa, KOju HUCY
y3UMalli aHTHarperamujcke JIeKOBE yHa3aJ 7 JaHa OJ JaBama KpBU. M3 HcTpaxuBama Cy

HNCKJbYYCHU XHUJIO3HHU WJIN XEMOJIU3UPaHU KOHIICHTpPATH.

B. Tok ucrpaxuBama

OBO UCITUTHBAKLE CaCTOjI/I CC U3:

1. Tlpumpeme KOHIEHTpaTa TpPOMOOLWTa W3 jeAWHUIA KPBU TOOPOBOJHHUX JaBajiara
u3nBajameM u3 “‘buffy-coat”-a,
2. HcnuTHBama XeMaTOJIOIIKUX TTapaMeTapa KBaJIUTETa KOHIICHTpaTa TPOMOOIHTA,

3. HcnutuBama Oroxemujckux in Vitro mapamerapa KBaJuTeTa KOHLIEHTpAaTa TPOMOOLIUTA,
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4. VcnutuBama arperabMiHOCTH TPOMOOIIMTA Y KOHIIEHTpaTa TpoMOoIuTa ,

5. HcnuTuBama CTEpUITHOCTH KOHIIEHTpAaTa TPOMOOIIUTA .
I'. MeTomoJioruja ucTpaskuBama

1. IIpunpema konyenmpama mpomooyuma

KpB ox moOpoBOJbHMX JaBamana je NPUKYIUBEHa Y CHCTEM YETBOPOCTPYKHX
IUIACTUYHUX Keca Koje caapyke 63 mi anTukoaryinantHor pactBopa CPD u 100 ml agutuBHOT
pactBopa 3a ckiaauinTeme epurporura SAGM (Jiaxing Tiahne Pharmaceutical). Cge
JeMHUIIC KPBH Y UCIIMTHBAKY CYy CKIIAIUINTEHE Ha cCOOHOj Temneparypu (20-24° C) u y poky oJ
6 catu ox Koiekuuje ueHrpudyrupade 15 munyra Ha 3200 oOpraja u Temneparypu ox 22° C
(uentpudyre 3a kpB ca xmahewem, Heraus,Cryofuga 8500i), a 3aTum je BpileHa ayTomarcka
cemapanuja Ha anmapatuma T-ACE Il (Terumo). Ha Taj HauuH M3 cBake jeAWHUIIC IE/IC KPBH
MPOM3BEICHU Cy KOHIICHTPAT EPUTPOIIUTA, JeIMHHIIA TIa3Me U TPOMOOIIUTHO-TICYKOIIUTHHU CJIO]

— ,,buffy coat”, xoju je ocraBibeH aa cToju Ha COOHO] TEMIIEpaTypH JiBa cara.

Cruxa 15. llenmpughyeuparve jeounuya yene

Kpeu

Cnuka 16. Aymomamcka cenapayuja jeounuya yene Kpsu

na anapamuma T-ACE 11
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Cnuxa 17. Aymomamcxa cenapayuja ,, buffy coat “-a Cruxa 18.00maparve ,, buffy coat “-a

Haxkown Tora ,,buffy coat” je nentpudyrupan 8 munyra Ha 1100 oOpTaja u Temeparypu
ox 22° C, KOHIIGHTpaTH TpoMOOIMTa Jajbe TNpedadeHH y Kece Koje omoryhaBajy dyBame
TpoMOOIMTa 10 TET JaHa, OCTaB/bEHHW Cy KPaTkKo BpEeME Ha pPaBHO] MOBPIIMHHU (Kako Ou
TpomboIMTH Ae3arperupanu), eruketupanu (ISBT 128) m ckaaguIITeHH XOPHU3OHTAIHO Ha

arutatopy (Teknolabo Instruments, Italy) no ucreka poka cknaaumTemna (5 1aHa).

Cnuxa 19. Uzosajare ,, buffy coat “-a
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Cnuxa 20. U308ajarwe konyenmpama

mpomboyuma

(1 LT [ -
LR

2. Hcnumuearve Keanumema KOHUuenmpama mpomﬁouuma

KBanuter KoHIlEHTpaTa TPOMOOIUTA MPOIECHECH je HA OCHOBY 3allPEMHHE MPOJYKTa M
napaMmerapa WCIUTHBamka W3 Yy30paka KOHIGHTpaTa TpomOouuTa. M3 wucnuTHBama cy
WCKJbYUYCHH KOHIIEHTpaTH TpoMmOoIuTa 3amnpeMuHe Mmame oj <20% crangapiHe 3ampeMuHe
NpoayKTa, XWJIO3HHU, XCMOJHU3UPAHU W Ha 6I/IJ'IO KOjI/I Ha4YMH KOHTaMUWHHPAHU KOHLCHTPATHU
TpoMOOIIHTA.

W3 cBakor KOHIIEHTpaTa TpoMOOIIHUTa y3eTa Cy 1Mo TpH y30pka, u To npsor (KT1), Tpeher
(KT3) u meror mana cknamaumtema (KTS). M3 cBux y3opaka KOHIIEHTpaTa TpOMOOIIMTA
onpehenu cy cienehu mapamerpu:

-XeMaToJIOIIKe AaHajduW3e — KOHIICHTpalyja TPOMOOIHMTa, pPE3UIyaTHUX EpUTPOLUTa |
neykonuTa Ha amapary Abbott Cell-Dyn Ruby (Abbott Laboratories),

-racHe anaiam3e— PO,, pCO, Hna amapaty AVL Compact 3 Blood Gas Analyzer (Roche
Diagnostics),

-pH - na amapaty CyberScan pH510(Eutech Instruments, Holandija),

-0aKTepHOJIOIIKA HMCIPAaBHOCT TpoMmGomuTa - Ha amapatry BacT/ALERT 3D (Biomerieux,
O®paHIilycKa): UCIUTUBAHU y30pIIU CE 3acejaBajy y 1o jeaHy oouwniyy 3a aepobHe (BPN) u jenny
3a aHaepoOHe 6aktepuje (BPA). 3acejane nmomiore y 6ouuniiama ce nHKyOupajy 7 mana uva 37° C.
CeH30p y cuCTeMy JEeTEeKTyje poMeHe 00je crenu(puIHO TU3ajHUpPaHUX TOJJIOTa, OCET/HUBHUX

Ha TIPOMEHY KOHIIEHTpaluje yrjbeH-IuoKcuga. Ako Oakrtepuje pacty, mnoBehaHa je
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KOHIICHTpaIllMja yIibeH JUOKCHA KOja TIOBOJIU A0 IpoMeHe 60je Ha 6a3u OouuIle, a TO CHCTEM
JETEeKTYyje U CUTHAIM3HUPA 3BYYHHM U BH3YEITHUM CHUTHAJIOM.

-arperanmja TpoMOOIMTa — METOJIOM HMIIEJaHTHE arperomeTpuje Ha amapaty (Multiplate
analyzer, Roche): meroma Mepu arperanujy TpoMOOLIHTa KOjU Cy €X VIVO CTHMYJIHCAHH
NPUMEHOM DPAa3IMYUTUX TPOMOOILMTHUX aroHucTa (HIp. afeHo3uH audocdar, apaxuI0HCKA
KHCENNHA, KoJjieraH). Mynruriare tect henuje uMajy ABe He3aBHCHE MEpHE jeIMHUIIE, OJ1 KOjUX
j€ cBaka cacTaBJbeHa OJI JBE OakapHe, cpeOpoM OO0JOKEHE eNeKTpoje BHCHHE 3,2 MM u
nujametpa 0,3 mm.IIponeaypa noapasymena memame 150puL koHneHTpara tpombonura ca 450
uL nydepa (0,81 % NaCl, 0,0067 M POy, pH = 7,2) y oarosapajyhoj tect henuju. Hakon
nakyoOanuje Ha 37°C y Tpajamy o1 Tpu MuHyTa nonaje ce 20 ul mzabpaHor aroHucra, u 10 3,2;
6,4 n 9,6 ur xomarena/mJI. Y3opak KpBU ca JAOJATUM aroHUCTOM ce ayroMarcku mema (800
U/mun) xopumihemeM MarHeTHe Memmanuie o0aokeHe noau-rerpa-giyopo-etiwicaom (PTFE).
AKTUBUpPAaHU TPOMOOILIUTH aJXEepUpajy Ha EJEKTPOJe M I0javyaBajy €JICKTPUUHY HMIICAAHITY
u3Mel)y BHX Koja Ce perucrpyje y TOKy 6 MHUHYTa, a TOpacT HUMIENAHIE CE TMPEBOIH Y
NpOM3BOJbHE arperaiujcke jeaunuiie (arbitary aggregation units (AU)).

HajBaxxHuju mapaMeTpH KOju ce TpaTe y TOKy TecTupama Ha Multiplate analyzer -y jecy:
noBpiuHa ucnoj arperanujcke kpue (AUC), koja je TUPEKTHO 3aBUCHA O] BUCHHE KpHUBE, a
MoKa3zyje yKyIHYy aKTHBHOCT TPOMOOILIMTA, BHCHHA arperaiyjcke KpHuBe, Koja MoKa3yje CTEeleH
arperaiyje TpoMOOIIMTa M MaKCHUMaJHM HAarud arperanyjcke KpuBe, KOjU TOKaszyje Op3uHy

arperaiyje TpoMOOoIuTa.

Cnuka 20. Umneoanmnu acpecomemap (Multiplate analyzer, Roche)
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agregacione krive-
najprihvatljiviji parametar

45 -

30 -

Cnuxa 21. Ilapamempu mecmuparsa Ha UMneOanmHoM azpe2omempy

J. CratucTuuka odpajaa nogaraka

Craructnuka aHanmuM3a mojataka pabhena je y mporpamckoM mnaketySPSS 20.0.
KontunyanHne Bapujabie cy MNpeACTaB/bEHE APUTMETUYKOM CPEAMHOM, CTaHAApAHOM
nesujartijom  (SD), wmeamjanom (Me), MUHUMATHUM ¥ MaKCHMaJlHUM BPEIHOCTHUMA.
KBanutatueHa o0enekja MCIUTHBAHUX MPOMEHJBMBHX MPEACTaB/beHA Cy ydecTajiomihy (n) u
npoueHtyainHo (%).

Hopmanmuoct muctpuOynuje KOHTHHYAJIHUX BapujaOiid, y 3aBUCHOCTH O] BEIHMYMHE
y3opka, ucnutuBaHa je Kolmogorov-Smirnov wmmm Shapiro-Wilk-oBum Ttectom.Tectupamse
3HAYajHOCTU pa3lIMKe y OKBUPY Tpyla 3a MOHOBJbEHA Mepema BpiieHO je CTyAeHTOBUM T-
TECTOM YTNapeHuX y3opaka 3a HopMmanHy, ogHocHO Wilcoxonovim TecTom panra 3a Bapujadie
Yyija OUCTPUOYIMja OACTyNa OF HOpMaiHe. TecTHpame 3HAa4ajHOCTH pa3jMKe Yy OKBUDPY JBE
pasnuuute rpyne BpimeHo je Mann Whitney U Tectom 3a Bapwjabiie umja auctpuOyIidja
OJICTYTIa OJ] HOPMAJTHE.

3a TecTUpame CTATUCTHUYKE 3HAYAJHOCTH pa3lUKa anCONyTHUX (pPEKBEHIHja u3Mehy
y3opaka kopuiitheH je Pearson-oB y? TecT.

Edexar paznmumunTux KOHIEHTpalMja HA TpoMeHe npaheHuX Bapwjaldiyu TOKOM BpeMeHa
yTBphHBaH je aHAIM30M BapHujaHce 3a MoHOoBJbeHa Mepema (RMANOVA), ognocHo Friedman-

OBHUM TECTOM 3a Bapujadiie yrja IucTpuOyIHja 0ACTya O HOpMalHe.
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IV PE3YJITATU HCTPAKUBAIBA

Jemorpagcke kapakTepucTuKke

1.Paznuka y Opojy MylIkapauna u ’KeHa:

pol
Frequency Percent Valid Percent Cumulative
Percent
Muski 47 58,8 58,8 58,8
Valid  zenski 33 41,3 41,3 100,0
Total 80 100,0 100,0
pol

VY ucnutuBaHoM y30pky uma 47 mymkapana (58,8%) u 33 xene (41,3%), nakie Mmyikapana

nMa BHUIIIC.
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2.Hp0ceqﬂa CTApoOCT MylIKapana 1 Ke€Ha:

Descriptives

pol Statistic | Std. Error
Mean 37,68 1,820
95% Confidence Interval for Lower Bound 34,02
Mean Upper Bound 41,34
5% Trimmed Mean 37,38
Median 36,00
Variance 155,700
muski Std. Deviation 12,478
Minimum 18
Maximum 64
Range 46
Interquartile Range 18
Skewness 371 ,347
Kurtosis -, 791 ,681
starost
Mean 36,73 1,903
95% Confidence Interval for Lower Bound 32,85
Mean Upper Bound 40,60
5% Trimmed Mean 36,58
Median 37,00
Variance 119,517
zenski  Std. Deviation 10,932
Minimum 18
Maximum 60
Range 42
Interquartile Range 18
Skewness ,136 ,409
Kurtosis -,831 ,798
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[Ipoceuna crapocT mymikaparna uznocu 37,68 roguna 12, 478. Hajmmahu ucnuranuk uma 18, a

HajcTapuju 64 ronune.Menrjana 3a ToAMHE )KMBOTA MyIITKapala u3Hocu 36.

[Tpoceuna crapoct xena uszHocu 36,73 romune + 10,932. Hajmmahu ucnurtanuk uma 18, a

Hajctapuju 60 ronnHa.MeaujaHa 3a rolMHe KUBOTA JKe€Ha U3HOCH 37.

3. Paziimka y cTapocTu 1aBaJjiana npema mnoJy:

Tect HOPMAJTHOCTH pacioaejae

Tests of Normality

pol Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
muski ,122 47 ,075 ,960 47 , 105
starost .
zenski ,094 33 ,200 ,976 33 ,662

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction

3a oxpehuBame HopManHOCTU pacnojene kopumther je Tect HopmanHocTH M TO Shapiro-

Wilk, jep 3a 06e rpymne ucnutaHuka uMmamo Mame o1 50, mymkapana 47, a xeHa 33.

56



T TecT He3aBMCHUX y30paKa

Group Statistics

pol N Mean Std. Deviation | Std. Error Mean
muski 47 37,68 12,478 1,820
starost
zenski 33 36,73 10,932 1,903
Independent Samples Test
Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. (2- Mean Std. Error | 95% Confidence
tailed) | Difference | Difference | Interval of the
Difference
Lower | Upper
Equal
variances ,903 ,3451 ,354 78 724 ,954 2,695| -4,413| 6,320
assumed
starost
Equal
variances not ,362 | 74,154 ,718 ,954 2,633| -4,293 6,200
assumed

Kopumhemem T Tecta He3aBHCHHX y30paka W TyMmMademeM Levene's TecTa 3a jeIHAKOCT
BapujaHcH uuju sig uznocu 0,345 (p>0,05), y3umamo Bpennocr sig (2 tailed) 0,724 (p>0,05) u
3aKJby4yjeMO Jla HE TIOCTOJU CTAaTUCTUYKHM 3HauyajHa pasliuka y CTapOCTH JaBajialia rpema

noJy.



4. luctpuOyumja npeMa KPBHO-TPYIHOj PUIIATHOCTH

krvnagru pa
Frequency Percent Valid Percent Cumulative Percent
A 32 40,0 40,0 40,0
12 15,0 15,0 55,0
Valid o 30 37,5 37,5 92,5
AB 6 7,5 7,5 100,0
Total 80 100,0 100,0

Opn yxynHo 80 ucrinranuka, lux 32 uMma A KpBHY rpymy, ogHocHO 40 %, Ha npyrom mecty je O

KpBHa rpymna kojy uma 30 ucnuranuka, oqHocHo 37,5%, Ha tpehem mecty cy ucnuranunu ca b

KpBHOM rpynoM, ubux 12 (15%) u Ha 4eTBpTOM MecTy cy ucnuTaHuiM ca Ab KpBHOM rpymnom,

wux 6 (7,5%).
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Frequency

Krvnagrupa

Histogram
35
30
25
20
15
10
B
15 I
5 T T T T
0 2 3 1 s
krvnagrupa

Mean =213
Stel. Dev. = 1,036
N =80
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1. 3anpemuna

Descriptives

Statistic Std. Error
Mean 58,7525 ,43811
95% Confidence Interval for Lower Bound 57,8805
Mean Upper Bound 59,6245
5% Trimmed Mean 58,7217
Median 58,8700
Variance 15,356
VOLUMEN  Std. Deviation 3,91862
Minimum 50,78
Maximum 68,77
Range 17,99
Interquartile Range 5,52
Skewness ,031 ,269
Kurtosis -,209 ,532

[Tpoceuna BpemHOCT 3ampeMuHe u3HOocH 58,75+3,92. MuHuManHa BpeIHOCT 3alpeMHHE je

50,78, a MakcuManHa BpEIHOCT 3anpemMuHe u3Hocu 68,77. Ilomro je MUHHMMAanaHa BPEIHOCT

3anpemuHe 50,78, CBU y30pliu UCITyHaBajy 3aaatu kputepujym ox 40 mL.
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2. a) Ananm3sa eputpouura (RBC ) no nanuma

Descriptives

Statistic | Std. Error
Mean ,0046 ,00115
95% Confidence Interval for Lower Bound ,0023
Mean Upper Bound ,0069
5% Trimmed Mean ,0028
Median ,0000
Variance ,000
RBCKT1  Std. Deviation ,01030
Minimum ,00
Maximum ,05
Range ,05
Interquartile Range ,01
Skewness 3,022 ,269
Kurtosis 9,800 ,532
Mean ,0068 ,00123
95% Confidence Interval for Lower Bound ,0043
Mean Upper Bound ,0092
5% Trimmed Mean ,0053
Median ,0000
Variance ,000
RBCKT3  Std. Deviation ,01100
Minimum ,00
Maximum ,05
Range ,05
Interquartile Range ,01
Skewness 1,854 ,269
Kurtosis 3,394 ,532
Mean ,0104 ,00163
95% Confidence Interval for Lower Bound ,0071
Mean Upper Bound ,0136
5% Trimmed Mean ,0089
RBCKT5  Median ,0000
Variance ,000
Std. Deviation ,01462
Minimum ,00
Maximum ,06
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Range ,06

Interquartile Range ,02
Skewness 1,404 ,269
Kurtosis 1,212 ,532

IIpoceuna BpeAHOCT KOHUEHTpPauMje epuTpouuta mpsBor gaxa uszHocu 0,0046t 0,01030.

Munumainna Bpennoct uzHocu 0,00, a makcumanna Bpeanoct usHocu 0,05.

IIpoceuna BpeaHoCT KOHUEeHTpamuje epurpouuta Tpeher nmana wmsnocu 0,0068+0,01100.

Munumanua Bpennoct uznocu 0,00, a makcumanna 0,05.

IIpoceuna BpeaHOCT KOHIleHTPanuje epurpouuta neror gana 0,0104+0,1462. MunnmanHa

BpeaHoct unocu 0,00, a makcumanna uznocu 0,06.
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0) Anaau3a geykonura (WBC) no nanuma

IIpBu nan
Descriptives
Statistic | Std. Error
Mean ,00699 ,000480
95% Confidence Interval for Lower Bound ,00603
Mean Upper Bound ,00794
5% Trimmed Mean ,00689
Median ,00600
Variance ,000
WBCKT1  Std. Deviation ,004297
Minimum ,000
Maximum ,017
Range ,017
Interquartile Range ,003
Skewness ,073 ,269
Kurtosis -,181 ,532

IIpoceuyHa BpeIHOCT KOHIIEHTPAaIUje JeyKkouuTa npsor aana nznocu 0,00699+ 0,004297.

Munumaiaa Bpenaoct m3Hocu 0,000, a makxcumanna BpeanocT u3Hocu 0,017,



Tpehu nan

Descriptives

Statistic | Std. Error

Mean ,00773 ,000430
95% Confidence Interval for Lower Bound ,00687
Mean Upper Bound ,00858
5% Trimmed Mean ,00774
Median ,00700
Variance ,000
WBCKT3  Std. Deviation ,003842
Minimum ,000
Maximum ,016
Range ,016
Interquartile Range ,004

Skewness -,036 ,269

Kurtosis ,195 ,532

IIpoceuna BpeqHOCT KOHIIeHTPanuje Jeykouuta Tpeher nana nzuocu 0,00773+0,003842.

Munumanua Bpegnoct uznocu 0,000, a makcumanua 0,016.



Iletn nan

Descriptives

Statistic | Std. Error

Mean ,01209 ,002094
95% Confidence Interval for Lower Bound ,00792
Mean Upper Bound ,01626
5% Trimmed Mean ,00949
Median ,00900
Variance ,000
WBCKT5  Std. Deviation ,018731
Minimum ,000
Maximum ,140
Range ,140
Interquartile Range ,005

Skewness 5,966 ,269

Kurtosis 36,796 ,532

IIpoceuHa BpeqHOCT KOHIleHTpaluje Jeykonuta neror aana 0,01209+0,018731.

Munumanna BpeanocT usHocu 0,000, a makcumanna uzHocu 0,140.
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) AHanu3a Tpoméonuta (PLT) mo naHuma

IIpBu nan
Descriptives
Statistic | Std. Error
Mean 62,1661 ,27014
95% Confidence Interval for Lower Bound 61,6284
Mean Upper Bound 62,7038
5% Trimmed Mean 62,2451
Median 62,1900
Variance 5,838
PLTKT1 Std. Deviation 2,41621
Minimum 52,46
Maximum 68,24
Range 15,78
Interquartile Range 2,24
Skewness -, 733 ,269
Kurtosis 3,641 ,532

IIpoceuna BpeIHOCT KOHIIEHTPaIKje TPOMOOIUTA MPBOT JaHa u3Hocu 62,1661+ 2,41621.

MunumanHa BpeIHOCT U3HocH 52,46, a MakcuMaliHa BpEAHOCT u3Hocu 68,24,



Tpehn nan

Descriptives

Statistic | Std. Error

Mean 60,9148 ,26130
95% Confidence Interval for Lower Bound 60,3946
Mean Upper Bound 61,4349
5% Trimmed Mean 61,0861
Median 61,1900
Variance 5,462
PLTKT3  Std. Deviation 2,33712
Minimum 50,55
Maximum 65,48
Range 14,93
Interquartile Range 1,91

Skewness -1,750 ,269

Kurtosis 6,124 ,532

IIpoceuna BpegHOCT KOHIIeHTPanuje TpomoonuTa Tpeher nana usnocu 60,9148+ 2,33712.

Munumainsa BpenHocT u3Hocu 50,55 a MakcumaliHa BpeIHOCT U3HocH 65,48.



Ilern nan

Descriptives

Statistic | Std. Error

Mean 59,6418 ,27703
95% Confidence Interval for Lower Bound 59,0903
Mean Upper Bound 60,1932
5% Trimmed Mean 59,8817
Median 60,3150
Variance 6,140
PLTKT5  Std. Deviation 2,47787
Minimum 48,26
Maximum 63,37
Range 15,11
Interquartile Range 2,31

Skewness -2,130 ,269

Kurtosis 6,345 ,532

IIpoceuyHa BpeqHOCT KOHIIEHTPAIlKje TPOMOOIUTA NMeTor JaHa u3Hocu 59,6418+ 2, 47787.

MuHuManHa BpeJHoCT u3Hocu 48,26, a MakcuMaiaHa BpeJAHOCT u3Hocu 63,37.



I[) HUcnutuBame IIOCTOjaH)a CTAaTUCTHYIKH 3HaqajHe Ppa3jiMKe BPEAHOCTHU

TOKOM CRJIAJUIITCHHA

Tect HopMaHOCTH

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
RBCKT1 411 80 ,000 ,508 80 ,000
RBCKT3 ,368 80 ,000 ,669 80 ,000
RBCKT5 311 80 ,000 741 80 ,000
PLTKT1 ,135 80 ,001 ,923 80 ,000
PLTKT3 ,187 80 ,000 ,852 80 ,000
PLTKT5 ,235 80 ,000 ,798 80 ,000
WBCKT1 ,234 80 ,000 ,906 80 ,000
WBCKT3 227 80 ,000 ,909 80 ,000
WBCKT5 372 80 ,000 ,307 80 ,000

a. Lilliefors Significance Correction

3a cBe UcUTHBaHE mapamerpe kopuctumo Kolmogorov-Smirnov tect jep y aHanusu y4ecTByje
Buie o1 50 ucnutuBanux cirydajesa (df 80). 3a cBe ucnmuTHBaHE MapaMeTpe BPEIHOCT Sig<
0.05, u3 vera cneny 1a mojany He MpaTe HOpMaHy pacnozery. Kopuctumo He mapaMeTapcku
Friedmanov Tect paau nopehema BpeJHOCTH €PUTPOLIUTA, JICYKOLUTA U TPOMOOLIUTA TOKOM

npBor, Tpeher u neror gaHa.
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Eputpountn

Hypothesis Test Summary
Mull Hypothesis Test Sig. Decision

Felated-
Samples
The distributions of RBCKTA, Friedman's Feject the
1 RBCKTZ and RBCKTS are theTwuo-Uay 000 null
same. Analysis of hypothesis.
Wariance by
R anks

Aeymptotic significances are displayed. The significance lewval is 05,

Pe3ynratu oBor Tecta nokasyjy a HOCTOjH CTATHCTHYKH 3HAYAJHA Pa3/IUKa BPEeAHOCTH
TOKOM CKJIaJUIITeHha epUTPOLMTA NPBOT, TPpeher u meror AaHa, Ha IITa HaM yKasyje
BpenHocT sig=0.000 (<0.05). Cnenehu xopak cy HakHaJJHU TeCTOBU Nopelermha BpeMEHCKUX
Tavaka ol MHTepeca KopuinhemeM Wilcoxonovog Tecta paHra y3 KOpeKuujy aiga HUBoa KOju

n3nocu 0,025.

ITopehemwe npBor u Tpeher nana

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Relatad-

The median of differances I:--rstl.ru.nrsEn?ﬂl.aml:'l'ES Feject the

1 ilcoxon 00z null
RBCHKTY and RBCKTZ equals 0. Signed Rank byp otheis.
Test

Asymptotic significances are displayed. The significance level is 05,

IHopehemwe Tpeher u neror nana

Hypothesis Test Summany
Null Hypothesis Test Sig. Decision
Related-

The median of differences betl.meaﬁl.a”rcnap;isn ann EUEIJIECt the

FRBCETZ and RBCKTS equals0. Signed Rank hyp othesis.
Teast

1

Asymptotic significances are displayed. The significance level iz 05,

VY 06a ciryuaja je Bpeanoct Sig<0.025, (sig=0.002 u sig=0.000), na 3aKk/by4yjeMo 1a MoCTOju
CTATHCTHYKH 3HAYAjHA PA3JIMKA Y BPEIHOCTHMA KOHIIEHTPALHje ePUTPOLHTA MPBOT H

Tpeher , onHocHO Tpeher u meror xana.
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Ranks

Mean Rank
RBCKT1 1,74
RBCKT3 1,97
RBCKT5 2,29

[Mopenehu cpenme BpeAHOCTH paHroBa 3a Tpu cKyma pesynrtara (Mean Ranks), Buammo na

BPEIHOCT M KOHIIEHTPAaIlije epPUTPOIUTA PACTY Ca BPEMEHOM.

Jleykouuru
Hypothesis Test Summary
MNull Hypaothesis Test Sig. Decision

Related-
Samples

The distributions of WBCKT41, Friedman's Reject the

1 WBCKTZ and WBCKTS are the Twwo-Wray 00 null

zame. Analysis of hypothesis.
Wariance by
Ranks

Asymptotic significances are displayed. The significance level iz 05,

PesyntaTu oBOT TecTa mokasyjy /1a HOCTOjH CTATHCTHYKY 3HAYAjHA Pa3/IMKa BPEeAHOCTH
TOKOM CKJIAJUIITEHa JeyKOINTa NpBor, Tpeher un meror 1ana, Ha mTa HaMm yka3syje
BpeaHoct cur=0.000 (p<0.05). Ciaenehu kopak cy HaKHaJHHU TecTOBH nopehema
BPEeMEHCKHX Tauaka o/ MHTepeca kopuithemem Wilcoxonovog Tecta paHra y3 Kopekuujy

anda nusoa koju usnocu 0,025.
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IHopehemwe npBor u Tpeher nana

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Related- :
1 The median of diffarences hetweaif”rgnggsn 001 ESIJIECt Hue
WBCKTY and WWBCKTZ equal=0. Signed Rank hyp othesis.
Tast

Aeymptotic significances are displayed. The significance level is 05,

IHopehemwe Tpeher u neror xana

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Related- :
1 The median of diffarences hetweaif”rgnggsn 000 ESIJIECt Hue
WBCKTZ and WWBCKTS equal=0. Signed Rank hyp othesis.
Tast

Aeymptotic significances are displayed. The significance level is 05,

VY o0a cityqaja je BpeaHocT sig<(0.025, ma 3akbydyjeMo 1a MOCTOjH CTATHCTHYKY 3HAYAjHA
pa3jinKa y BpeIHOCTHUMA KOHIIEHTPAIlUje JeyKOIUTa NpBor u Tpeher, oaHocHO Tpeher u

neTor JaHa.

Ranks
Mean Rank
WBCKT1 1,48
WBCKT3 1,79
WBCKT5 2,73

[Mopenchu cpenme BpeAHOCTH paHroBa 3a Tpu cKyma pesynrtara (Mean Ranks), Buammo na

BPEeIHOCTH KOHIIEHTpaluje JeyKOUUTAa PacTy ca BpeMEeHOM.
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TpomOouuTu

Hynothesis Test Summary
Mull Hypaothesis Test Sig. Decision
Related-
Samples
P Friedman's Rejectthe
The distributions of PLTKTA1
1 ' Tua-Ul 3y 000 null
FLTKTZ and PLTKTS are the Sam%ﬂmaly'sig of hypothesis.
Warianoce by
R anks

Aeymptotic significances are displayed. The significance level iz 05,

PesyntaTu oBOT TecTa mokasyjy /1a HOCTOjH CTATHCTHYKY 3HAYAjHA Pa3/INKa BPEeAHOCTH
TOKOM CKJIAHIITeH-a TPOMOONUTA NPBOT, Tpeher u meTor 1aHa, HAIITA HAM yKa3yje
Bpeanoct Sig=0.000 (<0.05). Cienehu kopak cy HakHaIHH TecTOBH nopel)era BpeMeHCKHX
Tavyaka o nHTepeca kopumhemem WilcOXONOVOQ TecTa paHra y3 Kopekuujy ajada HuBoa

Kkoju usnocu 0,025.
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ITopehemwe npBor u Tpeher nana

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Relatad- :
The median of differances hetweaif.mples e e
T PLTKT1 and PLTKTS equals0, Wileoxen 000 e
1 * Signed Rank hypothesis.
Test

Aeymptotic significances are displayed. The significance level is 05,

IHopehemwe Tpeher u neror nana

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Relatad- :
The median of differances hetweaif.mples e e
T PLTKTZ and PLTKTS equals0, ileoxen 000 e
1 * Signed Rank hypothesis.
Test

Aeymptotic significances are displayed. The significance level is 05,

VY 06a ciydaja je Bpeanoct sig<0.025, na 3akibydyjeMo 12 NOCTOjH CTATHCTHYKH 3HAYAjHA
pa3jiMKa y BpeIHOCTUMA KOHUeHTpanuje TpomoouuTa npsor u Tpeher, onnocno tpeher u

MeTor JaHa.

Ranks
Mean Rank
PLTKT1 2,99
PLTKT3 2,01
PLTKT5 1,00

[Topenehu cpeame BpeAHOCTH paHroBa 3a Tpu ckyna pesyirara (Mean Ranks), Buaumo na

BPEeIHOCTH KOHIIEHTPaTa TPOMOOLMTA ONA/Aajy ca BPeMEHOM.
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E) UcnymeHOCT KPUTEPHjyMa KBAJIMTETa MapaMeTapa KpBHe CJINKe TOKOM
NCIUTHUBAHOT MEePHoaa

Parametar 1.dan 3.dan 5. dan
RBC KT <0.2 80 (100%) 80 (100%) 80 (100%)
WBC KT <0.05 80 (100%0) 80 (100%0) 80 (100%0)
PLT KT >60 73 (91.25%) 67 (83.75%) 53 (66.25%)

VY30p1u epuUTpOLUTa U JIEYKOLIMTa TOKOM BpeMEHa CKJIQAMIITEeHha HICY I'yOMIn CBOja CBOjCTBA,

HACYMPOT TPOMOOILIUTHUMA KOja CYy BPEMEHOM HCITyH-aBaja CBE Mambe 3aXTEBE KBAIHUTETA.

3. a) UcnuTuBame yTHIAja 10JIa HA IOYETHU OPOj TpoMOOLIMTA

Hypothesis Test Summany
HNull Hypothesi= Test Sig. Decision
Independent :
4 The distribution of FLTKT1 isth fn"I_IF'_"‘-'E _— Ejﬁect the
same across categories of pol. Wihitriey U d o ath esiz.
Teast

Asymptotic significances are displayed. The significance level is 05,

Report
Median
pol PLTKT1
muski 62,2900
zenski 61,3400
Total 62,1900

Kopurmrhemem Mann-Whitney U tecra u tymauemem sig=0.033 (<0.05), 3akbydyje ce aa
MOCTOjH CTATHCTHYKH 3HAYAjHA PA3INKA Y HUBOY MOYETHOT Opoja TpombGonuTa uzmely
HCIHTAHUKA PA3JHYMTOTN 110J1a, a TyMaueheM MeIHjaHa, youaBa ce Ja MyIKapia uMajy

BHIIH HUBO TPOMOOLMTA NMPBOT JaHA y OHOCY HA JKEeHe.
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0) YTunaj crapoctu 100pOBO/bHHMX 1aBA0OIA HA NMOYeTHH OPOj TpoMOoOUMTA
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Correlations

PLTKT1 starost

Correlation Coefficient 1,000 ,008
PLTKT1  Sig. (2-tailed) . ,940

N 80 80

Spearman's rho

Correlation Coefficient ,008 1,000
starost Sig. (2-tailed) ,940

N 80 80

Tymauemem Spearman’srho koedunujerta kopenanuje koju nznocu 0,008, 3akpyuyjece aa
MIOCTOjU O3UTUBHA, aJIM ci1aba Kopemaluja u3Mel)y crapocTu 100pOBOJBHHX J1aBaola U
BPEIHOCTH TPOMOOITUTA y TOKY mpBoOT Aana. Ha ocHoBy Bpennoctu Sig=0.940, (p>0.05),

BpPEIHOCT KOe(UIIMjeHTa Kopealyje HUje CTATUCTUYKY 3HaYajHa.

JenHaunHa perpecuoHe npase :

y=62.410-0.007*x
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Model Summary and Parameter Estimates
Dependent Variable: PLTKT1

Equation Model Summary Parameter Estimates
R Square F dfl df2 Sig. Constant bl
Linear ,001 ,080 1 78 778 62,410 -,007
The independent variable is starost.
PLTKT1
O Observed
70,00 — Linear
Lo
o
oo o o
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0 o oo © 9 O g
g P Y0
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4. JletasbHMja aHagM3a Opoja TpoMOOIMTA

Descriptives

Statistic | Std. Error

Mean ,9148 ,26130
95% Confidence Interval for Lower Bound ,3946
Mean Upper Bound 1,4349
5% Trimmed Mean 1,0861
Median 1,1900
Variance 5,462
razlikatreci ~ Std. Deviation 2,33712
Minimum -9,45
Maximum 5,48
Range 14,93
Interquartile Range 1,91

Skewness -1,750 ,269

Kurtosis 6,124 ,532

Oncryname O6poja TpomOonTa Tpeher nana o 60x10° u3Hocu 0.9148+ 2.3371.

Descriptives

Statistic | Std. Error

Mean -,3583 ,27703
95% Confidence Interval for Lower Bound -,9097
Mean Upper Bound ,1932
5% Trimmed Mean -,1183
Median ,3150
Variance 6,140
razlikapeti  Std. Deviation 2,47787
Minimum -11,74
Maximum 3,37
Range 15,11
Interquartile Range 2,31

Skewness -2,130 ,269

Kurtosis 6,345 ,532

Onctyname neTor gaHa of 60x10°u3HocH 0.3583+2.47787.



Ilag 6poja TpoMOOIUTA METOr Y OTHOCY HA NPBHU AaH

Descriptives

Statistic | Std. Error

Mean 2,5244 , 16117
95% Confidence Interval for Lower Bound 2,2036
Mean Upper Bound 2,8452
5% Trimmed Mean 2,3879
Median 2,1150
Variance 2,078
razlikapetogiprvog  Std. Deviation 1,44154
Minimum ,70
Maximum 8,19
Range 7,49
Interquartile Range 1,65

Skewness 1,517 ,269

Kurtosis 2,812 ,532

Pauynamo pasznuky Opoja TpoMOOLHTA MTETOT Y OJTHOCY Ha MPBH JIaH.

[Ipoceune BpeaHoCcTH maaa usHoce 2.5244+ 1.44154,

Mununmanan niag u3aocu 0.70, a makcumanau 8.19.
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5. TacHe aHaamse

A) pH kpBu
Descriptives
Statistic | Std. Error
Mean 7,19065 ,007440
95% Confidence Interval for Lower Bound 7,17584
Mean Upper Bound 7,20546
5% Trimmed Mean 7,18615
Median 7,17750
Variance ,004
pH1 Std. Deviation ,066546
Minimum 7,108
Maximum 7,361
Range ,253
Interquartile Range ,099
Skewness ,909 ,269
Kurtosis -,003 ,532
Mean 7,18050 ,007011
95% Confidence Interval for Lower Bound 7,16654
Mean Upper Bound 7,19446
5% Trimmed Mean 7,17640
Median 7,17050
Variance ,004
pH3 Std. Deviation ,062709
Minimum 7,099
Maximum 7,355
Range ,256
Interquartile Range ,099
Skewness ,820 ,269
Kurtosis -,074 532
Mean 7,17011 ,006909
95% Confidence Interval for Lower Bound 7,15636
Mean Upper Bound 7,18386
5% Trimmed Mean 7,16608
pH5
Median 7,16100
Variance ,004
Std. Deviation ,061793
Minimum 7,079
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Maximum 7,349

Range ,270

Interquartile Range ,094

Skewness ,854 ,269

Kurtosis ,191 ,5632
IIpBu nan

[Tpoceune Bpeanoctu pH kpBu npBor naxHa uzHoce 7.19065+0.066546.
Munumanna BpeaHocT pH kpBu npBor gaHa uzHocu 7.108

Maxkcumanna BpegHoc TpH kpBu npBor nana uzHocu 7.361

Tpehu nan
[Tpoceune Bpennoctu PH kpBu Tpeher nana nzHoce 7.18050+0.062709
Munumainsa BpennocT pH kpBu tpeher nana uznocu 7.099

Maxkcumanna BpegHocT PH kpBu npBor 1aHa uzHocH 7.355

Iletn nan
[Tpoceune Bpexpnoctu PH kpBu neror nana n3noce 7,17011+0.061793
Munumanna BpeaHoct PH kpBu neror gana uznocu 7.079

Maxkcumanna BpeaHocT PH kpBu netor nana uzHocu 7.349

Kao 3axTteB kpurepujyma kBamuTera 3a PH BpemHOCT KpBH HaBeleHa je BpeAHOCT ox 6.4, a
nocmarpajyhu MUHMManHe BpeAHOCTH NPBOT, Tpeher m meror naHa, BUAMMO Ja CBE M3MEpEHe
BPEIHOCTH UCIYHaBajy 3a/aTu KpuTepujyM jep cy Behe ox 6.4. UcnymeHoCT KpuTepujyma je

100%, onnocHo cBux 80 y30paka.
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B) Bpennoctu pO2

Descriptives

Statistic | Std. Error
Mean 137,056 ,8819
95% Confidence Interval for Lower Bound 135,301
Mean Upper Bound 138,812
5% Trimmed Mean 136,729
Median 137,500
Variance 62,220
pO2prvi Std. Deviation 7,8880
Minimum 123,8
Maximum 160,0
Range 36,2
Interquartile Range 12,1
Skewness ,522 ,269
Kurtosis ,137 ,5632
Mean 130,871 ,8490
95% Confidence Interval for Lower Bound 129,181
Mean Upper Bound 132,561
5% Trimmed Mean 130,608
Median 130,750
Variance 57,661
pO2treci  Std. Deviation 7,5935
Minimum 117,8
Maximum 152,8
Range 35,0
Interquartile Range 10,9
Skewness ,484 ,269
Kurtosis -,165 ,532
Mean 123,706 7317
95% Confidence Interval for Lower Bound 122,250
Mean Upper Bound 125,163
5% Trimmed Mean 123,596
Median 122,950
pO2peti
Variance 42,830
Std. Deviation 6,5445
Minimum 111,6
Maximum 140,2
Range 28,6

82



I Interquartile Range I 10,1 I

I Skewness ,218 ,269 I
I Kurtosis I -,667 ,532 I
IIpBu nan

[Tpoceune Bpepnoctu pO2 kpBU NpBOT AaHa u3Hoce 137.056+7.89
Munumanna BpenHoct pO2 KpBU IIPBOT AaHa W3HocH 123.8

Maxkcumanna Bpegsoct pO2 kpBH npBor gaHa usHocu 160

Tpehu nan
[Tpoceune Bpepnoctu pO2 kpBu Tpeher mana n3noce 130.871+ 7.5935
Munnmanaa BpegHoct pO2 kpBu Tpeher nana nznocu 117.8

Makcumansa BpennocT pO2 KpBH NMpBOT 1aHa u3HocHu 152.8

ITetu nan
[Tpoceune Bpeanoctu pO2 kpBHU HeTor Aana uzHoce 123.706 + 6.5445
Munumainsa BpennocT pO2 kpBu neror AaHa nu3Hocu 111.6

Makcumanna Bpeanoct pO2 kpBu netor nana uznocu 140.2
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C) Bpennoctu pCO2

Descriptives

Statistic | Std. Error
Mean 49,259 ,2912
95% Confidence Interval for Lower Bound 48,679
Mean Upper Bound 49,838
5% Trimmed Mean 49,225
Median 48,950
Variance 6,783
pCO2prvi Std. Deviation 2,6045
Minimum 41,0
Maximum 54,8
Range 13,8
Interquartile Range 4,0
Skewness -,017 ,269
Kurtosis ,106 ,532
Mean 42,339 ,3063
95% Confidence Interval for Lower Bound 41,729
Mean Upper Bound 42,948
5% Trimmed Mean 42,400
Median 42,300
Variance 7,503
pCO2treci  Std. Deviation 2,7392
Minimum 32,4
Maximum 48,5
Range 16,1
Interquartile Range 3,5
Skewness -,414 ,269
Kurtosis 1,672 ,532
Mean 23,854 ,3368
95% Confidence Interval for Lower Bound 23,183
Mean Upper Bound 24,524
5% Trimmed Mean 23,899
pCO2peti Median 23,650
Variance 9,074
Std. Deviation 3,0123
Minimum 15,3
Maximum 31,2
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Range 15,9

Interquartile Range 4,1
Skewness -,128 ,269
Kurtosis ,168 ,532

IIpBu nan
[Tpoceune Bpennoctu PCO2 kpBuU npBor AaHa u3Hoce 49.259 +2.6045
Munumanna BpegHoct PCO2 kpBu npBor naHa u3HocH 41

Maxkcumanna Bpearoct PCO2 kpBu npBor gaHa u3Hocu 54.8

Tpehu nan
[Tpoceune Bpeanoctu PCO2 kpBu Tpeher nana nznoce 42.339 £+ 2.7392
Munumanna Bpennoct pCO2 kpBu Tpeher nana uznocu 32.4

Makcumanna BpegHoct pCO2 KpBu NpBOT AaHa U3HOCH 48.5

ITetu nan
[Tpoceune Bpeanoctu pCO2 kpBu neTor naxHa uzxnoce 23.854 + 3.0123
Munumansa Bpennoct pCO2 kpBu neror gaHa usHocu 15.3

Makcumanna Bpennoct pCO2 kpBu netor gaHa uzHocu 31.2
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HcenutuBame CTATHCTHYKH 3HAYAjHE Pa3jinKe MapaMeTapa raCHUX aHaJIn3a TOKOM

CKJIAAUIITEHA 10 JAHUMA

Tect HOPMaJIHOCTHU

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
pH1 ,125 80 ,003 ,903 80 ,000
pH3 ,124 80 ,004 ,920 80 ,000
pH5 ,125 80 ,003 ,931 80 ,000
pO2prvi ,085 80 ,200° 967 80 ,039
pO2treci ,077 80 ,200° 974 80 ,098
pO2peti ,079 80 ,200° ,981 80 274
pCO2prvi ,085 80 ,200° ,969 80 ,049
pCO2treci ,073 80 ,200° ,970 80 ,058
pCO2peti ,080 80 ,200° ,987 80 ,595

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

3a cBe MCMUTHBAHE mapaMeTpe KopuctumMo Kolmogorov-Smirnov Tect jep y aHau3u y4ecTByje
Buie o 50 ucnutuBanux cirydajesa (df 80).

3a Bpeanoctu pH kpBu Bpeanoct Sig je< 0.05, U3 yera cieau Ja MoJalyd HE MpaTe HOPMATHY
pacnoneny, nok momanu 3a pCO2 u pO2 mpare HOpMAIHY pPAcIoOAENy jep CY BPEIHOCTU
sig>0.05. 3a BpemHoctu PH KkpBM KOpHUCTHMO Hemapamerapcku Friedmanov tect paau
nopehema BpeaHoctu PH kpBu TOKOM TpBOT, Tpeher u meror naHa, 1ok 3a BpeaHoctu pCO2 u

pO2 KopHCTUMO apaMeTapCcKu TECT yHapeHUX y30paka.
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pH kpBHu

Test Statistics®

N 80
Chi-Square 160,000
df 2
Asymp. Sig. ,000

a. Friedman Test

Pesynratu oBor TecTa 1mokasyjy Ja MocToju CTATUCTUYKU 3HA4YajHa pa3iuka PH BpeqHOCTH KpBU

npBor, Tpeher u neror AaHa, HalTa HaMm ykasyje BpexHoct Sig=0.000 (<0.05). Cnenehu xopak

Cy HaKHAJHU TECTOBU Nopelema BpeMeHCKUX Tayaka o] HHTepeca kopuithemem Wilcoxonovog

TECTa paHra y3 Kopekiujy anda HuBoa xoju uznocu 0,025.

ITopehemwe npBor u Tpeher nana

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Relatad- :

The median of differances I:--rstl.ru.nrsEn?ﬂl.a.lml:'l'ES oao HEIJIEG“hE
H1 and pH2 equal=0. e oxon ! nu :
P Signed Rank hypothesis.
Test

Asymptotic significances are displayed. The significance level is 05,

IHopehemwe Tpeher u neror xana

Hypothesis Test Summany
MNull Hypothesis Test Sig. Decision
Related- :
1 The median of differences hetweai.a“rg'giii 000 EUEIJIEH e
A And prld wouels D, ?Lilt'ued Fank hyp othesis.

Aeymptotic significances are displayed. The significance level iz 05,

VY o06a cinydaja je BpeaHocT Sig<0.025, ma 3akpyuyjeMo Ja MOCTOjH CTATHCTHYKH 3HAYajHa

pa3juKa 'y BpeAHOCTUMA pH KPBH IIPBOT' X Tpeher, OJHOCHO Tpeher M neTor JaHa.
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Ranks

Mean Rank
pH1 3,00
pH3 2,00
pH5 1,00
Report
Median
pH1 pH3 pH5
7,17750 7,17050 7,16100

[Topenehu cpenme BpeIHOCTH paHroBa 3a TpU cKyma pesyntara (Mean Ranks), Buaumo ma
BpeaHocTH PH kpBuU onanajy cappemenom. HajBuiiie cy TOKOM MPBOT JIaHa, a HAjHIKE TOKOM

oeTor aaHa.

pO2 kpBH

IpBu u Tpehu naun

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
pO2prvi 137,056 80 7,8880 ,8819
Pair 1
pO2treci 130,871 80 7,5935 ,8490
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error | 95% Confidence Interval tailed)
Deviation Mean of the Difference
Lower Upper
Pair pO2prvi -
] 6,1850 2,6727 ,2988 5,5902 6,7798 | 20,698 79 ,000
1 pO2treci
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IHopehewem BpenHocTu npBor u Tpeher 1aHa youaBa ce cTaTUCTHYKM 3HAYAjHA Pa3/IMKa
jep je Bpeanoct sig=0.000 <0.05.
[Ipoceune Bpennoctu pO2 npBor nana cy 137.056, a tpeher nana 130.871, makne BpeaHOCTH

pO2 TokoM BpemMeHa omajajy M TO je CTaTUCTMYKU 3HayajHO. BpenHocT paziuke u3HOCH

6.1850.

Tpehu u metu nan

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
pO2treci 130,871 80 7,5935 ,8490
Pair 1
pO2peti 123,706 80 6,5445 7317
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error | 95% Confidence Interval tailed)
Deviation Mean of the Difference
Lower Upper
Pair pO2treci -
] 7,1650 3,5980 ,4023 6,3643 7,9657 | 17,811 79 ,000
1 pO2peti

IHopehewem BpeanocTn Tpeher m meror JaHa youyaBa ce CTATHCTHYKM 3HAYajHA pa3jiMKa
jep je Bpeanoct sig=0.000 <0.05.
ITpoceune Bpeanoctu pO2 Tpeher nana cy 130.871, a meror nana 123.706, nakie BpeagHOCTH

pO2 TOKOM BpeMeHa Omajaajy M TO je CTaTUCTUYKH 3HA4ajHO. BpemHocT pasnmke m3HOCH

7.1650.
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pCO2
IIpBu u Tpehu nan

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
pCO2prvi 49,259 80 2,6045 ,2912
Pair 1
pCO2treci 42,339 80 2,7392 ,3063
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair pCO2prvi -
) 6,9200 2,8834 ,3224 6,2783 7,5617 | 21,466 79 ,000
1 pCO2treci

IHopehewem BpeanHocTu npBor u Tpeher 1aHa youaBa ce cTaTUCTHYKHM 3HAYAjHA Pa3jIMKa
jep je Bpeanoct sig=0.000 <0.05.
[Ipoceune Bpemnoctu pCO2 mpBor nana cy 49.259, a tpeher nana 42.339, nakie BpeaHOCTH

pCO2 ToxoM BpeMeHa Omajaajy u TO je CTATUCTHYKU 3HauyajHO .BpemHocT pasmuke m3HocH

6.9200.
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Tpehu u netu nan

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
pCO2treci 42,339 80 2,7392 ,3063
Pair 1
pCO2peti 23,854 80 3,0123 ,3368
Paired Samples Test
Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair pCO2treci -
] 18,4850 3,0851 ,3449 17,7984 19,1716 | 53,591 79 ,000
1 pCO2peti

IMopehemem BpennocTu Tpeher m meror 7aHa yo4yaBa ce CTATHCTHYKH 3HAYajHA pa3jiuka
jep je speanoct sig=0.000 <0.05.
[Ipoceune Bpeanoctu pCO2 Tpeher nana cy 42.339, a neror gana 23.854, nakie BPeIHOCTH

pCO2 TOKOM BpeMeHa ONAaAajy W TO j€ CTATHCTHYKH 3Ha4ajHO. BpegHocT paszimke M3HOCH
18.4850.
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6. IIpoceuHe BpeIHOCTH arperanuje TPOMOOLUTA MPH PA3JTHIUTHM

KOHIEeHTpanujamMa KoJiareHa no J1aHuma

Descriptives

Statistic Std. Error
Mean 1057,29 10,964
95% Confidence Interval for Lower Bound 1035,46
Mean Upper Bound 1079,11
5% Trimmed Mean 1058,58
Median 1056,00
Variance 9617,448
agregacija32nula Std. Deviation 98,069
Minimum 850
Maximum 1251
Range 401
Interquartile Range 175
Skewness -,111 ,269
Kurtosis -,934 ,532
Mean 590,14 8,961
95% Confidence Interval for Lower Bound 572,30
Mean Upper Bound 607,97
5% Trimmed Mean 590,00
Median 591,50
Variance 6423,386
agregacija32treci Std. Deviation 80,146
Minimum 411
Maximum 782
Range 371
Interquartile Range 121
Skewness ,106 ,269
Kurtosis -,466 ,532
Mean 252,46 6,345
95% Confidence Interval for Lower Bound 239,83
Mean Upper Bound 265,09
B _ 5% Trimmed Mean 251,51
agregacija32peti
Median 250,00
Variance 3221,011
Std. Deviation 56,754
Minimum 123

92



Maximum
Range
Interquartile Range

Skewness

Kurtosis

421
298

87
,262
,228

,269
,532

Konuentpaumja 3.2
IIpBu nan

[Tpoceune BpeAHOCTH arperaiyje TpOMOOILUTA IPBOTI JaHa P KOHIIEHTPALKju KojareHa of 3.2

u3zHocu 1057.29+ 98.069
MaxkcuMaiHe BpeJHOCTH arperanuje uznoce 1251.

MuHuMaiiHe BpeTHOCTH arperaruje usHoce 850.

Tpehu nan

ITpoceune BpenHOCTH arperaiuje TpomOouuTa Tpeher gaHa MpH KOHLEHTPALMjH KOJIareHa oJ

3.2 uzHocu 590.14+ 80.146
MaxkcuMaiHe BpeJHOCTH arperaije u3noce 782.

MuHuMaTHe BpeTHOCTH arperaruje u3Hoce 411.

ITetn nan

[TpoceuHe BpeAHOCTH arperaiuje TpoMOOLUTa METOT 1aHa MPU KOHILIEHTPAIUjH KojareHa o 3.2

u3Hocu 252.46+56.754
MaxkcumainHe BpeITHOCTH arperanuje usHoce 421.

MuHuMaTHe BPeTHOCTH arperaruje u3Hoce 123.
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Konnenrpanuja 6.4

Descriptives

Statistic Std. Error
Mean 1111,18 12,414
95% Confidence Interval for Lower Bound 1086,47
Mean Upper Bound 1135,88
5% Trimmed Mean 1111,96
Median 1133,50
Variance 12328,627
agregacija64nula Std. Deviation 111,034
Minimum 897
Maximum 1315
Range 418
Interquartile Range 203
Skewness -,235 ,269
Kurtosis -1,040 ,532
Mean 966,90 14,203
95% Confidence Interval for Lower Bound 938,63
Mean Upper Bound 995,17
5% Trimmed Mean 966,50
Median 985,00
Variance 16138,927
agregacijab4treci Std. Deviation 127,039
Minimum 746
Maximum 1215
Range 469
Interquartile Range 218
Skewness -,043 ,269
Kurtosis -1,190 ,532
Mean 734,18 13,430
95% Confidence Interval for Lower Bound 707,44
Mean Upper Bound 760,91
5% Trimmed Mean 733,71
agregacija64peti Median 741,00
Variance 14429,387
Std. Deviation 120,122
Minimum 514
Maximum 989
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Range
Interquartile Range

Skewness

Kurtosis

475
208
-,056
-,918

,269
,532

Konuentpaumuja 6.4
IIpBu nan

[Tpoceuna BpeJHOCT arperaiyje TpoOMOOIUTA MPBOT JAaHa MPU KOHIEHTpalKju KonareHa ox 6.4

mzHocu 1111.18+111.034.
MaxkcumaiHe BpeiHOCTH arperanuje uzHoce 1315.

MuHuMaTHe BPeTHOCTH arperaruje u3Hoce 897.

Tpehu nan

[Tpoceuna BpeaHOCT arperaiyje TpoMOoIuTa Tpeher 1ana npu KOHIEHTpaIMju Koarena og 6.4

usHocu 966.90+127.039.
MaxkcumaiHe BpeIHOCTH arperanuje uzHoce 1215.

MuHuMaTHe BPeTHOCTH arperaruje u3Hoce 746.

ITetn nan

[Tpoceuna BpeHOCT arperanuje TpoMOOLMTa METOT JAaHa MPH KOHIEHTpALWju KojareHa ox 6.4

u3Hocu 734.18+120.122.
MaxkcuMaiHe BpeHOCTH arperaije uznoce 989.

MuHuMalTHe BpETHOCTH arperaiuje uznoce 514.
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Konnenrpanuja 9.6

Descriptives

Statistic Std. Error
Mean 1181,65 13,364
95% Confidence Interval for Lower Bound 1155,05
Mean Upper Bound 1208,25
5% Trimmed Mean 1182,82
Median 1215,00
Variance 14287,066
agregacija96nula Std. Deviation 119,529
Minimum 945
Maximum 1402
Range 457
Interquartile Range 195
Skewness -,292 ,269
Kurtosis -,905 ,532
Mean 1094,49 13,627
95% Confidence Interval for Lower Bound 1067,36
Mean Upper Bound 1121,61
5% Trimmed Mean 1097,64
Median 1119,00
Variance 14856,405
agregacija96treci Std. Deviation 121,887
Minimum 825
Maximum 1308
Range 483
Interquartile Range 186
Skewness -,404 ,269
Kurtosis -,685 ,532
Mean 956,15 13,435
95% Confidence Interval for Lower Bound 929,41
Mean Upper Bound 982,89
5% Trimmed Mean 957,68
B _ Median 986,00
agregacija96peti
Variance 14439,623
Std. Deviation 120,165
Minimum 712
Maximum 1214
Range 502
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I Interquartile Range I 206 I
I Skewness I -,140 ,269 |
I Kurtosis -,943 ,532 |

Konuenrpanmja 9.6

IIpBu nan

[Tpoceuna BpeHOCT arperaiuje TpoMOOIMTa MPBOT JaHa MPU KOHIEHTpalKju KojareHa o 9.6
m3nocu 1181.65+119.529

MaxkcuMaiHe BpeJHOCTH arperamnuje uznoce 1402.

MuHuMalTHe BPETHOCTH arperaiuje u3noce 945.

Tpehn nan

[Tpoceuna BpeaHOCT arperaiyje TpoMOoIuTa Tpeher nana mpu KOHICHTpaNWju KojareHa oz 9.6
nu3Hocn1094.49+121.887

MaxkcuMmaise BpegHocTH arperanuje uznoce 1308.

MuHuMalTHe BPETHOCTH arperaiuje u3noce 825.

IleTn nan

[Tpoceuna BpeHOCT arperanuje TpoOMOOLMTa METOT JaHa MPH KOHICHTPALWju KojareHa ox 9.6
m3Hocu 956.15+120.165

MakcumaiHe BpeTHOCTH arperaiyje nsHoce 1214,

MuHuMaTHe BPETHOCTH arperamuje u3noce 712,
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HcnuruBame MOCTOjalkba CTATUCTHYKH 3HAYAjHE pa3jidKe Yy arperauMju TpomMOouurTa 3a

CBAKYy KOHIIEHTPALM]y MOCeOHO

TecT HOpMaJIHOCTH

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
agregacija32nula ,099 80 ,051 974 80 ,096
agregacija32treci ,059 80 ,200° ,088 80 677
agregacija32peti ,073 80 ,200° ,981 80 ,263
agregacija64nula ,128 80 ,002 ,948 80 ,003
agregacijab4treci ,115 80 ,011 ,953 80 ,005
agregacija64peti ,136 80 ,001 ,964 80 ,024
agregacija96nula ,132 80 ,002 ,958 80 ,010
agregacija96treci ,106 80 ,025 ,965 80 ,028
agregacija96peti ,117 80 ,008 ,965 80 ,026

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction

3a cBe UCIMTHBaHE MapaMerpe Kopuctrumo Kolmogorov-Smirnov tecr jep y aHajau3u y4ecTBy je
Bumie of 50 ucnutuBanux ciydajea (df 80). 3a xoHueHTpauujy kojareHa ox 3.2 BpeaHOCT
sig>0.05, w3 dyera cieau a MOAAIM Mpare HOPMaNHy pacrojeny. Kopuctumo mapaMerapcku
TeCT jenHo(aKTOpCcKy A HOBY NMOHOBJBCHHX Mepema paiu mopehema BpeIHOCTH arperaryje
TpoMOOIIUTa TOKOM TIPBOT, Tpeher W MmeTor aaHa. 3a KOHIIEHTpallujy KojareHa on 6.4 u 9.6
BpeanocT Sig< 0.05, u3 yera cieau na mojaumy He mpaTe HOpMalHy pacmoneny. Kopuctumo
Herapamerapcku Friedmanov tect panu mopehema BpeqHOCTH arperanyje TpoMOOLIUTa TOKOM

npBor, Tpeher u neror gaHa.
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Konuentpanmuja 3.2

Multivariate Tests

Value F Hypothesis df Error df Sig. Partial Eta
Squared
Pillai's trace ,989 3437,803% 2,000 78,000 ,000 ,989
Wilks' lambda ,011| 3437,803% 2,000 78,000 ,000 ,989
Hotelling's trace 88,149 3437,803% 2,000 78,000 ,000 ,989
Roy's largest root 88,149 3437,803% 2,000 78,000 ,000 ,989

Each F tests the multivariate effect of vieme. These tests are based on the linearly independent pairwise

comparisons among the estimated marginal means.

a. Exact statistic

Measure: MEASURE 1

Pairwise Comparisons

() vreme  (J) vreme Mean Std. Error Sig.b 95% Confidence Interval for
Difference (I-J) Difference”
Lower Bound Upper Bound
2 467,150 8,878 ,000 445,435 488,865
! 3 804,825 9,758 ,000 780,957 828,693
1 -467,150° 8,878 ,000 -488,865 -445,435
2 3 337,675 6,754 ,000 321,154 354,196
1 -804,825 9,758 ,000 -828,693 -780,957
° 2 -337,675 6,754 ,000 -354,196 -321,154

Based on estimated marginal means

*. The mean difference is significant at the ,05 level.

b. Adjustment for multiple comparisons: Bonferroni.

Estimates
Measure: MEASURE 1
vreme Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
1 1057,288 10,964 1035,463 1079,112
590,138 8,961 572,302 607,973
3 252,463 6,345 239,833 265,092
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Bpeanoct Wilks lambda u3nocu 0.011 y3 Bpemnoct sig=0.000, mTo 3HaYu A2 MOCTOjU

CTATUCTHYKM 3HAYajHa pas3jiika y arperauuju TPoMOOUMTA NPU KOHIEHTPALMjHU

KoJIareHa ox 3.2 TOkoM npBor, Tpeher u nmeror xana.

[Topehemem BpeaHOCTH Sig MO AaHHMMA, 3aKJbydyjeMO Ja MOCTOjH CTATHCTHYKH 3HAYajHa

pa3idKa TOKOM cBa TpH TpeHyTKa BpemeHa (P<0.05 ) M To Tako mITO arperamuja TOKOM

BpeMeHa omajaa. BpenHocTd Cy HajBuile TOKOM mpBor gana (mean 1057.288), a 3atum

omanajy, nma tpeher nqana m3noce (mean 590.138) u meror (mean 252.463).

Konuentpaumuja 6.4

Test Statistics®

N 80
Chi-Square 160,000
df 2
Asymp. Sig. ,000

a. Friedman Test

Tymauewem Friedmanovog recra u Bpeanoctu Sig=0.000 (p<0.05), 3akspyuyjemo n1a mocroju

CTATHCTUYKH 3HAYajHA Ppa3jidKa y arperamuju TPOMOOLMTA MPH KOHUEHTPALUjH

KojareHa oa 6.4 tokom Tpu TpeHyTka BpeMeHa. Cienehnm kopak cy HAKHAIHH TeCTOBH

nopehema BpeMeHCKHX Tayaka o HHTepeca kopumhemem Wilcoxonovog tecra panra y3

Kopekuujy ajgda HuBoa koju usnocu 0,025.

IIpBu u Tpehu nan

Hypothesis Test Summany
Null Hypothesis Test Sig. Decision
Related-
The median of differances betweefamples Feject the
1 agregacijafdnula and Wil oxan 000 - null
agregacijafdtreci equals 0. Signed Rank hypothesis.
Teast

Asymptotic significances are displayed. The significance level iz 05,
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Tpehu u netu

Hypothesis Test Summany

Mull Hypothesis Test Sig. Decision
Relatad-
The median of differences betweehamples Feject the
1 agregacijabdtreci and Wil oxan 000 - null
agregacijatdpeti equalz0. Signed Rank hypothesis.
Test

Asymptotic significances are displayed. The significance level is 05,

VY o6a cayuyaja je Bpeanoct Sig<0.025, ma 3ak/bydyjeMO Ja MOCTOjH CTATHCTHYKHU 3HAYAjHA

pa3iuKa y BpPeJHOCTHMA arperamnuje Tpomoomuta npBor u Tpeher, onHocHo Tpeher u

nmeTor JaHa.

Ranks
Mean Rank
agregacija64nula 3,00
agregacija64treci 2,00
ﬁregacija64peti 1,00
Report
Median
agregacija64nul | agregacija64trec | agregacija64peti
a i
1133,50 985,00 741,00

[Topenehu menujane u paHrose, BpeAHOCTH €y HajBUILE TOKOM MPBOI JaHA, a 3aTUM OIaajy

CB€ JI0 METOT JIaHa, KaJia MoKa3yjy HaJHIKE BPETHOCTH.
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Konnenrpanuja 9.6

Test Statistics®

N 80
Chi-Square 160,000
df 2
Asymp. Sig. ,000

a. Friedman Test

Tymauemwem Friedmanovog tecra u Bpeanoctu Sig=0.000 (p<0.05), 3akbydyjemMo a MOCTOjU

CTATHCTHYKH 3HAa4YajHA pa3iuKka y arperaiju TPoMOONMTa NPH KOHUEHTPALM)jH

KoJiareHa o1 9.6 Tokom Tpu TpeHyTka BpemeHa. Ciaenehm kopak cy HAaKHAJHH TECTOBH

nopehema BpeMeHCKHX Tayaka oj HHTepeca kopumhewmem Wilcoxonovog tecra panra y3

Kopekumjy ajaga HuBoa koju usnocu 0,025.

IIpBu u Tpehu nan

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Related-
The median of differences bebweefiamples Feject the
1 agregacija®Snula and Wil G oxon 000 - null
agregacijadttreci equalz 0. Signed Rank hypothesis.
Tast

Aeymptotic significances are displayed. The significance level is 05,

Tpehu u neru 1an

Hypothesis Test Summany

Mull Hypothesis Test Sig. Decision
Related-
The median of differences bebweefiamples Feject the
1 agregacija@Streci and Wil G oxon 000 - null
agregacijadtipeti equal=0. Signed Rank hypothesis.
Teast

Asymptotic significances are displayed. The significance level iz 05,

VY o6a ciydaja je BpeaHocT sig<(0.025, ma 3akJbydyjeMo Ja MOCTOjH CTATUCTHYKH 3HAYajHA

pasjiMKa y BpeJIHOCTHMa arperanuje TpomOouurta mpsor u tpeher, ognocHo tpeher m

neTor JaHa.
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Ranks

Median

Mean Rank
agregacija96nula 3,00
agregacija96treci 2,00
agregacija96épeti 1,00
Report

agregacija9énul

a

agregacija96trec

agregacija96peti

1215,00

1119,00

986,00

[Topenehu menujaHe v paHroBe, BpeAHOCTH €y HajBUIEe TOKOM MPBOI JaHAa, a 3aTUM OIajajy

CBE JI0 MeTOT JIaHa, KaJa MoKa3yjy HajHU)Ke BPETHOCTH.

Iopehewe KoOHIEHTPaNKja 110 JAHMMA

IIpBu nan

Ranks
Mean Rank
agregacija32nula 1,01
agregacija64nula 2,01
agregacija96nula 2,98

Test Statistics®

N 80
Chi-Square 154,075
df 2
Asymp. Sig. ,000

a. Friedman Test
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Tymauewem Friedmanovog tecra u Bpeanoctu Sig=0.000 (p<0.05), 3axspydyjemMo 1a MOCTOjH
CTATHCTUYKH 3HAYajHA Ppas3jidKa y arperamuju TPOMOOLMTA MPH KOHUEHTPALUju
KkoJjiarena ox 3.2, 6,4 u 9.4 Toxom mpBor gaHa. Cnenehu kopak cy HaKHagHU TECTOBH
nopehema BpeMEHCKMX Tayaka o] MHTepeca Kopumthemem Wilcoxonovog Tecta paHra y3

Kopekuujy anda HuBoa koju uznocu 0,017.

IHopeheme koHuenTpanmje 3.2 u 6.4

Hypothesis Test Summany
MNull Hypothesis Test Sig. Decision
Related-
The median of differances bebuweefamples Reject the
1 agregacija®znula and il coxon 000 null
agregacijaddnula equals 0. Signed Rank hyp othesis.
Tast

Aeymptotic significances are displayed. The significance level iz 05,

Ilopeheme konuenTpaumje 6.4 u 9.6

Hypothesis Test Summany
HNull Hypothesi= Test Sig. Decizian
R elated-
The median of differences betweefamples Reject the
1 agregacijabdnula and il oc<on 000 | null
agregacijadtnula equals 0. Signed Rank hryp othesis.
Test

Aszymptotic significances are displayed. The significance lewvel is 05,

IMopeheme konnenTpanuje 3.2 u 9.6

Hypothesis Test Summany
Null Hypothesis Test Sig. Decision
Related-
The median of differences betweefamples Feject the
1 agregacija?Znula and Wil oxan 000 - null
agregacijadfinula equals 0. Signed Rank hypothesis.
Teast

Asymptotic significances are displayed. The significance level iz 05,
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VY cBuM ciyuajeBuma je BpeaHocT sig<(0.017, ma 3ak/by4yyjeMO 12 NMOCTOjH CTATHCTHYKH

3HAYajHa pa3juKa y pe3yiaTaTHMa arperamuje TpPoMOOHHMTAa NPBOI JaHA YHYTap

KOHLIEHTpauuja.

Median

Report
agregacija32nul | agregacija64nul | agregacija96nul
a a a
Mean 1057,29 1111,18 1181,65
N 80 80 80
Std. Deviation 98,069 111,034 119,529
Report

agregacija32nul

a

agregacijaé4nul

a

agregacija9é6nul

a

1056,00

1133,50

1215,00

[Topenehu menujane M paHroBe, BPEAHOCTH €y HajBHINE NMPUKOHIUEHTPALUjH KOJIAreHa Of

9.6 , a 3aTuM omnajajy mpu KOHIEHTpanuju ox 6.4 u 3.2.

Tpehn nan

Test Statistics®

N 80
Chi-Square 156,100
df 2
Asymp. Sig. ,000

a. Friedman Test

Tymauewem Friedmanovog recra u Bpeanoctu Sig=0.000 (p<0.05), 3akpyuyjemo n1a mocroju
CTATHCTUYKH 3HAYajHA Ppas3jidKa y arperamuju TPOMOOLMTA MPH KOHUEHTPaLUju
koJjarena oxa 3.2, 6,4u 9.4 Ttoxkom Tpeher mana. Cnenehm kopak Cy HaKHAJHH TECTOBH
nopehera BpeMeHCKUX Tadaka oJf WHTepeca kopuinhewem Wilcoxonovog tecra panra y3

Kopekuujy anda HuBoa koju nuznocu 0,017.
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IMopehemwe konnenTpanuje 3.2 u 6.4

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Relatad-
The median of differences bebweehamples Feject the
1 agregacijadztreci and Wil oxan 000 - null
agregacijabdtreci equals 0. Signed Rank hypothesis.
Test

Asymptotic significances are displayed. The significance level is 05,

IMopehemexouentpauuja 3.2 u 9.6

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Related-
The median of differences bebweefiamples Feject the
1 agregacijadztreci and Wil G oxon 000 - null
agregacijadttreci equalz 0. Signed Rank hypothesis.
Teast

Asymptotic significances are displayed. The significance level iz 05,

IMopehemexonenTpanuja 9.6 u 6.4

Hypothesis Test Summany
Null Hypothesis Test Sig. Decision
Related-
The median of differences betweefamples Feject the
1 agregacijad&treci and Wil oxan 000 - null
agregacijafdtreci equals 0. Signed Rank hypothesis.
Teast

Asymptotic significances are displayed. The significance level iz 05,

VY cBuM cnyuajeBuMa je BpenHocT sig<0.017, ma 3ak/bydyjeMoO Aa NOCTOjH CTATHCTHYKH

3HA4YajHA pa3jMKa y pe3yJTaTuMa arperamdje TpoMOomura Ttpeher aaHa yHyTap

KOHIIEHTpAaNuja.
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Ranks

Mean Rank
agregacija32treci 1,00
agregacija64treci 2,03
agregacija96treci 2,98
Report

agregacija32tre

Cl

agregacija64tre

Cl

agregacija96tre

Cl

Mean

Median

590,14

591,50

966,90
985,00

1094,49
1119,00

[Topenehun Menujane u paHTOBE, BPEIHOCTH arperanmje cy HajBuIle NMPH KOHIEHTPAUMju

Kojareda ox 9.6, a3arum omanajy npu KOHIEHTpanuju og 6.4 u 3.2.

Iletn nan

Test Statistics®

N 80
Chi-Square 160,000
df 2
Asymp. Sig. ,000

a. Friedman Test

Tymauewem Friedmanovog tecta u Bpeanoctu Sig=0.000 (p<0.05), 3ak/byuyjemo 1a mocroju

CTATUCTHYKM 3HAYajHa Ppas3jiika y arperauvju TPoMOOUMTA TNPU KOHUEHTPALMjHU

konarena ox 3.2, 6,4 u 9.4 toxkom meror gana. Crenehm KOpak Cy HaKHaJHU TECTOBU

nopehema BpeMeHCKMX Tadaka o] MHTepeca kopumihemem Wilcoxonovog Tecta paHra ys3

Kopekiujy anda HuBoa koju uznocu 0,017.
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IMopeheme konnenTpanuje 3.2 u 6.4

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Related-
The median of differences bebweefiamples Feject the
1 agregacija3zpeti and Wil G oxon 000 - null
agregacijatdpeti equalz 0. Signed Rank hypothesis.
Tast

Aeymptotic significances are displayed. The significance level is 05,

IMopeheme konuenTpanuje 3.2 u 9.6

Hypothesis Test Summany
Mull Hypothesis Test Sig. Decision
Relatad-
The median of differences bebweehamples Feject the
1 agregacija3zpeti and Wil oxan 000 - null
agregacijadtpeti equalz 0. Signed Rank hypothesis.
Test

Asymptotic significances are displayed. The significance level is 05,

ITopeheme konuenTpaumje 6.4 u 9.6

Hypothesis Test Summany
MNull Hypothesis Test Sig. Decision
Related-
The median of differances bebuweehamples Reject the
1 agregacijaddpeti and il coxon 000 null
agregacijadpeti equals 0. Signed Rank hyp othesis.
Tast

Aeymptotic significances are displayed. The significance level iz 05,

VY cBuM cnyuajeBuMa je BpenHocT sig<0.017, ma 3ak/bydyjeMo Aa NOCTOjH CTATHCTHYKH

3HAYajHa pa3imKa Yy pe3yJTaTuMa arperanmje TpPoOMOOUMTAa MeTOr /JaHAa YHYTap

KOHUEHTpAanuja.
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Report

agregacija32pet

agregacija64pet

agregacija96pet

Mean 252,46 734,17 956,15
Median 250,00 741,00 986,00
Ranks
Mean Rank
agregacija32peti 1,00
agregacija64peti 2,00
agregacija96épeti 3,00

[Topenehu meaunjane u paHroBe, BPeIHOCTH arperanuje TOKOM MeTOr JaHAa Cy HajBUIIE NMPHU

KOHIIEHTPAaUMju KojereHa oa 9.6, a 3aTum omnajajy npu KOHIEHTpauuju ox 6.4 u 3.2.
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V TUCKYCHJA:

Tpancdysuja xonnenrpara tpomborura (KT) je onx eceHuMjagHe BaKHOCTH Y
MIPEBCHIM]H U JICUCHY KPBapema KOje je Y3POKOBAHO CMAmEHOM IMPOIYKIIUjOM TPOMOOIIHTA,
BUX0BOM nopemehenom (yHkijom miu nmosehanom norpommom. Hajuenrhe ce npumemyjy y
JeYeHhy pPa3TUYUTHX XEMAaTOJOMIKMX OOJIeCTH, KON TalldjeHaTa KOju Ccy Yy Nporpamy
TpaHCIUIAaHTAIlMje MAaTUYHHUX hellhja XeMmaTornoe3e WM TPAHCIUIAHTAIMje COJHMIHUX OpraHa, y
Jeuemhy KapJUOXMPYPIIKUX MallijeHaTa U racTpOMHTECTHHAHUX KpBapema. Takolhe, moBehana
NpUMEHAa arpecCMBHUX MEIMIMHCKUX MPOIEAypa W XEMHUOTEPAINHjCKUX IPOTOKOIA 3HAYajHO
noBehaBa Opoj mpumemenux Tpancdysuja KT (1,5). Ilomammm moxkasyjy na Hajehu Opoj
TpaHc(y3Hja ce TOIUIIHE TPUMEHH Y JICUCHhY XEMAaTOJIONIKUX MallijeHaTa, a 3aTUM TallyjeHaTa
y jeIMHUIIAMAa WHTCH3MBHE HEre, Ha OIIITO] M KapAHOXUPYPTHjU, OHKOJOTHJU H
rarpoenteposoruju (78). Umajyhu y Bumy na je ocHoBHU ik Tpancdysuje KT na ce ynece
JIOBOJbAaH OpoOj TpoMOOmWTa y ITUPKYJIAlM]y MpUMaolia y IKUJby moBehama mUXOBOT Opoja H
YCIIOCTaBJbakha HOPMAJTHE XEMOCTa3e, Jla Ce MOCTUTHE MPEBEHIINja WK CIIpeYaBame KpBapema,
a Ja ce, ca Jpyre CTpaHe, PHU3UK OJ HEXEJbeHHX TpaHc(y3WjCKuX peakuuja, WHEeKIuja u
ATOMMYHH3aIlMja CBEAC Ha HajMamy MoOryhy Mepy, jacHO je J1a HCIMTHUBAKE KBAIHTETA
npunpemsbeHnx KT jecte mpemycnoB edekTUBHOT TpaHC(Y3HJCKOT JieUeHma MalujeHara Koju
npuMajy Tpancys3ujy oBOr KpBHOT npoaykTa. Jlakie, ykoimko umamo KT kao mpoayKT Koju 1mo
CBOJUM KapaKTEpPHCTUKA 33/10BOJbAaBA 33JaT€ KPUTEPUjyMe KBAJIMTETa, MOXKEMO OYEKHBATU
MOBOJbAH WMCXOJ TpaHC(y3Wje KpO3 3ayCTaBJbalkbe KpBapeHa M TMOpPAcT KOpPHTOBaHOT Opoja
tpomborura (CCI- Corrected Count Increment), mox y cinydajesuma ga KT mo cBojum
KapaKTepUCTUMa HE 3aJI0BOJbaBa KPHUTEPHjyME KBAJIUTETa OUEKyje ce cyOomTumanHu edekar
TpaHcgysuje, WTo cTBapa noTpedy 3a TpancgysujoM Beher 6poj KOHIEHTpaTa y3 BapujaOUIHU
TEpAaIHjCKU OJrOBOP HAKOH CBake TpaHCc(y3uje.

On nouetka npumene Tpancdysuje KT, koja matupa of mectaeceTux roanHa MpoILIoT
Beka, punpema u ckinaauimree KT cy nperprienu OpojHe W3MEHE OPUTHHATHE METO/IE, 4 y CBE
y IIHJbY TI00OJBIIaka KBATUTETa (PMHATHOT MPOIyKTa U noBehama egukacHOCTH U 6e30eTHOCTH
tpancdysuje. C npyre crpane, kBaaurer KT He camo na mMopa aa Oyae y carjlacHOCTU ca
KpUTEpHjyMUMa KBaJIUTETa, Beh Mopa Ja MOCTOju CIOCOOHOCT TpaHCHYHAOBAHUX TPOMOOIIUTA
na 0be36ezie in ViVO xeMocTaTcky moapiiky. bpojHa ucTpaxuBama Cy MOTBpAiIa aa camo 66%
TpaHC(YHIOBAHUX TPOMOOIIMTA IIUPKYJIUIIE CII000AHO, Kao U Jja OpojHH (pakTopu MOTy OUTH Of
yTHIaja Ha WHHUXOBY (QYHKIHjy, Kao INTO Ccy HWHQPEKIWja, NpUMEHa aHTHOMOTHKA W

aHTUUH(IAMaTOPHKX JIEKOBA, Ka0 U MPETXO/HA cenaparuja u ge3uje ckuaaumrema KT. [Ipema
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Gulliksson H u ayropuma Tpu cy Tauke y mporecy npuipeme u ckiaauimrema KT kibydne 3a
OJlp)KaBamke HUXOBOT KBaiWTeTa. [IpBO, BaXKHO j€ CHIPEUYNUTH WIH CMAambHUTH aKTHUBAIUjy
TpOMOOIIMTa HAJIIPe TOKOM y3MMarma KPBH, a 3aTUM Y TPOIECY MPHUIIPEME U Ha Kpajy, TOKOM
cxkmagumremha KT. [lpyro, HUBO TITUKOJIMTHYKE aKTHBHOCTH, aHaepOOHE MOTPOIIHE TIIyKO3e H
npojayKalyje jJakrara Tpeba ofpxaBaTh Ha HajHIKeM HuUBOY. Tpehe, BaxHO je ma onpehena
KOJIMYMHA TIYKO3e MOpa OWTH MPHUCYTHA y KOHIICHTPATy TOKOM LEJOT MEeproJia CKIAINIITCHA
(79).

bpojue cryamje cy mokasame ma moctoje 3Hayajue npomeHe y KT Tokom mepmona
CKJIaIUIITEHa, Kako y Opojy U (pyHKIMjH TpoMOOoLUTa, TaKO U OMOXEMHU)jCKE MPOMEHE Koje
JIOBOJIE 70 TIOCIEAUYHUX TIpOMEeHa wWHTparemyirapHor wmetabommsma (80-82). Tokom
ckiagumTema 6poj Tpombonuta y KT ce mocTeneHo cMamyje y OJHOCY Ha BUXOB OpOj 0Max
HakoH mpunpeme. [locToje mpoMeHne y Mop¢oIIOmKo] AUCTPUOYIIHjU U MOP(DOIOIIKOM CKOPY
TpoMOOIMTa, MPH YeMy ce cMmamyje Opoj AMCKOMIHUX U cepuuHuX TpomOouuTa, 0K CY
JIEHAPUTUYHE ¥ OajoHM3upaHe henuje koje uMajy (YHKIMOHAIHO Mamy BPEIHOCT, CBE
Opojuuje. OBO UCIIUTHBAKE j€ TIOKA3aJI0 HAJIPE JIa TTOCTOJH pasiiiKa Y KBAIMTETY WHHUIIA]ATHO
npunpemsbeHor npoaykra KT y 3aBucHocTH o7 mona u cTapocTH JaBaona KpBu. Hamme, 6poj
tpombommta y KT koju cy mpumpemsbeHH Of JaBaolla MYIIKOT Toja OWO je CTaTHCTUYKU
3HavajHo Behu y ogaocy Ha KT npupemibeHe U3 jequHMIA 1IeTie KPBU KOje Cy JOHUpAse KEeHe
(p<0,05), a takohe moctoju W crnaba, aaM WIAK TMO3UTHBHA Kopenaiwmja usmely crapoctu
n00poBOJFHUX daBaoma M Opoja TpomOorutuMa y KT ommax HakoH mpumnpeme (MpBH JaH
CKIIQJMILITEHA) Y CMHCITY cMamema Opoja TpomOommta y KT koju cy mpumpemMibeHd u3
jenUHUIA IIe7ie KpBU cTapuje kuBoTHe no6m. [lopen Tora, mMocToju CTATUCTUYKU 3HAYAjHO
cMameme Opoja TpoMOoIITa y KOHIIEHTPATHMa TOKOM CKJIIQJIUIITEHha, M TO KaKO METOT y OJHOCY
Ha nipBu aaH (p<0,05), Tako u meror y onHocy Ha Tpehu nan cknaaumrema (p<0,05). [IpBor u
Tpeher naHa ckiaauIITeHa Ipocedan 6poj TpombOoluTa je 610 >60x10%J1, mok je meTor gaHa
CKJIaIuINTeha MpoceyaH Opoj TpomOomura OHMO Majlo HIKM O 3a7aTor KpUTEpUjyma
(59,642+2,478 x10%J1), mro Ha MPBH MOTJIE MOKa3yje 1a HeMa BEIHKHX OJCTYNAma H 1a Cy
KOHIICHTpaTH Mame-BHUIIE OYyBaHOT Opoja TpomoOonuta. [Ipocewan Opoj mama TpombOouUTa
METOT y OJJHOCY Ha MPBH JIaH CKIAAHIITEHa u3HOCcH 2,52+1,44 x10%/11, pU 4YeMy je HajMambH
man 0,7 x10%J1, a najsehnm m3mocu 8,19 x10%J1. MehyTim, ako ce mocMarpa yCariameHoCT
Opoja mpunpemsbenux KT mnpBor, Tpeher m meror ngaHa CKIAIUINTEHa ca 3aJlaTUM
KpUTEpPHjyMUMa KBaJIUTETa CUTYyalldja TI0CTaje JAJIEKO jacHH]ja M MOKa3yje CYIITUHCKHU MpobeM
Koju moctoju. Haume, mpBor nana ckinaaumtema 91,25% wucutuBanux KT ucnymaBa 3axTeBe

kBanuTeTa, Tpeher mana 83,75%, Mok meror maHa ckiaaumTema camo 66,25% KT cagpxku y
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cebu Bume ox 60 x10° TpomGoumTa. To 3HAYM 1a TETOr aHA, KOjH je M IOCIEAHH IaH
cknaaumremha KT, camo nBe tpehmue KT ucnymaBa 3axTeBe KBaJIMTETa MITO ce THYE Opoja
TpoMOOIIMTa, TIa MOXKEMO O4YeKkHBaTH na he camo y aBe tpehune tpancdysuja KT ona moctuhm
TepanujcKy euKkacHoCT, JOK npuiukoM TpaHcdysuja Bumre ox 30% KT He MoxeMo oueknBaTh
nopact 6poja Tpombouuta (CCI nocne npBor cata 7 X 10° pl Mo jeaMHUIN KOHIIEHTPOBAHUX
TpomGormTa, ogHocHo 4,5 X 10° pl mocne 24 cara ox Tpancdysuje (54)), HUTH 3aycTaBibarbe
KpBapema WIN JApyre NMpOMEHE Yy KIMHWYKOj CIWIHM. 3Ha Ce Ja KOJ OJpaciior NalujeHTra
npocedHe tenecHe mace of 70 Kr TpaHcdy3uja Tepanujcke 03¢ TPOMOOINTA MOAMKE TPOCEIHO
6poj tpombommta 3a 20—40 x 10° ml (83,84), wro y cuyuajy tpancdysmje KT xoju ce
CKIaMIITe A0 TETOr JaHa HE MOXXEMO OueKuBaTd. M30cTaHak TepamujcKor OAroBOpa
TpaHcdysuje Ha Aasbe 3axTeBa HoBe TpaHcdysuje KT, ogHocHo Tpancdys3ujy cBe Beher Opoja
KT, mro ca jenHe ctpaHe uMma MITETHE MOCIIEIUIIE 32 caMor nanujeHTa, Behu 6poj Tpancdysuja
HOcH Beh pH3HK aloMMyHH3aIHje, TPAaHC(HY3UjCKUX peakiyja 1 MoceOHO MHPEKIH]ja, Kojuma Cy
KT moce6HO moutoxHu 300T crielu(PUIHUX yCJIOBa CKIIAIUINTEHA, JOK CE ca Opyre CTpaHe,
noBehaBajy TpomkoBu Jiedema 300r moBehanor Opoja Tpancdysuja, Beher Opoja OOTHHUUKHX
JlaHa, Kao M TPOIIKOBU INPHMEHE MEJMKaMeHaTa KOjU C€ KOpPHCTE Kao JIOMyHCKa Teparuja.
[Toceban mpobiteM peicTaBibajy U pacnonoxkuse 3amxe KT y coykO6ama tpaHcdysuje, Koje ¢y
YeCcTO HEIOBOJbHE Ja  3aJ0BOJbE peaJlHe TMoTpede  mamujeHara, peopraHu3aldja
TpaHcgysuonomke ciayxbe Cpbuje koja je cmpoBeneHa TokoM 2018. romuHe u koja
nojpasymeBa Aa npunpemy u ckiaagumremse KT mMory ma page camo MHcTUTYT 32 TpaHchys3ujy
kpBu CpOuje, kao u aBa 3aBoja (3aBoj 3a Tpancdysujy kpBu Humr u 3aBojn 3a Tpanchysujy
KpBHu BojBoaune), mTo Hajuemhe y mpakcu 3Ha4YW Aa Mayie ciyx0e TpaHchy3Hje KpBU HIUPOM
Cp6uje u GonHMYKEe OaHKE KPBU HE PACTOJaXy KOHIICHTpAaTHMa TPOMOOIIMTa Ha 3ajuxama u y
o0aBe3u cy, Aa nmo norpebu ux Tpedyjy ox MuHcrtutyTa M 3aBona, a OHU ca CBOje CTpaHE Ha
3ajMxama HeMmajy JOBOJbHE KOJMYMHE TPOMOOIMTAa Ja 3aJ0BOJbe IMOTpebe mamujeHaTta 3a
Jeueme MUpoM 3emMibe. Ha Taj HauWH ce cTBapa jelaH 3adapaHu KpyT, Yy KOME Cy Ha TyOUTKY
MIpe CBera IMaIyjeHTH, a 3aTUM U KJIMHUYKHU JIeKapu U CIyk0e TpaHcdysuje, Wik ako TeHepaTHO
NOCMaTpaMo YHTaB 3/IPABCTBEHM CHCTEM Yy 3eMJbM. 10 3HAUW Ja je O CYLITHHCKOT 3Hadaja
YTBPAMTH KOjU Cy (aKTOpH BaXXHM 3a CMameme Opoja TpPOMOOIMTa TOKOM IEpHOAa
CKJIaIUINTEHha W Jla JIU TocToje onapeheHe Kopenamuje W ca JIpyruM IapamMeTpuMa KOjH Cy
npaheHr TOKOM OBOT HCTpakuBama. Hamme, OUTHO je yTBPAWTH HE CaMO KBAaHTHUTATUBHO
cMameme Opoja TpomboruTa, Beh u mocrojame onpeheHnx OMoxeMujcKux MpoMeHa (Bapujaluje
WIN TIPOMEHE Yy MeTaboIM3My), ILITO CBE 3aj€IHO JOBOJM JI0 CMambeHe (PYHKIHUje TPOMOOIHUTa U

M30CTaHKa TePAIHjCKOT OJroBopa Tpancdysuje.
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Ito ce THUYe oCTalUX XEMaTOJOIIKUX MapameTapa KOjU Cy MHCIUTHBAaHHU, OpOj
eputpormta y KT je manexo nucnoj rpaHiIHAX BPETHOCTH TOKOM LIEJIOT MEPHUO0/Ia CKIAUIITEHA,
IITO TMOKa3yje Ja je caM IMOCTyNaK MeHTHu(yrupama U cernapalyje jeIUHMIIE 1IeJie KPBHU, Kao 1
m3nBajama KT nmobGap ®m He MA0BOAM A0 KOHTaMHUHAIMje KOHLEHTpaTa pe3HuIyaTHuM
eputpouuTuMa. AHanm3a canapxkaja seykouuta y KT mokasyje Opoj Koju je TOKOM Iiesior
cKIaMITeBha Mambi of1 3agatnx 0,05 X 10°, ca TenneHumjoM mopacta Gpoja JIEYKOIUTA TOKOM
CKJIAJIUIITEHha KOja UMa CTATUCTUYKY 3HAYajHOCT, aJId j€ CBE JIO IMETOT JaHa Taj Opoj malieKko
MamH 0] KputepHujyma koju cy oapehenu IIpenopykama Casera EBpone. OBaj pe3ynTar je jako
3HAYajaH U3 pasJiora IITOo Cy JIEYyKOLUUTH OATOBOPHHU 32 HACTaHAK OPOjHUX KAaKO aKyTHHUX, TAKO U
OJIJIOKEHUX TpaHC(PY3HjCKUX peakiuja, MNpe CBera, WMYHCKH IIOCPEIOBAHHMX pPEaKIHja,
TPaHCMHUCH]y BHpyca M OosecT kKaieMm mpoTuB gomahmua (graft-versus-host disease (GvHD)),
amd W IN Vitro mpoaykiMjy WH(IAMATOPHUX IUTOKWHA M Pa3Boj (eOpuiIHEe HEXEMOJIU3HE
Tpancoysujcke peakuuje (PHXTP) (85,86). [lomamu u3 nureparype MOKasyjy HHLIUIACHLU]Y
Oakrepujcke KoHTamuHamuje ox 1 y 2000 KT (86), omHOCHO MUHHMYM OakTepHjcke
KOHTaMHHAIIHM]€ TIOCIIe TIET JaHa CKJIQJAHMINTEHha O OKO 107/MH, IITO C€ MOBE3yje ca MoceOHUM
ycinoBuma ckiaaaumrema KT Ha amOujeHTanHo] Temmepatypu ox 18-22°I, koja moceOGHO
norojayje passojy Oakrtepuja (87,88). Ilopen tora, neykouutn y KT wmajy mretan yTuiaj Ha
MeIujyM 3a CKIAJHIITEHE, LITO pe3ylNTHpa y 3HadajHOM many PH, nosehamy moTpornme
rIyKo3e, MPOAYKLUWjU MIIeYHE KHcelanHe u ociobahamy LDH Tokom cknamumrema. Kao
pesyntar cera, y KT ca moBehanuMm caapikajeM JEyKOIHMTA YCIOBH CKJIQJUIITEHA IO HETOT
JlaHa Cy 3HA4YajHO U3MEH-CHH, ITO CE OJIpakaBa KPO3 BHCOKY €KCKpElHjy [-TpoMOOrIo0yrHa,
ryOuTak TpPOMOOIIMTHUX HYKJICOTH/Ia, CMameHy CIOCOOHOCT Be3MBama X-aJICHO3MHA |
nmpoMemeHy Mopdonorujy Tpomoonura (87,88).

pH je Baxan mapkep kBamurera KT in Vvitro 003upom a cMameme BPEIHOCTH OBOT
napameTpa ucrnoja 6,8 1oBoAM 10 MpoMeHe 00JIHMKa TPOMOOLUTa KOjHU MOCTajy CEpUYHH, AOK
npu maxy PH wucmox 6,2 oBe mpomeHe moctajy upepesuOminne (91,92). Pesynratu oBor
UCTINTHBAka Cy MOKA3aJll CTATUCTUYKH 3HA4YajHO CMamemhe pH TOKOM mepmoja CKIaJumTeha
(p<0,05), 1 TO KaKO METOT y OAHOCY Ha MPBU JaH, Tako M Tpeher y OTHOCY Ha NpPBH JaH
ckinanumrema. [Ipomene y pH cy BepoBaTtHO mocienuna Behe TracHe NPONMYCTJbEUBOCTU
mractnyHe kece 3a uyBame KT, mocedHo CO,, koje ce youaBajy Beh mocie npBux 24 cara oj
npunpeme. Hamme, mnpomMeHe y KOHIIGHTpalMjama TracoBa JOBOAE /A0 JucOanaHca y
KOHLIEHTpaLUju OMKapOoOHaTa y MeOujyMy 3a CKIQAMIITEHE, IITO PE3yJNTHpa Y CMambeHOM
ny(epckoM KamanuTeTy HesIor CUCTeMa ca MocIeAnYHUM cMambemeM PH. Tlo3naro je na Tokom

neproAa JAoja3u g0 noBehaHe akTHMBaNHMje TIMKOJIUTHUYKOr IyTa (OKCHIAIMja TIIYKO3e Y
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UHTpalleNyJapHe JJaKTaTe) y CKIaJIUIITEHUM TPOMOOIIMTHMA, a 1a HA OBAj TPEH/I HajBUILIE YTHYE
PH exTpanemymapHor Meaujyma, Ipu 4eMy cy npomeHe Behe ykomuko je pH ankamauju. Ako
MMaMo y BHJy HHMCKE cajpikaje Jeykonura u eputpouura y ucnurusanum KT, kao u oacycTBo
3HaYajHUX BapHjaldja y HUXOBOM Opojy, MPETIOCTaBba CE€ Ja Cy JAKTaTH MPHUCYTHU Y
KOHIIGHTPAaTUMa caMO U UCKJbYYUBO 01 moctojehux TpomOouuta. MehyTtum, u nopea youeHor
naga PH ToxoM mepuona CKIAIUINTEHa BPEAHOCTH OBOT IapamMeTpa Cy CBE BpeMe H3HA
rpaHWYHE BpeaHOCTH o1 6,4 Koja je 3a/mara Kao KPUTEPHjyM KOHTPOJIE KBAJIUTETa Off CTpaHe
Cagera EBpomne (7), mro 3Hauu na cy cBu ucnutuBanu KT ucrnyHMIM oBaj KpUTEpUjyM U Y
CarjacHOCTH Cy ca IpernopyKama.

Haxo racHe aHanmu3e HE CHanajy y rpyny o0aBe3HUX MCIHTHBAEKba KOHTPOJIE KBAJIHTETA
KT mnpemopyke yka3yjy ma OM HHMBO TacoBa Yy KOHIIEHTparmMma Tpebao 1a ocTaHe Ha
KOHCTAaHTHOM HMBOY TOKOM IIEJIOT TepHoJa CKIAAMIITEHa, UIealHO OM OWJIO Ha HUBOY Kao
npBor 1aHa. bpojHe cTynuje cy mokasane z1a ce TO y mpakcu unak He goraha u na Beh mocie 48
CaTH CKJIQJHIITeHa ce Mory younTtu npomene y PO, u pCO,, nmpu uemy ce mpomena PO, jaBiba
HemTo KacHuje Hero mnpomena pPCO,, mTo je BepoBaTHO Tocienuila meroBe Behe
KOHIIeHTpauyje y masmu. Hajeehu yTuiaj Ha cTeneH racHUX IpOMEHa MMajy BpCTa IUIaCTUYHE
Kece Koja ce kopuctu 3a ckiagumree KT, kao u ambujentanna remneparypa o 22°C Ha K0joj
ce KT cxnagumre. [lo3Harto je na TokoM ckiaaumrewna KT ekcTparnenyiapHe jie3uje J0BojAE 0
MHTpaIeNyJapHUX JIe3Hja, IITO MoApa3yMeBa MeTa0OIMYKe IPOMEHE, aKTHBALIK]y TPOMOOIUTA
U cMamewe mbuxoBe QyHkimje (80,93). PesynraTu oBOr MCIHUTHBAKA Cy TOKA3aJU Jia TIOCTOje
CTaTUTUCTUYKU 3Ha4yajHe nmpomeHe y PO, u pCO, TokoM menor mepuoja CKIAIUIITEHha, U TO
Kako Tpeher y oaHOCy Ha NpBU JaH, TaKO U IMETOr y OJHOCY Ha MpPBH JaH CKIAJUIITECHA
(p<0,05). [Tpomene pO, cy mamer creneHa y ogHocy Ha mpomene PCO;, u u3HOoCce 6,185 mm Hg
Tpeher y ogHocy Ha mpBU AaH, ogHocHO 7,165 mm Hg mertor y omHocy Ha Tpehu naH, mTo
oJroBapa mojanuMa Koju ¢y A0 cana npukazanu y jmreparypu (80,93). IIpomene pCO; cy
Beher ctenena u u3Hoce 6,92 mm Hg tpeher y oqnocy Ha mpBu naH, ogHocHo 18,485 mm Hg
HETOT y O/IHOCY Ha Tpehu JaH.

®okyc OBOT HCIUTHBaKa je¢ OMO Ha (PYHKIMOHATHOM TECTUpalky TpOMOOUIHUTa Y
cknagumTenuM KT. Komnaren je mo3Har kao Bpjo MOTEHTaH aroHUCT TPOMOOIHTa, jep je
NIOBE3aH Ca AaKTHBALMJOM BHIIE HHTpahelnjcKuX MeTaboJIMYKMX CHCTeMa ca pa3IMYUTUM
peuentopuma Ha MeMOpanu Tpombouura. Tako ce komareH Besyje 3a von Willebrand ¢axrop
(VWF), crBapajyhu aaxepeHTHHM MocT u3Mel)y KojareHa M TIMKonpoTenHa Tpombouuta Ib
penienitopa. Ocnobahame campikaja rpaHyjia HacTaje Kao IOCJIENWIa BE3WBamka aroHHUCTa

TpOMOOILIMTa 3a MOBPIIMHY PEIEeNTOopa, MITO JOBOIU A0 MOCIECIUYHE aKTHBAIMje M arperaiuje
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tpomboruta (94,95). Jlocanamime cTyauje Koje ¢y ce OaBuiie HCIIMTHBAmBEM Kopeaiuje usmel)y
OMOXEMHjCKUX MPOMEHA EKCTpaIeTyJIapHOT MEIMjyMa U arperanuje TpoMOOIHTa Cy MOTBPIMIIE
CTaTUCTUYKE 3HAYajHE MpoMeHe Yy (QYHKIHUJU TpoMOOIMTa KOje Cy TMOcieAuIia MpoMeHa
Meaujyma 3a cknagumtene (94,96). Y1BpheHo je na moctoju jaka kopenanuja usmehy pH u
arperanuje TpomboruTa, kao u PCO;, u arperanmje TpoMOOIUTA, Maja je OBa Be3a JAUPEKTHO
3aBrcHA HemTo KacHmje. C apyre crpane, kopenamnuja usmelhy pO, u arperanuje TpoMOouTa je
cnaba u WHBEp3HO 3aBHUCHA. OBakBa HCNHUTHBAmka Cy MOTBpAWIA MocTojehy Besy wu3mely
cMamema (QyHKIHMOHaTHOCTH TpoMbOommra y KT u mpomeHa koje ce youaBajy Yy
excTpanenyiapaoM meaujymy (81,82). [Ipomene ¢pynkuuje Tpombonura ce youasajy Beh mocne
24 cata CKJIQNMINTEHA, JOK C€ YKyMaH Opoj TPOMOOIHTa MPHCYTHUX Y KOHIEHTpaTUMa
3Ha4YajHO MEma TeK mocie 48 catu ckiuaaumrTema. OBa YMmbEHUIIA O0jallmkaBa Ja je yJora
ouoxemujckux mapamerapa y menujymy (PH m pCO;) ox mpecynHOr yTHIla] Ha CMambEHE
¢yukuuje tpombommra. Moryhe objammerme Hama3u ce y MpoMeHaMa y cacTaBy MeMOpaHe
TpoMmOommTa, OpyruM (akropuma KOjU Cy YKJBYYEHH y arperamnujy TpomOorura (rojadaH
aHaepoOHM MeTaboJiM3aM, KOjH je TOCJEAMIa BUCOKOT cCajpikaja JaKTara), Kao W IpoMeHama
KOje Cy H3a3BaHe IpOMEHaMa HHTpauenyiapHor pH. YV HameMm wucnuTHBamy, pe3yiTaTd
arperanyje TpoMOOIMTa TOKa3yjy Ja Iocie 5 JaHa CKIAJUINTeHha Ce MOXKE OIPEIUTH
penpoayIMONIaH arperanujcki OATOBOpP, ANM IOCTOJH CTATHCTUYKH 3HAYAjHO CMAabEH-C
arperanmje TpomOormTa Tpeher u meTor naHa CKIAAWINTEHA y OJHOCY Ha MPBH JIaH, OHOCHO
MeTOT JlaHa CKJIAJMINTEHa y oaHocy Ha Tpehu gan. McTo Tako, MOCTOjU CTAaTUCTHYKHU 3HA4ajaH
nag y ryoutky aktuBHocTH u3Mely KT koju cy aktuBHpanHu gojJaBameM KojareHa y Behoj
KOHIIeHTpanuju (6,4 u 9,6 ur konaren/mJI) y oHOCY Ha KoJlareH y Mam0j KOHIeHTpaluju (3,2
ur komarew/mJI), m TO y CBakOM TpPEHYTKYy HCHOHTHBama (mpBor, Tpeher W meror naHa
cKIaauiTemka). Moryhe objainrmemne 32 0BaKBy BPCTY IIpOMEHa TPOMOOIUTHE (PYHKIIH]e MOTY
outu ynpaBo npomeHe pH, moBehame KOHIIEHTpalHWje JaKTata Kao M Bapujalyje y cacTaBy
MemOpane TpomMOonHTa.

Nmajyhu y Bumy cBe mpomene kBanuteta KT koje cy /lOka3aHe y OBOM HCIUTHBABY
TOKOM EbHUXOBOT CKJIQIMIITEHA, JACHO je Ja je 01l U3y3eTHE BAXHOCTU MICHTU(UKOBATH CBE OHE
(dakTope KOju MOTY CMamHTH CTENEH THX MpoMeHa M mobospimaté kBaauteT KT, mocebHo of
tpeher mo meror maHa ckmagumTema kana ce KT Haj3sHauajHMje Memajy IO CBOM KBAJUTETY.
bpojna nocagamma ucTpakuBama Koja cy ce 0aBmiia OBOM TEMOM 3aKJbyuuyia Cy Jia C€ BEIHKHU
Opoj daxkTopa MOKe U3ABOJUTH Kao TMOTCHIMjaJIHE JETEPMHHAHTE OHOXEMHJCKUX U
(GYHKIIMOHATHUX TpOMEeHa TpoMmoOormTa y KoHleHTpatuMa (95-97). Haj3nauajuje o mux cy

TEeMIIEpaTypa, 3alpeMUHa, aruTalija TOKOM CKIaIUIITEeHa, Ka0 U BPCTa IUTACTHYHE Kece Koja ce
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kopuctu 3a uyBawe KT no mer nmana. Kako cy cBu wucnutuBanu napamerpu KT y oBom
UCTPaXMBaky TNPBOT JaHAa CKIAAWINTEHa OWIM TMOTIYHO y carmacHocTd ca [Ipemopykama
Casera EBpomne (7) u mokasuBanu Bucok kBanuTeT KT jacHo je 3akibyuntn aa (akTopu KOju
MOTy OWUTH O] YyTHUIlaja IPUIMKOM y3uMama jeAMHUIIE 1eJie KPBU, TPAHCIIOPTa, MpOoLeCupama U
npunpemMe KT HHCy 3HauajHO yTHLANM HA KBAJIUTET NPHUIPEMIBEHOT KOHIIGHTpaTa WU CY
UCTIOMITOBAHW Yy MAaKCHUMAallHO] MEpH, T€ Kao TaKBM HHUCY MOTJHM YTHIATH HAa CMambeme
kBanuTeTa. OHO IITO CE IMOKa3ajao O] 3HauajHe BaAXKHOCTH Ha Opoj Tpombonurta y puHAIHOM
MPOAYKTY jecy TMOJ U CTapoCT JOOPOBOJHHMX JaBaolla KpBU, anu je Opoj Tpomboruta y KT
IPBOT JlaHa CKJIaUIITEHha CBAKaKo OMO M3HA[ MPOMMCAHUX TPAHUYHUX BpeaHocTu. O03upoM 1a
Tpeher, a HapoOYUTO TETOT JaHa CKIATUINTEHA TOCTOjeé CTATHCTUYKHM 3HAYajHE MPOMEHE Ha
HUBOY CBUX ucnutuBaHuX napamerapa y KT 3akipyuyjeMo na je riaaBHM IpoOJjeM Ha HUBOY
CKJIaJIuIITeha TpoMOouTa. AKO UMaMo y BUIy Aa cMo KT TokoM McnuTHBama CKIaJUIITHIN
Ha MPOINUCaHU HAYMH, KOjJU IMOJpa3yMeBa JInHeapHU arutarop (=70 HuKIyca/MUH) Ha KOME Cy
KT Ounu mocTaBibeHM MOjeAMHAYHO (HUKAKO jedaH Ha APYyTH WIM jelaH y3 JpYyru), Ha
Temnepatypu ox 22+2°11, 3akJbydyjeMo J1a Cy ABa OCHOBHa (pakTopa Koja cy Ouiia oJ] mpecyaHOr
yTHIIaja Ha KBAIKUTE MPOJYKTa 110 etor aaHa. To cy Bpcra kece 3a ckinanumremne KT u nina3ma,
Kao MeIWjyM 3a CKIQJUIITEHE TPOMOOIHTa y KOHIIEHTpaTtuMma. JlokazaHe TacHe NpOMEHe
JoBOjIe N0 omTehema TpomOonuTa, Memajyhu mBUXOB MeTabonm3aM, IITO Ha CEKyHIApHOM
HUBOY HM3a3MBa aKTHUBAlLMjy TPOMOOLUTA U CMamEHE HHUXOBOT (PYHKLIMOHATHOT KalaluTeTa
(95). OwuwurnenHo je na mocroju mpoOiieM Ha HUBOY Keca 3a ckiamuiireme KT, omHOCHO na
BpCTa IUIACTHKE O] KOje Cy Kece HalpaBJbeHEe HE OJIr0Bapa KapakTepUCTHKaMa Koje Cy MoTpedHe
3a OUyBame KBAJIWTETa MpoAykTa. M3 Tor pasnora, OMTHO je 1a m3abepaTd HEKY APYTY BPCTY
MJIACTHYHHUX Keca 3a cknaaumree KT, koje Mory nma o6e30eae cTabmiHy OKOJIMHY, a mTo he
pe3yaToBaTH y 0osbeM HpoayKTy U omoryhutu neroaHeBHo ckiaaumrewe KT ca odyBanum
KBaJIUTETOM.

Ca npyre crtpaHe, IO3HATO je Ja C€ TPOMOOIMTH CHAOJCBajy CHEPIHjOM KpO3
OKCHJIAIN]y TIyKO3€ y MpOLECy MIMKOIU3€ U OKCUAALN]y MAaCHUX KHUCEIMHA AyTHX JIaHalla, IPU
yeMmy TokoM ckiaaumTea KT nmocroju nmosehame mMeTabonu3ma riIyko3e Kpo3 TNTUKOJUTHUKU
nyT, IPOAYyKIMja JakTaTa je Takohe mosehana, 1ok ce pH u nmpoaykuuja 6ukapboHara cMamyjy.
W3 Ttor pasmora BehmHa ayTopa mpemopydyje na ce 3a CKIaIuIITeHhe TpoMOoumuTa Yy
KOHIICHTpaTHMa yYMECTO ITuTa3Me KOPHUCTH aauTHBHA cosynrja 3a tpomoOorute (PAS), a cBe y
UJby MOOOJbIIAKa YCIOBa cKiaguiiTea. Hajsehu O6poj anuTUBHUX colylidja 3a TPOMOOIHUTE
CaJIp)KM aleTaT y CBOM cacTaBy Kao XpaHJbUBU MEIUjyM 3a TPOMOOLIUTE, KOjU jeé OCHOBHHU

CYTICTpAT 32 OJ[BHjarh¢ HOPMAJIHOT TPOMOOIIUTHOT MeTaboMM3Ma, CMamyje MPOAYKIHUjy JIaKTaTa,
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a moBehaBa mpoaykuujy OukapOonarta, Te crtabwmmsyje PH. Ilopen Tora, amerar uma u
ankmmsupajyhu edekar, ma ce caMuM THM MoHarra kao mydep. Y cacraB PAS-a Takohe ynasu u
docdar koju mMa ABOoCcTpyk:u edekar Ha Mertabonmszam TpomOomwmTta. [lopen Tora mTo ce
NoHaIma kao nygep, gocdar Takohe cTUMyHUILE U MPOLEC MIUKOINU3E, IITO MOXKE JOBECTH 10
3HavyajHor maza PH, amu u mpoaykuuje Behux wuBoa ATII-a koju omoryhaBajy Behy
BUjaOMITHOCT TpoMOonuTa. MarHe3ujym W KajdljyM y OKBHPY aJAMTUBHUX COJNYyIHja CMambyjy
CTETNEeH aKTHWBAIlMje W arperainyje TPoMOOIWTa, OJApXkKaBajy MOP(QOJIOMIKH CKOp H CMambyjy
npoxaykiuja akrara (98-100). ¥V cacras BehuHe conyiuja yiasu 1 HATPHjyM-XJIOPH U [IUTPAT
(MMHHMaTHA KOHIIGHTpalKja je 8 MMOJI/JI Kako OM ce crieumsia KoaryJaluja), a UCIIUTHBAba Cy
nokasasa W aa Jl-kapHUTHH WMa TOBOJBAH e(dekar Ha CKIATUINTEEHe TPOMOOIUTA,
MHXUOMpajyhu MeTaboan3amM TpOMOOIIMTA U Ao TO3Y .

bpojHa ucnutuBama cy mokasana fa TpoMOOIUTH pecycrieHnoBanu y PAS-y 3anpkaBajy
KBaJIUTET KOHIIEHTpaTa TPOMOOLINTA MPUIPEMILEHUX Ha CTAaHAAPIHU HAUYUH U Yy CarjacHOCTHU CY
ca I[Ipenopykama Casera EBpomne (7). Unak, motpebHa cy JoJaTHa UCIUTHBAama KOjUM OU ce
YTBpIMJIC pelieBaHTHE pa3iuke y in VIitro mapamerprMa nopehemeM pas3induTHX CONyLHja, a
caMO KJIMHUYKA HCIHUTUBama MOTY JaTd JepuHUTUBaH onaroBop o ksanutery KT
npunpeMibeHNX U ckiaamumTenux y PAS -y. UcnutuBama van der Meer -a u Zhang -a nokasyjy
na mocroju majg o6poja TpombonmTa y KT koju cy ckmamumrenn y PAS-y 0THOCHO Ja 1MOCTOju
MambH TpoMOOIMTHH onopaBak. O0janmene 3a To Halla3u ce y HMKOj BUCKo3HOCTH PAS-a koja
j€ cIuYHa BUCKO3HOCTH BOJIE, JOK COJMYyOMJIHM TPOTEMHHM IUIa3Me TMoBehaBajy BHCKO3HOCT Tia
camuM THM nynupamke KT y mmasmu nmosehaBa tpomborutau onopasak (101,102). Unak, 6poj
TpombouuTa y mynuparuM KT cxnagumrennm y PAS -y e nazga ucrox 250 x 10%/J1.

KT koju ce 4uyBajy y aiAUTUBHUM cojylrjama Tpehe renepanuje (caapke MarHe3ujyM H
KalnjyM) uMajy Huxu PH, mokasyjy Opku merabonm3aM TIyKO3€ W JlaKTaTa, BUIIH CTENEH
excripecuje CD62P, Behy koHueHTpanujy aHekcuH AS Besyjyher mporenHa H OuYyBaH
MOP(OJIOUIKH CKOP. YKOJHMKO Ce OHM JaJbe MOABPIHY MAaTOTCHO] PeAYKLUUJU UMajy HIKA HUBO
pPH, Bumm HWBO nakTaTta W BuIM creneH ekcrnpecuje CD62P, mro ykasyje Ha IomaTtHy
TpombonutHy aktuBaryjy (103,104). Mehytum, cBu KT mokasyjy Ha Kpajy mnepuoma
ckianuimrema PH n3Hag 6,6, MTO je BaXKHO 3a JOOpPO MPEXHBIbAaBaKE TPOMOOLMTA U OYYBaH
onopasak (PH<6,2 moBe3aH ca JOMKUM OJrOBOPOM Ha TpaHchy3Hjy).

Wnak, camo ymnopeana in vivo ananuza KT cknaauintennx y miasmu u 'y Hekom ox [TAC-
a HOBHjE TeHepaluje Moke moMohu aa ce noouje AeUHUTHBHHM OJrOBOP Ha MUTAE Ja JIU
HEINTO U3MeHeHU (cMameHn) Iin Vitro mapemerpu PAS -cknaaumtenux KT jecy ox KIMHHYKOT

3Havaja uiy He. Jlo Taja cBaka TpaHCQy3HIomKa ciyk0a Mopa MojelMHavyHO /12 OMJIy4H Ja JIU
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no3Hate npeaHoctu npumene [TAC-a naamamnyjy 01aro uamemene in vitro mapamerpe PAS-KT
U J1a OBy METOIy, Koja mpe cBera oMoryhaBa mpoayxeme poka ckmagumrema KT yBpetu y
pytuHcku paa. Ho, umajyhu y Bumy cBe mpemHoctd nmpumeHe PAS—-a (cMambeme WHIUICHIIE
aneprujckux u ¢GeOpuIHuX TpaHcPy3ujckux peakiuja, AbBO-MHKOMIDATHOMIHUX TpaHChy3Hja
TpoMOonuTa, MOTYhHOCT MpUMEHe HEKe OJ METOJa MAaTOTeHe WHAKTHBAalMje, NOCTylHa Beha
KOJMYMHA TUIa3Me 3a (ppakiuoHHCcame, Mpoaykewme poka ckiamumrtema KT mo 7 nana), a
3Hajyhu pe3ynrare ucnutruBama kBanutera KT n1o0HMjeHHX y OBOM HCTpakMBamy, MOTPEOHO je

yKkIbyuuTH PAS y pyTHHCKY TpaHC(]y3HOJIOLIKY Mpakcy npunpeme u ckiaaaumrema KT.
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VI 3AK/bYYAK:

Ha ocHOBy no0ujeHUX pe3yirara y OBOM HCIIMTHUBAKky W UCPIHE aHanm3e gomahe u

CTpaHe JuTeparype npousuiase cieachu 3aKpydim:

o KoHueHTpatu TpoMOOLMTAa MPUIPEMIBEHH W3 JEIUHHIA 1eJe KpPBU JOOPOBOJLHUX
naBajana usaBajamem u3 ,,buffy coat“-a 3aapkaBajy cBe kapakrepuctuke opapelhene
[Ipenmopykama 3a mpumnpemy, ynotpeOy u oOez0Oeheme KBanuTeTa KOMIIOHEHATa KPBU
CaBera EBpomne, Te ce Mory 0e30eQHO MPUMEHUTH y PYTHHCKO] TpaHC()Y3HOIIOIIKO]
MIPAKCH TOKOM IIeJIOT IEPUOa CKIIAIUILTEHA,

e [locToju CTaTHCTHYKM 3HA4YajaH TaJ XEMAaTOJOIIKHX MapaMmerapa (Opoj epuTpouuTa,
JeyKouTa u TpoMOoruTa) U maa pH, kao o0aBe3HUX MmapaMeTapa KOHTPOJIE KBAIHUTETA,
QT ce HHUXOBE BPEOHOCTH CBE 10 Kpaja CKIAQUINTEHa Hala3e H3HAJA 3aJaTux
kpurepujyma [Ipenopyka Casera EBpone,

e Tlocroju craructuuku 3HauajaH mang pO, u pCO,, mro je mocienuna moehane racHe
nepMeadbUITHOCTH TUIACTHYHUX Keca Y KOjuMa ce YyBajy KOHIEHTpaTu TpoMOoIuTa,

e OyHKIMja TPOMOOILUTa MEpeHa KpO3 HHXOBY arperauujy ce TOKOM CKJIaJWIITeHha
CMamyje, ¥ TO CTATHCTUYKY 3HAYajHU]je JoAaBameM Behe KOHIEHTpaIlMje arOHuCTa, ajau
ce CBe N0 MEeTOT JaHa youaBa odyBaHa (yHKIHja TpoMOOIMTa, KOja je€ TOBOJbHA JIa
JoBeie 0 MO3UTUBHOT MCcX0aa TpaHchysuje,

e V by nobosblliaba KBAIUTETa KOHIIEHTPATa TPOMOOIMTA HEOMIXOIHO je CKIaUIITUTH
(buHATHYA POAYKT MOJ MPONHCAHUM YCJIOBHMA, TPOMEHUTH BPCTYy IIJIACTUYHE Kece 3a
CKIIQINIITEHhE TPOMOOIIMTAa W YBECTH AJWTUBHU PACTBOP 3a UyBamke TPOMOOIUTA,

YMECTO IIa3Me Koja ce CTaHIapAHO KOPHUCTH.
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NzBon - U

[Tpunpema xouuentpata tpomoOormta (KT) u3 jenunuiie meine KpBU jeé METOAa YCIOBJbEHA
BEJIMKUM OpojeM ¢akTopa KOjU TMOjeIMHAYHO WM yAPYKEHO MOTYy MMaTy 3HavajaH yTHIA] Ha
KBAIMTET KOHA4YHOr Tpom3BoAa. KBamuTeT KOHIEHTpata Tpombonurta oapehen je
Kputepujymuma nedunucanum y Boauuy 3a npunpemy, kopuinheme u 06e30eheme kBanurera
EBporickor komureta 3a Tpancgysujy kpsu Casera EBporre.

[lwp uctpaxkupama je 6uo ucrnmratu kBanmuter KT noOujennx u3apajamem u3 “buffy coat”-a
(BC) u m3nBojutH pakrope Koju JONPUHOCE NOOOJbIIAkY KBaTUTETa U cTannapauzamuju KT.
Marepujan u Metona panga: McnuruBame je odyxsartwino ykymHo 80 KT wmsasojenux uz (BC)
npeMa CTaHAap/HO] Mpoleaypr TpunpemMe y 3aBony 3a Tpancdys3ujy kpsu y Humry. KBamurer
KT je ompehuBan Ha OCHOBY 3ampeMHHE MPOAYKTa U JabopaTopHujckux Tectupama npsor (KT1),
tpeher (KT3) u meror mana ckmagumrema (KTS): xemaTtonomkux aHanusa, TaCHUX aHaIU3a
(pO2, pCOy), pH, crepunHOCTH U arperaifyje TPOMOOLUTA M3a3BaHe AoaaBambeM 3,2; 6,4 u 9,6
ug xomareHa/ mL (MMIegaHTHA arperoMeTpuja).

Pesynratu: IlocToju cTatucTyku 3Ha4ajHO MambH O6poj TpombormTa, PO2, pPCO, u pH y KT3 u
KT5 (p<0,001). Ocum ucnymeHOCTH KpUTeprjyMa 3a Opoj TpOMOOIIHMTA, CBU OCTAIHM TapaMETPH
Cy y carjlacHOCTH ca mpernopykama Bommua. Arperammja TpoMOOLMTa 3a CBE KOHICHTpAIHje
KOJIareHa je ToKasaJia Iajl TOKOM CKJIAJHMIITEHa, Ca CTATHCTUYKH 3HAa4ajHOM pa3iukoM 3a KT3
u KT5 y ognocy Ha KT1 (p<0,01). ITocToju cTaTUCTHYKK 3HAYajHA pa3jivKa y Majay aKTHBHOCTH
y3opaka KT akTuBMpaHmxXx NPHUMEHOM BHCOKHX KOHIIEHTpaiuja konerena (6,4 m 9,6 png
kosareHa/ ML ) ¥ MambKX KOHIIEHTpalrja konareHa (3,2 ug xomaarena/ mL).

3axspydak: bpoj TpomOonuTa, mocMaTpaHu OMOXEMHU)CKU MapamMeTpu U (pyHKIMja TpoMOOIUTa
Ce CTAaTUCTHYKM 3HAYaJHO MEHajy TOKOM IepHoja CKIAJUIITeHha. Y IHJbY M0OOJbIIAKmA
kBanurera KT BaxHo je cknagumtutu KT y nponrcanum ycioBuma, IPOMEHUTH BPCTY Kece 3a
cxianumree KT 1 KOpUCTUTH aUTHBHU pacTBOP 3a YyBamke TPOMOOLIUTA YMECTO IIIa3Me.

Jatym npuxBarama Teme of ctpane HHB - JII1: 27.02.2019
Hatym onGpane - J10:

Unanosu komucyje - KO:
1. Hpod. np Bragumup JakosseBuh, penoBuu npodecop Paxkynrera MEIUIUHCKUX
Hayka YHuBep3uTera y Kparyjeily 3a yxy HayuHy obnact Qusuonozuja, npeiceTHUK
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Oopazay 1

H3JABA AYTOPA O OPUTHHA/THOCTH JIOKTOPCKE JTHCEPTALIHJE

Ja, He6ojmia Baruh ,A3]aBJbyjeM Jia TOKTOpCKa
JFcepTalyja 1Mo/ HaCIOBOM:

q)VHKHI/IOHaJIHO HCIIUTHUBAKHEC KOHIOCHTpPATa TDOM6OI_[I/ITa IIPpUNPEMIBCHUX U3
»buffy-coat“-a

koja je onpOpamwenHa Ha GDAKVYJITETY MEJUIIMHCKUX HAVKA .YHuBepsurera y
KparyjeBiy npenacraBiba opucuHaiHo aymopcko Oeno HACTANO0 Kao Pe3yiTaT CONCMBeHO2

UCMPAXCUBAYKO2S PAOA.

Osom H3zjasom maxohe nomephyjem:

® J1a caM jeOuHu aymop HaBeeHE TOKTOPCKE AUCEpTaLyje,
® Jay HaBeJEHOj JOKTOPCKO] IUCEPTALM]U HUCAM U3BPULUO/IA NoGpedy ayTOPCKOT HUTH
JpYyTOT TIpaBa MHTEJIEKTyalTHE CBOjUHE APYTHUX JINIIA,

® J1a yMHOXXCHH ITPUMEPaK JOKTOPCKE JUCEPTAIIH]E Y IITAMITaHO] ¥ €JIEKTPOHCKO] (opMHU
y 4djeM ce TpWIOTy Hajla3u oBa M3jaBa calip)ku JOKTOPCKY TUCEPTAINjy HCTOBETHY
0JI0pameHO]j TOKTOPCKO] AUCEPTALIH]H.

V Kparyjesuy ,.28.6.2019. roaune,

He6ojuma Banwuh
MOTITUC ayTopa
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Oopazay 2

HU3JABA AYTOPA O HCKOPUIITRABAB Y /[OKTOPCKE /IUCEPTALTHJE

Ja, HeGojura Baruh ,

‘/ 03BOJbaBaM

HEC 103BOJbaBaM

VYHuBep3uTeTckoj oubnnoreny y Kparyjeily 1a HaUMHH /1Ba TpajHa yMHOXEHA IpUMeEpKa y

€JIEKTPOHCKO] (hOpMU TOKTOPCKE JUCEpTalH]je MO HACTOBOM:

CDVHKHI/IOHaJ'IHO HCIIMTUBAKLC KOHIICHTPATA TDOM6OI_[I/ITa OPUIIPEMIHEHUX U3
»buffy-coat“-a

koja je onOpamena Ha _PAKVIITETY MEJIUITMHCKUX HAVKA

Yuusep3uteta y Kparyjesiy, u To y IIeMHH, Kao U Ja MO jeJlaH MPUMEPAK TaKO YMHOKEHE
JOKTOPCKE JUCEpTalldje YYHHH TPAjHO JOCTYMHHM JaBHOCTH TIYyT€M JUTHTATHOT
peno3utoprjyma YHuUBep3uTeTa y KparyjeBiy ¥ MEHTPAHOT PEIO3UTOPHjyMa HAJICKHOT
MUHHCTapCTBa, TAKO /1A MPHUIIAIHUIIM jJABHOCTH MOTY HAYMHHUTHU TPajHE YMHOKEHE MIPUMEpPKE

y €IeKTPOHCKO] (hOpMH HaBeACHE JOKTOPCKE TUCEpTaLU]je Iy TEM npey3umMarsa.

OBowm M3jaBom Takohe

/ 03BOJbaBaM

HE 7103BOJbaBaM’

1 Ykonuko aytop nzabepe 1a He J03BOJIM NIPHUNATHAIMMA JABHOCTH JId TAKO JIOCTYIIHY JOKTOPCKY IHCEPTAIH]y
KOPHCTE MOJ1 yCIoBUMa yTBpheHnM jearom ox Creative COMmONS JIHIICHITH, TO HE HCKIBYYY]je PaBo MPHIIaJHAKA
JAaBHOCTH J]a HaBeJIeHy JOKTOPCKY IUCePTaIjy KOpHUCTe y CKIIay ca opendama 3aKoHa O ayTOPCKOM M CPOJHUM
npaBUMa.
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MIPUITATHUIIIMA JaBHOCTH JIa TAKO JOCTYIIHY TOKTOPCKY AUCEPTAIH]y KOPUCTE MO/

ycrnoBuMa yrBphenum jearom ox cienchux Creative Commons nuneHmu:

1) AyropcTBo

2) AyTOpPCTBO - ICITUTH O] UCTUM yCIOBHMA

3) AyropcTBo - 6€3 npepaa

4) AyTOpCTBO - HEKOMEPIIH]jaTHO

5) AyTOpCTBO - HEKOMEPIIHjAITHO - ISTUTH 0] UCTUM YCIIOBUMA

6) AyTOPCTBO - HEKOMEPIHjATIHO - 6e3 Ipepasa’

V Kparyjesiy . 28.6.2019. ropume,

He6ojma Baruh

MOTITUC ayTopa

2 Monumo ayTope Koju cy u3abpaiu jia J03BOJIE NPHIAHUIMMA jABHOCTH JIa TAKO JIOCTYIHY TOKTOPCKY
JHCepTaLjy KOPUCTE MO ycinoBuMa yTBphenum jenrom ox Creative Commons nuLeHIH Ja 320KpyKe jeTHy
on mnoHyhemmx gymuenum. [lerassaH  caap)Kaj — HaBENGHUX  JIMICHIM  JOCTYNAH  je  Ha:
http://creativecommons.org.rs/
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Sazetak

Uvod: Priprema koncentrata trombocita (KT) iz jedinice cele krvi je metoda uslovljena
velikim brojem faktora koji pojedinacno ili udruzeno mogu imati znacajan uticaj na kvalitet
konaénog proizvoda. Kvalitet koncentrata trombocita odreDen je kriterijumima definisanim
u Vodidu za pripremu, koris¢enje i obezbeDenje kvaliteta Evropskog komiteta za
transfuziju krvi Saveta Evrope.

Cilj istrazivanja je bio ispitati kvalitet KT dobijenih izdvajanjem iz “buffy coat”-a (BC) i
izdvojiti faktore koji doprinose poboljSanju kvaliteta i standardizaciji KT.

Materijal i metoda rada: Ispitivanje je obuhvatilo ukupno 80 KT izdvojenih iz BC prema
standardnoj proceduri pripreme u Zavodu za transfuziju krvi u NiSu. Kvalitet KT je
odreDivan na osnovu zapremine produkta i laboratorijskih testiranja prvog (KT3), treéeg
(KT3) i petog dana skladistenja (KTs): hematoloskih analiza, gasnih analiza (pO,, pCO,),
pH, sterilnosti i agregacije trombocita izazvane dodavanjem 3,2; 6,4 and 9,6 pg
kolagena/mL (impedantna agregometrija).

Rezultati: Postoji statisticki znacajno manji broj trombocita, pO2, pCO, i pH u KT3 1 KTs
(p<0,001). Osim ispunjenosti Kriterijuma za broj trombocita, svi ostali parametri su u
saglasnosti sa preporukama VodiCa. Agregacija trombocita za sve koncentracije kolagena
je pokazala pad tokom skladiStenja, sa statistiCki znacajnom razlikom za KTz i KTs u
odnosu na KT; (p<0,01). Postoji statisticki znacajna razlika u padu aktivnosti uzoraka KT
aktiviranih primenom visokih koncentracija kolegena (6,4 i 9,6 pug kolagena/mL) i manjih
koncentracija kolagena (3,2 pug kolagena/mL).

Zakljucak: Broj trombocita, posmatrani biohemijski parametri i funkcija trombocita se
statisticki znac¢ajno menjaju tokom perioda skladistenja. U cilju poboljSanja kvaliteta KT
vazno je skladistiti KT u propisanim uslovima, promeniti vrstu kese za skladistenje KT i
koristiti aditivni rastvor za Cuvanje trombocita umesto plazme.

Kljuéne redi: trombociti, agregacija, kvalitet



Summary

Introduction: Preparation of platelet concentrate (PC) from a unit of whole blood is a
method dependent on a number of factors, which alone or together, can have a significant
impact on the quality of the final product.Quality of PCs is determined with criteria defined
in the Guide to the preparation, use and quality assurance of the Council of European
Committee for Blood Transfusion.

The study aimed to analyze the quality of PCs prepared from buffy coat (BC) and to
allocate the factors of improvement and standardization of the quality of PCs.

Materials and methods: The study included a total of 80 PCs prepared from BC according
to the standard procedure in Blood Transfusion Institute NiS.The quality of the PCs was
determined according to the volume of product and testings performedon the first (PC,),
the third (PC3) and the fifth day of storage (PCs).The following parameters were
determined:hematological analysis, gas analysis (pO,, pCO,), pH, sterility and platelet
aggregation triggered using 3,2; 6,4 and 9,6 pg collagen/mL (impedance aggregometry).
Results: There are significantly lower platelet count, pO2, pCOzand pH in PC3; and PCs
(p<0,001). Except for the fulfillment of the criteria for platelet count, all the other quality
parameters are in accordance with recommended criteria. Platelet aggregation for all the
concentrations of collagen has showed a decrease during the storage period, with
statistically significant differences for PC3; and PCs as compared to aggregation for PC;
(p<0,01).There is statisticaly significant decrease in activity loss between platelet
concentrates triggered with higher concentration of collagen (6,4 and 9,6 pg collagen/mL)
and with smaller concentration of collagen (3,2 pug collagen/mL).

Conclusion: Platelet count, evaluated biochemical parameters and the platelet function
changed statistically during the storage period. In order to improve the quality of PCs it is
important to store the products under proper conditions, change the type of plastic bag for
PC storage and use platelet additive solutions (PAS) instead of plasma.

Key words: platelets, aggregation, quality



Introduction

The transfusion of platelet concentrates (PC) is used in the prevention and treatment
of bleeding in patients with thrombocytopenia or thrombocytopatias. The most common
indications are in the treatment of hematological diseases, in transplantation of bone
marrow and other organs, in the treatment of cardiac surgerypatients and for the
gastrointestinal bleeding. Increasing the applications of aggressive medical treatments and
chemotherapy increases the rate of applied transfusions of random donor platelets (1,2).
Transfusion of PCs is intended to bring a sufficient number of platelets in the patient's
circulation in order to increase their number and allow normal hemostasis, achieve
prevention and treatment of bleeding, and on the other side to reduce side effects,
infections and alloimmunization to the lowest level.Contemporary data show that each year
are transfused about 1,5 million of PCs in the United States and about 2,9 million in Europe
(3).

PCs are the blood products obtained from whole blood units (preparedfrom platelet
rich plasma (PRP) or "buffy-coat" (BC - a layer of white blood cell and platelets occurred
after red blood cells sedimentation in unit of whole blood) or apheresis platelets, obtained
from a single procedure of thrombocytapheresis, using automated blood cell separator.
Preparation of PC from a unit of whole blood is a method dependent on a number of
factors, which alone or together, can have a significant impact on the quality of the final
product. Standardization of PCs is very difficult to execute.The most important factors
influencing the quality of PC arethe type and quality of blood bags, the characteristics of
centrifugation, separation method and storage conditions of the prepared PC (4,5). Today,
in all developed countries, including ours, most of PCs are prepared by removing the BC
layer and their quality is improving especially if blood is collected in "top & bottom"blood
bags (6). Platelets are stored in special plastic bags for storage that allow the transport of
oxygen, at a temperature of 22 + 2 ° C, with continuous agitation on a horizontal agitator
(approximately 70 cycles per minute) to prevent platelet aggregation and accelerate the
transfer of oxygen for up to 5 days. Application of additive solution for platelets (PAS)
extends the storage life of concentrate to 7 days, and generally speaking has numerous

advantages over the plasma which is normally used as a medium for storage of platelets,



both in terms of improving the quality of platelet concentrates and efficieny in patients
4,7).

The standard therapeutic dose of platelets for adults is prepared from 4-6 units of
blood (dose: 1 concentrate/10 kg BW), and some number of PCs can be merged into one
bag by pooling. Pooled platelet concentrate is now commonly prepared by pooling several
BC units of the same ABO blood group before centrifugation and dilution of prepared pool
can be performed with plasma or PAS.

Quality of PCs is determined with criteria defined in the Guide to the preparation,
use and quality assurance of the Council of European Committee for Blood Transfusion
(8). Mandatory requirements of quality control of PCs prepared from BC are volume of 50-
75 mLwhich contains at least60 x10°platelets, less then 0,05x 10°leukocytes, the number of
erythrocytes0,2 - 1 x 10° and pH greater than 6,4. In addition, it is recommended to testPC
for the presence of bacteria till the end of storage as well as to test platelet function in PCs,
which usually means the examination of platelet aggregation by adding the appropriate
agonist. This is essential to assess the in vitro function of platelets in respect to different
activation pathways (9-11).

The study aimed to analyze the quality of PCs prepared from BC by determination
of haematological parameters, gas analysis, biochemical in vitro parameters, platelet
aggregation and sterilityduring the whole storage period. On the basis of the results we
evaluated if random donor PCswere prepared in accordance with the criteria of the Guide
of Council of Europe, and whether we can allocate the factors of improvement and
standardization of the quality of PCs.

Materials and methods

The study included a total of 80 PCs prepared from BC according to the standard
procedure in Blood Transfusion Institute NiS. Whole blood from voluntary blood donors of
both sexes, non-reactive on the markers of transmissible diseases, with normal clinical and
laboratory parameters, who were not taking antiplatelet drugs for last 7 days, was collected
in a system of quadruple plastic bags containing 63 ml of CPD anticoagulant solution and

100 ml of additive solution SAGM for storage of red blood cells (JiaxingTiahne



Pharmaceutical, China). All units of blood in the assay were stored at room temperature
(20-24°C) and within a period of 6 hours of collection centrifuged for 15 minutes at 3200
rpm and a temperature of 22 ° C (centrifuge with a cooling for blood, Heraus, Cryofuga
8500). After that, automatic separation of whole blood units was done on the T-ACE I
(Terumo) device, and from each blood unit were prepared concentrate of erythrocytes, the
plasma unit and platelet-leukocyte layer - "buffy coat” (BC), which was left to stand at room
temperature for two hours.After this BCs were centrifuged for 8 minutes at 1100 rpm and a
temperature of 22°C, and PCswere transferred in bags that allow storage of platelets for five
days.PCswere left a short time on a flat surface (in order to disaggregate platelets), labeled
(ISBT 128) and stored horizontally on the agitator (Helmer PC4200i) until the expiration of
the storage.

The quality of the PCs was determined according to the volume of product and
testings performedon the first (PC1), the third (PC3) and the fifth day of storage (PC5).PCs
with a volume less than 20% of the standard volume of the product, chylous, hemolyzed or
in any way contaminated products were excluded from this investigation. In order to obtain
aliquots from samples of PCs, a sterile connection (TSCD Terumo)was used which ensured
the integrity of the environment. From each PC sample, the following parameters were
determined:

- hematological analysis - count of platelets, residual erythrocytes and leukocytes on
a Abbott Cell-Dyn Rubyanalyser (Abbott Laboratories),

- gas analysis - pO,, pCO;, on the AVL Compact 3 Blood Gas Analyzer (Roche
Diagnostics),

- pH- on the CyberScan pH510 device (Eutech Instruments),

- sterility — on the Bact / ALERT 3Ddevice (Biomerieux, France): the tested samples
were plated in one vial for the presence of aerobic (BPN) and one for anaerobic
bacteria (BPA). The bottles were incubated for 7 days at 37 ° C. The sensor system
detects a change in the color of the surface, sensitive to the change of carbon
dioxide concentration. If the bacteria grow, concentration of carbon dioxide is
increasing, which leads to a color change on the base of the bottle, and that the
system detects and signals audible and visual signal,

- platelet aggregation - impedance aggregometry method is used on Multiplate
(Multiplate Platelet Function Analyzer, Roche): the method measures platelet



aggregation that is ex vivo stimulated by application of various platelet agonist (eg.
adenosine diphosphate, arachidonic acid, collagen). Multiplate test cells have two
independent measuring units, each of them is composed of two copper, silver-
coated electrodes 3.2 mm high and 0.3 mmin diameter. The procedure involves
mixing of 150uL PC with 450 pl of buffer (0,81% NacCl, 0,0067 M PO4, pH 7,2) in
a particular test cell. After incubation at 37 © C for a period of three minutes 20 pl
of the selected agonist is added, and that is collagen in the concentration of 3,2; 6,4
and 9,6 pg/mL. A blood sample containing added agonist is automatically stirred
(800 U / min) using a magnetic stirrer coated with poly-tetra-fluoro-ethylene
(PTFE). Activated platelets adhere to the electrode and increase the electrical
impedance between them, which is registered within 6 minutes, and the increase in
impedance is converted into arbitrary units aggregation (aggregation arbitary units
(AU)). The most important parameters that are monitored are: area under the
aggregation curve (AUC), which is directly dependent on the height of the curve,
and shows the overall activity of platelets, the height of the aggregation curve,
which shows the degree of platelet aggregation and the maximum slope of the
aggregation curve, which indicates the rate of platelet aggregation.

Statistical analysis was performed using Statistical Package for Social Science (SPSS
Software GmbH, Germany), version 15.0. The results are presented in tables and graphs,
using the mean values, standard deviations (SD) and medians (Me).Qualitative
characteristics of the investigated variables are given as frequency (N) and the percentage
(%). Normality of the distribution of continuous variables according to the size of the
sample was examined by Kolmogorov-Smirnov or Shapiro-Wilk test.Statistical
significance of the experimental data during the storage period was analyzed using the
Wilcoxon Signed Ranks Test and Paired Samples T Test. Statistical significance of the
difference between the absolute frequencies of samples was analyzed by Pearson's y* test or
Fisher's exact test. The effect of different concentrations of collagen on the monitored
variables change over time was determined by analysis of variance for repeated measures
(RM ANOVA)



Results

The average volume of investigated PCs is 58,75£3,92 mL.The results of
hematological analysis are shown in Table 1. Comparing the values of the investigated
parameters on the first day with the values on the third and the fifth day, there is
significantly lower platelet count in PCson the third and the fifth day, with a level of

significance given in Table 1.

Table 1.
Compliance with the quality criteria parameters of blood products during the storage period
is shown in Table 2.
Table 2.
Except for the fulfillment of the criteria for platelet count that is filled during storage time
for fewer and fewer samples, with no statistically significant difference on the third day,
but with a statistically significant difference on the fifth day (p<0,001), all the other
hematological parameters are in accordance with recommended criteria. On the first day of
storage 91,25% of PCs had the required platelet count, on the third day the percentage is
reduced to 83,75%, while on the fifth day only 66,25% of the PCs had more than 60x10%/L
of platelets.

Laboratory parameters and gas analysis during the study period are shown in Table
e There are significantly lower values ofpO, and pCO, on the third and fifth days of
storage, as well as the value of pH.pH, as a required criteria for testing the quality of PCs
meets the recommended criteria for all the concentrates (80/80, 100%) during the whole
period of storage till the fifth day.
Table 3.

Platelet aggregation for PC;, PC3 and PCstriggered with different concentration of
collagen is shown in Table 4. It is observed that for all the concentrations of collagen there
is a decrease in the aggregation during the storage period, with statistically significant
differences for PC3 and PCs as compared to aggregation for PC; (p<0,01).

Table 4.



Based on the data in the Graph 1, as well as a generalized linear model for repeated
measurements (table 5), which takes account of the different concentrations of collagen, it
was confirmed that during the storage period there was a significant decrease in
aggregation of all three used concentrations of collagen (p<0,001).

Table 5.

Graph 1.

Also, it has been found that these changes are statistically significantly different between
the different collagen concentrations, wherein the smallest decrease of aggregation is for
collagen at the highest concentration, and the highest decrease of platelet activity is at the
lowest concentration of collagen (p<0,001).

All PCs had negative results for microbiological control till the end of the storage

period.

Discussion

Considering that the main objective of the transfusion of blood products is to
achieve the highest therapeutic effect with high safety of the transfusion, it is clear that the
evaluation of the quality of prepared blood products is of great importance for efficient
transfusion. History of platelet transfusion begins in 1960s with the detection of association
between hemorrhagic syndrome and decreased number of platelets in the circulation of
patients.Since then there have been many changes in the way of preparation and storage of
PCs, with the aim of improving the quality of the product. But, on the other hand, the
quality of PC is not just compliance with the criteria of quality system, but also the ability
of transfused PC to provide in vivo hemostatic support. Many studies confirmed that only
66% of transfused platelets circulate freely, and many factors can affect their function, such
as infection, the use of antibiotics and anti-inflammatory drugs, as well as previous
separation and storage lesions in PCs. According to Gulliksson H(12) there are the three
most important points in the process of preparation and storage of PC that are essential to
maintain good quality of product. First, it is important to prevent or reduce the platelet
activation during the blood collection, preparation and storage of PC. Secondly, the level of



glycolytic activity, anaerobic glucose consumption and lactate production should be

maintained at the lowest level. Thirdly, it is important that a certain amount of glucose
must be present in tissue during the whole period of storage.

Numerous studies have shown that there are significant changes in PCs during the
storage period, both in number and platelet function, and biochemical alterations with
consequent changes of intracellular metabolism (13-15). During storage period platelet
count in PCs progressively decreases comparing to their numbers immediately after
preparation. There are changes of the morphological distribution and morphological score
of platelets, wherein the number of the discoid and spherical shaped platelets decrease,
while dendritic and ballooned cells, which have functionally lesser value, are increasing.
This investigation has shown that the average number of platelets on the first and third days
of storage meet the required recommendations, whereby on the first day of storage 91,25%
of investigated PCs had a platelet count greater than 60 x10°, on the third day 83,75 of PCs
had the required number of platelets. During storage till the fifth day, platelet count was
statistically significantly decreased, while the average number of platelets was below the
required value, and only 66,25% of the PCs had a number of platelets greater than 60 x10%

In the analysis of the leukocyte content of PCs, we obtained less then 0,05x
10°leukocytes, which indicates normality.This is very important because leukocytes are
responsible for a variety of acute and delayed transfusion reactions, primarily an immune-
mediated reactions, transmission of the viruses and graft-versus-host disease, but also in
vitro production of inflammatory cytokines and the development of febrile non-haemolytic
transfusion reactions (16,17). All the investigated samples of PCs remained sterile for
aerobic and anaerobic microorganisms until the end of the storage. This is also of the great
importance as the presence of bacteria in PC can lead to sepsis and other transfusion
reactions. Data from the literature presents the incidence of bacterial contamination of 1 in
2000 PCs (18). pH is an important marker for the quality of PCs in vitro since at values
below 6,8 platelets become spherical and this change in shape becomes irreversible when
pH drops below 6,2 (19,20). This investigation has shown statistically significant decrease
in pH, which appears to be a consequence of a greater permeability of the plastic bag for
PC storage to gases, particularly CO,. These changes in gas concentrations lead to changes
in the concentrations of bicarbonate, with a resulting buffering of the system and the

change of pH.



Although gas analysis do not belong to the group of manadatory parameters for
quality testing, recommendations imply that the level of blood gases should stay at a
constant level, ideally as on the first day. A number of studies show that this does not occur
in the practice, mostly depending to the kind of the used bag and a temperature of 22°C.
Obtained results show pO, and pCO; significantly decreased on the third and the fifth
storage day.It is known that during storage of PCs extracellular alterations can cause
cellular lesions, implying metabolism variations and function decrease (13,21).

The focus of this study was functional testing of plateletsin PCs.Collagen is known
as a very potent platelet agonist as it is related to the activation of several intracellular
metabolic systems with different receptors in platelet membranes. Thus, it binds to von
Willebrand factor (vWF), creating an adherence bridge between collagen and the platelet
glycoprotein Ib receptor. Granule content secretion is triggered by platelet surface receptor
agonists (22).In our study, the results of platelet aggregation show thatafter 5 days of
storage a reproducible aggregation response could be determined, but there is statisticaly
significant decreasein platelet aggregation on the third and fifth day of storage compared to
the first day. Also, there is statisticaly significant decrease in activity loss between PCs
triggered with higher concentration of collagen (6,4 and 9,6 pg collagen/mL) and with
smaller concentration of collagen (3,2 pug collagen/mL). A possible explanation for these
changes might be the changes of pH, increase of lactate concentration as well as the
variation in the composition of the platelet membrane.

Considering the changes that have been proven in the PC quality during storage it is
important to identify factors that may be important to reduce the level of these changes and
to improve the quality of PC, specially from the third to the fifth day of storage. A large
number of investigationson this subject concluded that there are many factors that can be
singled out as determinants of functional and biochemical changes in PCs (23-25). The
most important of them are temperature, volume, agitation and the kind of plastic bag used
for conservation of PCs. As all the investigated parameters of PC; showed a high level of
quality, we can conclude that the blood collection process did not significantly affect
platelet quality. Our results lead us to the conclusion that in the conditions under which
PCs were prepared and stored, there are the two main factors affecting the quality of PCs.

These are the kind of bag for storage of PC and plasma, as a medium for storage of



platelets. The observed gas exchanges are capable of causing platelet lesions, altering their
metabolism, which, on the second level, lead to significant platelet activation and reduction
of functional capacity (23). It is essential to choose some other type of plastic bags for PC
storage which can provide an environment that results in an improved product and will
permit 5-day storage of PCs with preserved quality. On the other hand, it is known that
platelets derive energy from glucose oxidation through glycolysis and B-oxidation of long-
chain fatty acids, why during the storage of PC there is an increase of glucose metabolism
by the glycolitic via, lactate production is also increased while pH and production of
bicarbonate are decreased. Various authors have suggested that instead of plasma should be
used platelet additive solutions (PAS) for PC storage in order to improve their quality. PAS
contains acetate in its composition as a nutrient medium for platelets, which is a basic
substrate for normal platelet metabolism, it reduces the production of lactate and increases
the production of hydrogen carbonate solution, which finally leads to pH stabilization.
Additionally, acetate acts as a buffer. The other ingredient of PAS is phosphate, which has
a double effect on the metabolism of platelets. In addition to its acts as a buffer, a
phosphate also stimulates glycolysis, which can lead to a significant drop in pH, but also
the production of higher levels of ATP, which allow for greater cell viability of platelets.
Magnesium and potassium in PAS reduce the activation and aggregation of platelets,
maintain the morphological score and decrease in lactate production (26-28). A number of
previous studies have shown that in vitro platelet quality stored in the PAS is a statistically
significant improved compared to platelets that are stored in the plasma, and bearing in
mind the other advantages of PAS (reduction of the incidence of allergic and febrile transfusion
reactions, ABO-incompatible transfusion of platelets, pathogen inactivation, increased amount of
plasma available for fractionation, storage of PC for 7 days (29)), it is necessary to include PAS

in routine transfusion practice for PC preparation and storage.

Conclusions

Platelet count, evaluated biochemical parameters and the platelet function changed
statistically during the storage period. In order to improve the quality of PCs it is important
to store the products under proper conditions, change the type of plastic bag for PC storage

and use PAS instead plasma.
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Table 1.

Hematological analysis of platelet concentrates during storage

PC, PC; PCs
Erythrocytes 0,005+ 0,010 (0,000) 0,005+ 0,011  (0,000) 0,004+ 0,015  (0,000)
Platelet count 62,166+ 2,416 (62,190) 60,915+ 2,337 (61,190) 59,642+ 2,478™" (60,315)
Leukocytes 0,007+ 0,004 (0,006) 0,008+ 0,004 (0,007) 0,007+ 0,004  (0,006)
Volume 58.753+  3.919 (58.870)

PC;- Platelet concentrates on the first day

PCs- Platelet concentrates on the third day
PCs- Platelet concentrates on thefifth day
Data are presented as X+SD (Me)

“_ p<0.001 (Wilcoxon Signed Ranks Test)
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Table 2.
Compliance of platelet concentrates with quality criteria parameters during storage

PC, PC, PCs
Erytrocytes
<0.2-1x10° 80 100,00% 80 100,00% 80 100,00%
Platelet
count>60 x 10° 73 91,25% 67 83,75% 53 66,25%
Leucocytes<0,05
x 10° 80 100,00% 80 100,00% 78 97,50%
Volume >40ml 80 100,00%

PC,- Platelet concentrates on the first day

PCj;- Platelet concentrates on the third

day PCs- Platelet concentrates on thefifth

day

Data are presented asthe frequency and percentage

" p<0.001 (Chi Square Test)

Table 3.
Labaratory parameters and gas analysis of platelet concentrates during storage

PC, PCs PCs
pH 7,191+ 0,067 (7,178) 7,181+ 0,063 (7,171) 7,170+ 0,062 (7,161)
pO, 137,056+ 7,888 (137.50) 130,87+ 7,593 (130,75) 123,70+ 6,544 (122,95)
pCO, 49,259+ 2,604 (48,950) 42,339+ 2,739 (42,30) 23,854+ 3,012 (23,650)
pH >6,4 N= 80 100% N=80 100% N=80  100%

PC,- Platelet concentrates on the first day

PC;- Platelet concentrates on the third

day PCs- Platelet concentrates on the fifth

day Data are presented as X+SD (Me)

“*_ p<0,001 (Wilcoxon Signed Ranks Test,Paired Samples T Test)






Table 4.

Platelet aggregationduring storage with collagen in concentration of 9.6, 6.4 and 3.2pg/mL

Collagen

concentration PC, PC; PC;

3.2pg/mL 1057,29+ 98,07 (1056,0) 590,14+ 80,15 (591,50) 252,46+ 56,75 (250,00)
6.4pg/mL 1111,18+ 111,3 (1133,5) 966,90+ 127,04 (985,00) 734,18+ 120,12 (741,00)
9.6pg/mL 1181,65+ 119,3 (1215,0) 1094,49+ 121,89 (1119,0) 956,15+ 120,16~ (986,00)

PC;- Platelet concentrates on the first day
PCs- Platelet concentrates on the third day
PCs- Platelet concentrates on the fifth day
Data are presented as X+SD (Me)

" p<0.001 (Wilcoxon Signed Ranks Test,Paired Samples T Test)

Table 5.

The effects of different collagen concentrations on platelet aggregation after 1%, 3, and 5" storage

day- the results of generalized linear method for repated measurements

*Partial eta squared (1p?)
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Summary

Introduction: Platelet aggregation, as a laboratory test for assessment of platelet function,
is very efficient for optimal antiplatelet treatment and also to identify individuals who have
suboptimal response to antiplatelet drugs, such as aspirin and clopidogrel.

Aim: To determine the level of inhibition of platelet aggregation using impedance
aggregometry in patients receiving different preparations of acetylsalicylic acid (ASA) in a
dose of 100 mg per day.

Patients and methods: The examination included 215 patients (110 men and 105 women),
treated with one of three different ASA preparations after acute myocardial infarction, as a
single therapy or with clopidogrel. Among them, 89 patients were on Aspirin protect
(Bayer, Germany) — Group 1, 66 patients were on Cardiopirin (GL Pharma GMBH,
Austria) - Group 2, while 60 patients were taking Andol (Pliva, Croatia) - Group 3. The
groups were equal in the presence of factors that can influence platelet aggregation (age,
gender, smoking, diabetes, taking other drugs). Platelet function was measured using
impedance aggregometer Multiplate (Multiplate Platelet Function Analyzer, Roche) in
blood samples with heparin for ASPI and TRAP tests (the area under the aggregation curve
(AUC) was used to express the aggregation response over the measured time (AU*min)).
Results: Efficacy of ASA preparations showed statistically significant differences between
the three investigated groups (xxw’=46,279; p<0,001), and it was also observed separately

b%tients undergoing single therapy (y«w?=26,344; p<0,001) and dual therapy (XKW2:23,498;

p<0,001). It was found that the patients who were taking Aspirin protect obtained
significantly better efficiency compared to the patients receiving Cardiopirin (Z=5,472;
p<0,001) and Andol (Z=5,387; p=0,022). There is reduced efficiency of all ASA
preparation in smokers, while patients receiving Aspirin protect were 10,5 times more
likely to be responders.

Conclusion: Different ASA preparations observed in this study show different efficiency

on platelet function as measured by the method of impedance aggregometry.



POREDENJE FARMAKODINAMSKIH OSOBINA TRI
RAZLICITA PREPARATA ASPIRINA KOD PACIJENATA SA
STABILNOM KORONARNOM BOLESCU

Sazetak

Uvod: Agregacija trombocita, kao laboratorijski test za procenu funkcije trombocita, je od
posebnog znacaja za optimalno vodenje antitrombocitne terapije i1 izdvajanje pacijenata
koji pokazuju suboptimalni odgovor na primenu antitrombocitnih lekova, kao Sto su aspirin
i klopidogrel.
Cilj rada je bio odrediti stepen inhibicije agregacije trombocita metodom impedantne
agregometrije kod pacijenata koji su uzimali razli¢ite preparate acetilsalicilne kiseline
(ASA) u dozi od 100 mg dnevno.
Pacijenti i metode: Ispitivanje je obuhvatilo 215 pacijenata (110 muskaraca i 110 Zena),
koji su nakon infarkta miokarda sa naknadnom revaskularizacijom uzimali jedan od tri
razli¢ita ASA preparata, pojedinacno ili u kombinaciji sa klopidogrelom. Od ukupnog
broja, 89 pacijenata su uzimali Aspirin protect (Bayer, Nemacka) — Grupa 1, 66 pacijenata
su uzimali Cardiopirin (GL Pharma GMBH, Austrija) — Grupa 2, dok je 60 pacijenata bilo
na Andol-u (Pliva, Hrvatska) — Grupa 3. Grupe su bile jednake u zastupljenosti faktora koji
mogu biti od uticaja na agregaciju trombocita (starost, pol, pusenje, diabetes, uzimanje
drugih lekova). Funkcija trombocita merena je na impedantnom agregometru Multiplate
(Multiplate Platelet Function Analyzer, Roche) iz uzoraka krvi sa heparinom koris¢em
ASPI i TRAP testa (rezultati su izraZeni kroz povrSinu ispod agregacione krivulje u periodu
ispitivanja (AU*min)).
Rezultati: Postoji statisti¢ki znacajna razlika u efikasnosti razli¢itih ASA preparata

2— . ¥ .. .. .. . . v .
(rc:7=28,543; BB, 001} 0t ket Ko ASH B 661) “BAG BT R i tzimati
Aspirin protect su imali znacajno bolju efikasnost leka u poredenju sa pacijentima koji su
uzimali Cardiopirin (Z=5,472; p<0,001) i Andol (Z=5,387; p=0,022). Postoji smanjeni
efekat svih ASA preparata kod pusaca, dok pacijenti koji uzimaju Aspirin protect imaju
10,5 puta vecu verovatnoc¢u da budu responderi.
Zakljucak: Razliciti preparati acetilsalicilne kiseline posmatrani u ovom ispitivanju

pokazuju laboratorijski znacajno razlicitu efikasnost na funkciju trombocita merenu
metodom impedantne agregometrije.

Introduction

Antiplatelet therapy shows significant benefit in the treatment of acute coronary
syndrome (ACS). For over 100 years acetylsalicylic acid (ASA) is used as an anti-
inflammatory and antipyretic drug, but since the end of 1960s it is known that ASA also
reaches its positive cardiovascular effects in the inhibition of thromboxane A, (TxA;) by
acting on the enzymes cyclooxygenase COX-1 and COX-2 (1,2). The effect of ASA on
COX-1 is irreversible and lasts for the life of the platelets, depending on the production of
new platelets which will recover COX-1 activity at a rate of about 10% per day in healthy



people. Low doses of ASA are sufficient to suppress more than 95% of TXA, synthesis by
COX-1, which leads to inhibition of platelet aggregation. However, platelets affected with
ASA may still aggregate in the presence of potent platelet agonists such as collagen and
thrombin. Higher doses of ASA can inhibit COX-2 synthesis of prostacyclin in endothelial
cells, but it retains the ability to regenerate the production of prostacyclin a few hours after
ingestion of ASA due to the ability of cells to synthesize the core protein (2-4).

Despite its significant antiplatelet effect ASA is not always able to prevent all
cardiovascular events. This is far from surprising when considering the complexity of
arterial thrombosis and specific platelet physiology (5). This lack of therapy success was
the reason for introduction various diagnostic tests with the intent of guiding and
optimizing clinical treatment of patients. Such tests have resulted in the generation of
clinical data that suggest suboptimal response to antiplatelet agents such as ASA or
clopidogrel, which is called “resistance” (6-8).

The definition of ASA resistance is quite variable in the literature and has been
described as the occurrence of thromboembolic events despite ASA intake, insufficient
pharmacological inhibition of COX-1-derived TXA, formation with subsequent
insufficient inhibition of platelet function, or the inability of the drug to cause prolongation
of bleeding time (8-10). It should be noted that most experts prefer to use the term
“variable response” instead ASA resistance, which indicates that the response to ASA
differs among some patients, and may be attributed to various individual-, drug- or disease-
related reasons or mechanisms (6,8,10). Several mechanisms have been identified to
explain the incidence of variable response to ASA: non-compliance, age, sex, smoking,
possible drug interactions (NSAIDs, inhibitors of proton pump), inadequate dosing,
alternative pathways of platelet activation, altered platelet response to ASA under some
conditions/surgical procedures (e.g. CABG), genetic variations of COX-1 gene or platelet
receptors, pre-treatment platelet reactivity and pre-existing clinical conditions (diabetes
mellitus, renal failuire, essential thrombocythaemia) (11-16).

The possibility of monitoring the platelet response to ASA therapy can have a great
impact on the management of therapy and significantly reduce the incidence of morbidity
and mortality. The most important thing is to distinguish patients who do not receive the
necessary protection with ASA, but also to determine possible causes of treatment failure
(17,18). The most clinically meaningful measure of the platelet-inhibitory effects of ASA
is the level of serum thromboxane (serum TxB, levels reflect TxA, formation by
platelets) (19). Other methods that are efficient in optimal management of antiplatelet
therapy and identification of the patients who have a suboptimal response to antiplatelet
drugs are light transmission and impedance aggregometry, thromboelastography, bleeding
time assay and flow cytometric analysis (20-22).

The aim of this investigation was to test the platelet function by the method of
impedance aggregometry in patients receiving various preparations of ASA in order to
determine whether the type of ASA preparation affects the degree of inhibition of platelet
aggregation and thus affects the degree of variable response to ASA.



Patients and methods

The study included 215 patients who received a single (ASA) or a dual (ASA +
clopidogrel) antiplatelet therapy after acute myocardial infarction with revascularization.
These patients were not at the same time on non-steroidal anti-inflammatory drugs, and the
patients were not with established thrombocytopenia or thrombocytosis (platelet count was
150-300 x 10%/L). All patients had normal renal function (creatinine clearance greater than
60 mL /min). Patients were taking 3 types of tablet ASA preparations in a single dose of
100 mg daily at least for 2 months, but the longest for 6 months: Aspirin protect (Bayer,
Germany) — Group 1, Cardiopirin (GL Pharma GMBH, Austria) — Group 2 and Andol
(Pliva, Croatia) — Group 3. The groups were equal in the presence of factors that can
influence platelet aggregation (age, gender, smoking, diabetes, taking other drugs).

Platelet function was measured using impedance aggregometer Multiplate
(Multiplate Platelet Function Analyzer, Roche) in blood samples of 4 mL with lithium
heparin as antucoagulant (VenoSafe, Terumo) for ASPI and TRAP tests. Blood samples
were taken 4 hours after taking ASA. The procedure implies adding 300 ml of the
heparinized blood and 300 ml of the saline solution into the test cell. After incubation at
37°C for three minutes 20 ml of the selected agonist is added, so it is achieved a final
concentration of arachidonic acid (AA-M) of 0.5 mM (ASPI test) and TRAP of 3.2 uM
(TRAP test). A blood sample containing added agonist is automatically stirred (800 U/min)
using a magnetic stirrer coated with poly-tetra-fluoro-ethylene (PTFE). Activated platelets
adhere to the electrode and increase the electrical impedance between them, which is
registered within 6 minutes, and the increase in impedance is converted into arbitrary units
aggregation (aggregation arbitary units (AU)). The area under the aggregation curve (AUC)
is used to express the aggregation response over the measured time (AU*min). According
to the manufacturer the reference values were 923-1509 AU=* min for TRAP and 790-1410
AU= min for ASPI test. If ASPI was <400 AU=* min patient was assigned as ASA-
responder.

Further, we considered the risk factors that may affect the efficacy of ASA
preparations, such as smoking, gender, age, diabetes mellitus or taking other drugs
(anticoagulant agents, proton pump inhibitors (PPIs) and - blockers).

Statistical analysis was performed using Statistical Package for Social Science
(SPSS Software GmbH, Germany), version 20.0. The results were presented in tables and

graphs, using the mean values and standard deviations (SD). The efficacy of ASA
preparations between groups was compared using y>-test, ANOVA, Kruskal-Wallis Test
and Mann Whiney U test. Logistic regression analysis was used to determine the predictive
factors in the assessment of efficacy of drugs. Statistical significance was determined at the
level of p<0,05.

Results

From the total of 215 patients in this study, there were 110 men (110/210 or 51,20
%) and 105 women (105/210 or 48,80 %). The average age of patients in the study was
55,82+11,15 years, the youngest patient was 24 and the oldest one was 80 years. There was
no statistically significant difference in the age structure of patients by gender (t=1,163;
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p=0,046).

All the patients were divided into three groups according to the type of the applied
ASA preparation: Group 1- 89 patients (41,4%), Group 2 - 66 patients (30,7%), Group 3 -
60 patients (27,9%). Most of the patients were on a single therapy - 94 patients (44,76%),
55 of them (45,5%) were in Group 1, 33 patients (27,3%) in Group 2 and 33 patients
(27,3%) were in Group 3. On the other hand, 121 patients were at dual therapy, 34 of them
(36,2%) in Group 1, 33 patients (35,1%) were in Group 2 and 27 patients (28,7%) were in
Group 3.

Table 1 shows the general characteristics of the patients in relation to the type of
ASA preparation.

Table 1.
Sex and age distribution did not differ significantly by group. Also groups were

homogenous according to smoking status and the presence of diabetes. The differences did
not exist in relation to the use of anticoagulants, beta-blockers and PPlIs.

General assessment of the efficacy of ASA preparations and a comparison between
the groups regardless of the type of antiplatelet therapy (single, dual) is shown in Table 2.
Table 2.
TRAP values did not differ significantly among the groups (F=1,238; p=0,292), in patients
on single therapy (F=0,371; p=0,069) as well as on a dual therapy (F=1,299; p=0,280),
which indicates the similar basic function of platelets in all the patients.
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that the patients who were taking Aspirin protect obtained significantly better efficiency
compared to the patients receiving Cardiopirin (Z=5,472; p<0,001) and Andol (Z=5,387;
p=0,022). Significantly better efficacy of Aspirin protect is also determined in both groups
of patients on an individual and dual antiaggregation therapy.

Logistic regression model of independent factors for the assessment of effectiveness
of ASA preparations for all the patients in this study is shown in Table 3, where all th



patients are divided in responders (ASPI<400) and non-responders (ASPI>400). This
model included the following variables: age, diabetes, smoking, anticoagulants, beta
blockers, PPIs and the type of applied ASA preparation.

Table 3.

The whole model was highly significant (x> (df=9, N=215) = 112,658, p<0,001) and
explained between 40,8% and 54,9% of the variance of efficiency of all ASA preparations
according to the ASPI test. The factors that gave statistically significant contribution to the
model were smoking (OR=0,108; p<0,001) and the use of Aspirin protect (OR=10,538;
p<0,001). In non-smokers the probability for values of ASPI<400 increases for 89,2%
compared to smokers, while patients receiving Aspirin protect were 10,5 times more likely
to have a value of ASP1<400.

Table 4 shows the three logistic regression models of independent factors for the
assessment of effectiveness of three different ASA preparations, where all the patients are
also divided in responders (ASPI<400) and non-responders (ASPI>400). The models
included the following variables: age, diabetes, smoking, anticoagulants, beta blockers and
PPIs.

Table 4.

The first model included patients in Group 1. The whole model was highly significant (x*
(df=7, N=89) =17,299, p=0,016) and explained between 17,7% and 29% of the variance of
efficiency of Aspirin protect. However, none of the variables are not marked as statistically
significant.
The second model included the patients in Group 2. The model was highly statistically
significant (y3° (df=7, N=66) = 51,939, p<0,001) and generally explained between 54,5%
and 73,2% of the variance of the efficiency of Cardiopirin. Statistical significant
contribution to the model had the following factors: gender (OR=0,093; p=0,020) and
smoking (OR=0,003; p<0,001).

The third model consisted of patients in Group 3. The model was highly statistically

significant (x* (df=7, N=60) = 43,199, p<0,001) and generally explained between 51,3%
and 69,4% of the variance of efficiency of Andol. However, none of the factors was not
statistically significant.

Discussion

Antiplatelet therapy can not provide the prevention of all cardiovascular events, but
the inhibitory effect on platelet aggregation significantly decreases cardiovascular
morbidity and mortality (3). According to data from the American Heart Association
(AHA) and the European Society of Cardiology (ESC) therapy with ASA in a dose of 100
mg daily has significant therapeutic effects in patients with moderate cardiovascular risk. In
patients with primary coronary intervention (PCIl) with or without stenting it is
recommended to use clopidogrel (75 mg per day) in combination with ASA in an initial
dose of 300 mg, and subsequently the dose is reduced to 75-100 mg daily (23). Also, the
recommended initial treatment in patients with acute ischemic attack, which do not have



thrombolytic therapy, is ASA in a dose of 150 to 325 mg and in the further therapy it is
recommended ASA in a dose of 100 mg daily with clopidogrel (75 mg daily) (24,25).

The potential relation between low response to antiplatelet therapy and clinical
outcome has not yet been fully explained, mainly due to the fact that it is not universally
accepted definition of resistance. The term platelet resistance should not be used lightly,
because it can have a bad effect if it is not interpreted correctly. Misidentified, it can
produce increased risk of thrombosis if the treatment is discontinued, on the other hand
there is a risk of hemorrhage if a dose of antiplatelet drug is wrongly increased. Studies
have shown inconsistent levels of resistence to ASA. Data range from 1,4-9,8% (Hurlen et
al) (26) to 55% (Buchanan et al) (27), but the most studies have shown the incidence of 15-
33% of individuals with bad response to ASA (28-32). Rates are slightly higher in patients
with stroke. Recent studies have shown that non-responsiveness to antiplatelet drugs is a
risk factor for thromboembolic events (stroke, myocardial infarction, vascular death).
Skori¢ B et al in their study concluded that initial patency of the infarct-related artery in
patients with acute ST elevation myocardial infarction is related to platelet response to
aspirin (33). Also, Gum P et al documented in their investigation a greater than threefold
increase in the risk of major adverse events associated with ASA resistence (34). A recent
meta-analysis of 20 studies included more than 2900 patients and reported that patients
with lower response to ASA had a significantly increased risk of having a cardiovascular
event (3,85 OR) (35). Given these data and conclusions it is clear that measuring the
antiplatelet effect of ASA is of great relevance.

Nowadays there are a large number of commercial tests available to monitor the
effects of ASA, in order to identify patients who are at substantial risk for adverse events
while they are on therapy. Recent studies have shown that the impedance aggregometry can
be reliably used to assess the effect of ASA therapy, because it shows a high degree of
sensitivity and good correlation with other testing methods (2,17). The variability of
response to a given ASA is not a surprise given that environment, genetics, and disease can
affect the drug™s disposition. The most important factors that influence the effectiveness of
ASA are the age, gender, the presence of diabetes, smoking and concomitant therapies,
such as PPIs, antihypertensive drugs and the anticoagulant drugs. It is known that diabetes
mellitus is associated with underlying platelet over-reactivity, which may attenuate the
response to aspirin (11), tobacco use increases platelet activation and accentuates platelet
thrombosis (9), while concomitant administration of PPIs reduces the effect of ASA due to
the weaker absorption that is enhanced by esterases of gastrointestinal mucosa (12). Our
investigation has shown that the factors that are statistically significant for the efficiency of
ASA are smoking and the type of ASA preparation, where we can see that the patients
receiving Aspirin protect are 10,5 times more likely to be responders in ASPI test.

There are not published data yet if the selection of ASA preparation can affect the
therapy itself and whether the kind of ASA preparations that is taken in the same dosage
and in the same way can affect its effectiveness. This is important especially due to the fact
that many authors do not recommend increasing the dose of ASA to achieve and maintain
an effective level of antiplatelet activity because of the possibility of increased bleeding,
especially in patients with stroke. Therefore, there are important implications for being able
to optimize the efficiacy and safety of ASA preparations.

Our investigation has shown that three ASA preparations, which are available in our

market, demonstrate their effectiveness comparable to the data in the literature. However,



the effectiveness of the ASA preparations which is measured in this investigation by the
method of impedance aggregometry showed a statistically significant difference. In
general, regardless whether patients were taking just ASA or ASA with clopidogrel,
Aspirin protect has shown significantly higher efficiency compared to Cardiopirin and
Andol (x«w?=46,279; p<0,001). The same relation exists in a group of patients on a single
therapy (y«w’=26,344; p<0,001), as well as in the group of patients who have the dual
therapy (yxw’=23,498; p<0,001). Comparing the factors that may influence the efficiency
of different ASA preparations we found that none of the evaluated factors were statistically
significant for the effectiveness of Aspirin protect and Andol, while gender and smoking
were significant for Cardiopirin. It is known that hormonal changes in women can enhance
platelet activation (9) and ASA bioinactivation by the liver may be slower in older patients
than in younger ones, but it is important to point out that the gender has not been shown to
be important factor for the efficacy of all ASA preparations, although, thus increasing the
bioavailability in this group (36).

The results of our research confirm our assumption that together with all the factors
we know that can influence the effectiveness of ASA, selection of ASA preparation can
also impact on the outcome of therapy. Although we can“t clinically prove that the type of
ASA preparations is of importance for the effectiveness of antiplatelet therapy, it seems
reasonable that the laboratory assessment of the efficiency of ASA preparations is taken
into consideration as one of the criteria, and a type of ASA preparation as one of the factors
which affect the anti-platelet effect of ASA.

Conclusions

Various preparations of acetylsalicylic acid examined in this investigation show
significantly different laboratory efficiency on platelet function as measured by the method
of impedance aggregometry.
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in the Responsiveness to Low-Dose Aspirin:

Table 1.
General characteristics of the patients
Group 1 Group 2 Group 3 VIF" p
Sex m 45(50,6) 34(51,1) 31(51,7)
f 44(49,4) 32(48,5) 29(48,3) 0,022 0,989
Age 56,09+11,31 54,29+11,96  57,10+10,48 1,046 0,353
Diabetes mellitus yes 21(23,6) 16(24,2) 18(30,0)
no 68(76,4) 50(75,8) 42(60,0) 0,862 0,650
Smoking yes 33(37,1) 29(43,9) 34(56,7)
no 56(62,9) 37(56,1) 26(43,3) 5,584 0,061
Anticoagulants yes 35(39,3) 16(24,2) 19(31,7)
no 54(60,7) 50(75,8) 41(68,3) 3,957 0,138
Beta blockers yes 41(46,1) 34(51,5) 29(48,3)
no 48(53,9) 32(48,5) 31(51,7) 0,450 0,798
Proton pump yes 26(29,2) 19(28,8) 18(30,0)
inhibitors
no 63(70,8) 47(71,2) 42(70,0) 0,023 0,989
2°-Hi sqare test
F-ANOVA
Group 1 - Aspirin protect (Bayer, Germany) a 100 mg
Group 2 - Cardiopirin (GL Pharma GMBH, Austria) a 100 mg
Group 3 - Andol (Pliva, Croatia) a 100 mg
Table 2.
Assessment of efficiency of ASA preparations in all groups
Group 1 Group 2 Group 3
Fl e’ p
(n=74) (n=56) (n=50)
Total TRAP 1166,82+207,23 1186,32+248,78 1125,32+210,63 1,238 0,292
(n=210) ASPI 301,93+£122,98 521,29+£270,71 459,60+£185,89 46,279 <0,001
Single therapy TRAP 1184,85+206,26 1152,73+229,19 1131,97+190,14 0,704 0,496




ASPI 319,84+121,98 576,76+290,15 469,06+200,22 26,344 <0,001

(n=94)
Dual therapy =~ TRAP 1137,65+208,349 1219,91+266,19 1117,18+236,75 1,630 0,202
(n=121) ASPI 272,97+120,78 465,81+241,50 448,04+169,79 23,498" <0,001

F-ANOVA, yxw’- Kruskal-Wallis Test

Group 1 - Aspirin protect (Bayer, Germany) a 100 mg
Group 2 - Cardiopirin (GL Pharma GMBH, Austria) a 100 mg
Group 3 - Andol (Pliva, Croatia) a 100 mg



Table 3.
Logistic regression model of independent factors for assessing the efficiency of ASA for all the patients

according to ASPI test

OR 95%CI p
Gender 0,658 0,308-1,407 0,281
Age 1,024 0,990-1,059 0,174
Diabetes 0,868 0,315-2,391 0,784
Smoking 0,108 0,040-0,293 <0,001
Anticoagulants 1,794 0,677-4,753 0,240
Beta blockers 0,812 0,388-1,701 0,581
PPIs 0,398 0,153-1,039 0,060
Aspirin 10,538 3,893-28,526 <0,001
Cardiopirin 0,902 0,358-2,271 0,827
Andol 1,109 0,440-2,792 0,832

OR-Odss Ratio.
PPIs-proton pump inhibitors



Table 4.

Logistic regression model of independent factors for assessing the efficiency of Aspirin protect,

Cardiopirin and Andol according to ASPI test

OR 95%ClI p
Model 1
(Aspirin protect)

Gender 0,888 0,228-3,458 0,864
Age 1,054 0,996-1,115 0,067
Diabetes 0,821 0,155-4,343 0,817
Smoking 0,498 0,106-2,346 0,378
Anticoagulants 7,377 0,834-65,261 0,072
Beta blockers 0,709 0,191-2,628 0,607
PPIs 0,622 0,191-2,628 0,592

Model 2

(Cardiopirin)

Gender 0,093 0,012-0,692 0,020
Age 1,048 0,970-1,132 0,238
Diabetes 0,157 0,004-6,872 0,337
Smoking 0,003 0,000-0,069 <0,001
Anticoagulants 0,179 0,024-1,348 0,095
Beta blockers 1,476 0,259-8,400 0,661
PPIs 0,203 0,021-1,918 0,164

Model 3

(Andol)
Gender 0,664 0,104-4,224 0,664
Age 0,911 0,822-1,010 0,077
Diabetes 0,139 0,006-3,305 0,222

OR-0Odss Ratio

PPIs-proton pump inhibitors
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Abstract

Background/Aim. Despite the introduction of new oral anticoagulants (dabigatran,
rivoroxaban, apixaban), vitamin K antagonists (VKA), such as warfarin and acenocoumarol
are still the most widely used oral anticoagulants for the treatment of non-valvular atrial
fibrillation (NVAF). Time in therapeutic range (TTR) represents a measure of the quality
of the anticoagulant effect of these drugs, and it is considered that the lower value of TTR
is associated with the adverse effects of therapy. The study aim was to evaluate of the
effectiveness of VKA therapy in patients with NVAF and to identify factors affecting the
anticoagulation efficacy. Methods. A retrospective study was conducted on a population of
725 outpatients with NVAF, treated with VKA and followed in Blood Transfusion Institute
of NiS from January to December 2017. Laboratory control of the INR was done from
capillary blood of patients on Thrombotrack Solo (Axis Shield, Norway) and Thrombostat
(Behnk Elektronik, Germany). Targeted therapeutic INR was between 2.0 and 3.0. For each
patient we evaluated all available INR values to calculate the individual TTR according to
the Rosendaal method. Results. The study included a total of 725 patients with NVAF
which had 6105 INR measurements, what is 8.13£2.47 INR measurements per patient. The
mean value of TTR and was 60.15£17.52%, but 49.72% of patients had a TTR less than
60%. Patients were at high risk of thrombosis in 6.15% of time (INR < 1.5) and high risk of
bleeding in 2.2% of time (INR>4.5). The most significant independent factors affecting the
quality of VKA therapy are gender, arterial hypertension, diabetes mellitus and the use of
amiodarone and antiplatelet drugs (aspirin, clopidogrel). Conclusion. The TTR is
undoubtedly useful indicator of the effectiveness of VKA treatment. The most important
predictors of poorer efficacy of VKA therapy are arterial hypertension, diabetes mellitus,
patints' gender and the use of amiodarone and antiplatelet (aspirin, clopidogrel) drugs. To
improve the quality of VKA therapy, education of patient and better collaboration with
them, as well as a successful teamwork with clinicians are also imperative.

Key words:
vitamin K antagonists; anticoagulation; time-in-therapeutic-range.

Apstrakt

Uvod/Cilj. T pored uvodenja novih oralnih antikoagulantnih lekova (dabigatran,
rivoroksaban, apiksaban), antagonisti vitamina K (AVK), kao Sto su varfarin i
acenokumarol jo§ uvek jesu najéeS¢e primenjivani oralni antikoagulantni lekovi u terapiji
nevalvularne atrijalne fibrilacije (NVAF). Vreme u terapijskom opsegu (TTR-Time in
Therapeutic Range) predstavlja meru kvaliteta antikoagulantnog efekta ovih lekova, te se
smatra da su nize vrednosti TTR-a udruzene sa nezeljenim efektima terapije. Cilj ovog rada
je bio utvrditi efikasnost AVK terapije kod pacijenata sa NVAF i izdvojiti faktore koji
uticu na kvalitet antikoagulantnog efekta ovih lekova. Metode. Retrospektivnom analizom
obuhvaceno je 725 pacijenata sa NVAF koji su ambulantno praceni u Zavodu za transfuziju
krvi Ni$ u periodu januar-decembar 2017. godine. Laboratorijska kontrola INR-a radena je
iz kapilarne krvi pacijenata na aparatima Trombotrack Solo (Axis Shield, Norveska) i
Thrombostat (Behnk Elektronik, Nemacka). Ciljani terapijski INR je bio izmedu 2,0 i 3,0.
Na osnovu svih dostupnih vrednosti INR-a za svakog pacijenta ponaosob je odreden



individulani TTR metodom po Rosendaal-u. Rezultati. Ispitivanje je obuhvatilo ukupno
725 pacijenata sa NVAF kod kojih je u toku 2017. godine uradeno 6105 kontrola INR-a,

Sto predstavlja 8,13+2,47 INR kontrola po pacijentu. Srednja vrednost TTR-a je bila
60,15+17,52%, ali je 49,72% pacijenata imalo TTR < 60%. Pacijenti su bili u visokom
riziku za trombozu u 6,15% vremena (INR < 1,5), dok su u 2,2% vremena bili u visokom
riziku za krvarenje (INR>4,5). Najznacajniji nezavisni faktori koji uticu na kvalitet AVK
terapije su: pol, arterijska hipertenzija, dijabetes, upotreba amiodarona i antitrombocitnih
lekova (aspirin, klopidogrel). Zakljuéak. TTR je nedvosmisleno koristan pokazatelj
efikasnosti antikoagulantnog efekta AVK. Najznacajniji prediktori loSije efikasnosti AVK
su pol, arterijska hipertenzija, dijabetes, upotreba amiodarona i antitrombocitnih lekova
(aspirin, Klopidogrel). U cilju unapredjenja kvaliteta primene i monitoringa AVK
antikoagulantne terapije neophodna je pravilna edukacija i bolja saradnja sa pacijentima, ali
1 uspes$na interdisciplinarna saradnja sa klinickim lekarima.

Kljuéne redéi:
vitamin K antagonisti, antikoagulantni efekat, vreme u terapijskom opsegu.
Introduction

Despite the implementation of new oral anticoagulants (NOAC) for the treatment of
patients with atrial fibrillation or venous thromboembolism, vitamin K antagonists (VKA),
such as warfarin, acenocoumarol and phenprocoumon are still the most widely used oral
anticoagulants. The most common indications for their use are atrial fibrillation, mitral or
aortic stenosis, mitral or aortic prosthetic valve, venous thromboembolism and intracavitary
thrombosis =2 This therapy is long lasting, for months and years, and in some cases till the
end of life. The mechanism of action of these drugs is based on their competition with the
vitamin K and reduction the level of vitamin K dependent coagulation factors (FII, FVII,
FIX, FX), an anticoagulant protein C and its co-factor protein S -.

The use of VKA must be regularly and often laboratory controlled in order to
ensure the adequacy of therapy and to avoid sub-dosing or drug overdose. The most
commonly used test for the control of oral anticoagulant therapy is the prothrombin time
(PT), expressed in INR system, which provides an internationally standardized monitoring
of the treatment. Therapeutic range for INR is from 2.0 to 3.5, depending on the indication
for which the drug is used:. Therapeutic ranges are generally set up on the basis of clinical
trials and are determined in order to achieve the required minimum coagulating effect for
the prevention of recurrent thrombosis or lasting of existing thrombotic episodes. The
treatment carries, on the one hand, the risk of bleeding, and on the other hand, the risk of
thrombosis, so warfarin and other VKA have a narrow therapeutic index and should be
dosed within strictly defined ranges ==.

The Time in Therapeutic Range (TTR) is commonly used to evaluate the quality of
VKA therapy and is an important tool for assessing the risks of this therapy. TTR estimates
a percentage of time a patient’s INR is within the desired therapeutic range and is widely
used as an indicator of anticoagulation control ==. The numerous studies have shown that
higher TTR correlates with good clinical outcomes, and that there is a strong correlation
between TTR and adverse events (bleeding, thrombosis). But although TTR is routinely
assessed, there is no consensus on acceptable target for TTR in practice. Active-W study
suggested a minimum TTR of 58% in order to show a benefit of oral anticoagulant therapy
over antiplatelet therapy in terms of preventing vascular events ¢, RE-LY study on



Portuguese patients showed mean TTR of 61% = =, Thrombosis Canada states that good
INR control is when TTR is more than 60% =, but there are studies that report elevated
level of TTR on 74% as a measure of effective anticoagulation = = It is known that
manyfactors correlate with TTR, and the most important are age, sex, smoking,
concomitant drugs, alcohol, comorbid medical and psychiatric conditions =,

The aim of this study was was to evaluate of the effectiveness of VKA therapy in
patients with NVAF and to identify factors affecting the anticoagulation efficacy.

Methods

A retrospective study was conducted on a population of 725 outpatients with atrial
fibrillation, treated with VKA (warfarin (Farin), acenocoumarol (Sintrom, Sinkum,
Acenokumarol)) and followed in Department for hemostatic disorders testings in Blood
Transfusion Institute of NiS from January to December 2017. The study included patients
of both sexes who had strictly determined diagnosis of NVAF and indication for the use of
VKA, the target INR (2.0-3.0), patients who were expected to take VKA throughout the
whole period of study and that control testing of INR would be done only at the Institute.
We excluded patients who had discontinued treatment for any reason at any time of
investigation, patients who have had interruption in taking VKA for any reason, patients
who have done any of the control of INR in another facility, patients that had changed
target INR during the investigation, as well as patients with INR > 6.0. We have
characterized the demographic and clinical characteristics of the patients, as well as the use
of other drugs (®-blockers, antiplatelet drugs, statins, amiodarone, ACE inhibitors).

Laboratory control of the INR was done from capillary blood of patients on
Thrombotrack Solo (Axis Shield, Norway) and Thrombostat (Behnk Elektronik, Germany).
For each patient we evaluated all available INR values to calculate the individual TTR
according to the Rosendaal method =. This method uses linear interpolation to assign an
INR value to each day between successive observed INR values (INR-DAY software
program (Dr FR Rosendaal, Leiden, Netherlands). The primary outcome was to determine
the TTR, and the secondary outcomes were to determine time under (INR < 2.0) and over
therapeutic range (INR > 3.0), time with increased thrombotic risk (INR < 1.5) and time
with increased hemorrhagic risk (INR > 4.5), as well as to determine independent factors
for increased risk of worse anticoagulation therapy.

Statistical analysis was performed using Statistical Package for Social Science
(SPSS Software GmbH, Germany), version 15.0. The results are presented in tables and
graphs, using the mean values and standard deviations (SD). Qualitative characteristics of
the investigated variables are given as frequency (N) and the percentage (%). The
continuous data were analyzed using Chi-square test. Multivariate logistic regression
analysis was performed to identify independent risk factors for TTR < 60%. The results
were considered to be statistically significant at a p < 0.05. Since it is "post-hoc™ analysis
from the prospective observational registry, we cannot exclude the presence of unmeasured
selection bias, and statistical analyses were not specified before the data was seen, which
could be some kind of study limitation.

Results

From the total of 725 patients in this study, there were 430 men (430/725 or 59.40
%) and 295 women (295/725 or 40.60 %). The average age of patients in the study was
71.05+10.42 years, range from 22 to 88 years. There was no statistically significant
difference in the age structure of patients by gender (t = 1.125; p = 0.043). Table 1 shows



the main characteristics of the patients.

Table 1.

During the one year follow-up of patients on VKA therapy a total of 6105 INR
measurements were done, which is 8.13+2.47 INR measurements per patient. Average
number of days between INR measurements was 34.89+17.26. Characteristics of
anticoagulant therapy during the investigated period are shown in Table 2.

Table 2.

The mean TTR was 60.15+17.52%. More than a fifth of the time patients had INR under
therapeutic range (INR < 2.0 in 21.05% of time), while in 18.10% of time patients had
INR > 3.0. A high risk of thrombosis (INR < 1.5) patients had in 6.15% of time, and in
2.20% of time they were at high risk of bleeding. Time in therapeutic range and time out of
therapeutic range in investigated patients are shown in Figure 1.

Figure 1.

During the period of examination there were no major bleedings, while 65 patients (65/725
or 8.96%) had minor bleedings, mainly in the form of bruises, hematoma and epistaxis,
whereas 4 patients (4/725 or 0.55%) had haematuria and 3 patients (3/725 or 0.41%) had
bleeding from the gastrointestinal tract. After adjusting the dose of VKA bleedings were
stopped.

Figure 2 shows distribution of TTR values, where we can see that 49.72% of
patients have a TTR less than 60%, which means that almost half of the patients was at
increased risk for serious complications of treatment.

Figure 2.

Table 3. shows logistic regression model of independent factors for the assessment of
increased risk of poor effect of anticoagulation therapy. The whole model was highly
significant (y:(df =9, N = 725) =20.637; p < 0.001) and explained 57.81% of the variance
of efficiency of VKA. The factors that gave statistically significant contribution to the
model were: gender, arterial hypertension, diabetes mellitus and the use of amiodarone,
aspirin and clopidogrel.

Table 3.
Discussion

Anticoagulant drugs are used in the treatment or prevention of thromboses and
thromboembolic complications. Traditional VKA, which have been in use for over 50 years
are the gold standard in therapy for all that time. They provide the necessary protection
from thromboembolic events and have proven to be sufficiently effective over many years
of use. One of the most common indications for VKA therapy is atrial fibrillation and
guidelines presents that patients who are at low risk may be treated only with aspirin, while
in patients at high risk it is recommended to use VKA == v, Anticoagulant therapy has
reduced a rate of stroke by 64% and mortality by 26% in this group of patients = But VKA
therapy has disadvantages and the most important are: unpredictable response, narrow
therapeutic window, routine monitoring, slow start/stop action, often dose adjustment,
numerous interactions with food and drugs, resistance to warfarin, procoagulant effect of
warfarin at the beginning of the therapy. However, the most severe complication of VKA



therapy is intracranial hemorrhage (ICH), whose rate is about 1% in clinical studies .

The efficiency and safety of VKA depend strongly on the TTR value, which is a
measure of the period in which the patient was in an optimal INR range. However,
although the TTR is generally accepted as a measure for monitoring of the anticoagulant

effect of drugs and the successful conduction of this therapy, there are no strengthened data
what is accepted value of TTR. Recent trials related to the introduction of new oral
anticoagulants have provided data of actual TTR values in different countries of the world.
In ROCKET-AF study the mean TTR was 55.2%, but the values in Western Europe and
North America were significantly higher, 63% and 64%, respectively ». In ARISTOTLE
study the mean TTR was 66% =, in RE-LY study 67.2%, with the highest values of 77% in
Sweden and 74% in Finland and Australia » = On the other hand, Gateman D et al
calculated the mean TTR in St. Paul Family Health Network in Ontario of 58.05% ¢, while
the mean TTR in the study of Ciurus T et al is 76% that is considered to represent excellent
anticoagulation control . According to our study, the mean value of TTR is 60.15% during
a follow-up of one year, and it is lower than that reported from big clinical trials, but still
correlates with the number of the existing data in the literature. Also, the value is greater
than the minimum TTR of 58% at which there is a benefit of anticoagulant therapy over
antiplatelet therapy in terms of preventing vascular events °. Especially important result of
our study was the fact that 49% of patients had TTR less than 60%, indicating that almost
half of the patients were at increased risk of serious adverse events, both of bleeding and
thrombosis.

This fact imposes a deeper analysis of management of the anticoagulant therapy in
our institution, which involves the study of the relationship between patient and transfusion
physician, identifying and understanding the factors which may have the influence on the
quality of the therapy, the behavior of the patients in accordance with established criteria,
as well as the modification of VKA therapy in accordance with co-morbidities and other
drugs that must be introduced into therapy afterward. The INR values that are out of
therapeutic range require high-speed control (in a short period of time), which enhances the
number of patients on a daily and monthly basis, increasing the cost of treatment, and
additionally is the risk factor for complications of VKA treatment which may be potentially
very serious for the patients.

Great variations in the values of TTR show that the anticoagulant effect of VKA is
affected with a great number of factors. Our investigation has shown that gender, arterial
hypertension, diabetes mellitus and the use of amiodarone, aspirin and clopidogrel were
associated with lower probability of staying within the target INR. The strongest
independent factor for bad anticoagulation control was use of amiodarone, which is the
most widely used antiarrhythmic in atrial fibrillation. It is known that amiodarone has a
negative impact on the anticoagulant effect of VKA, because it inhibits the hepatic
metabolism of warfarin, potentiating its anticoagulant effect and resulting of high INR
values and increased risk of bleeding = =. The same effect has the concomitant use of
antiplatelet therapy (aspirin and/or clopidogrel), which also potentiate the anticoagulant
effect of VKA and increases the risk for bleeding. A large number of studies showed that
although this combination of drugs can potentially prevent both thromboembolism and
atherothrombotic events, it is also associated with an increased risk of severe bleeding and
requires careful consideration of all the risks and benefits = = A large, nationwide
investigation in Denmark showed that a risk for severe bleeding in patients taking VKA
and aspirin is being 1,8-fold increased, 3,5-fold increased in patients taking VKA and
clopidogrel, and 4-fold increased in patients taking triple therapy =. Looking at the same



problem from the other hand, our recent investigation of different preparations of
acetylsalicylic acid in patients with stable coronary disease also has shown that there is an
increased effect of aspirin in patients receiving anticoagulant therapy, so there is an
increased risk for bleeding .

Gender also stands out as a significant predictor of bad anticoagulation, which
shows that women respond poorer to VKA treatment, so there is far more difficult to
achieve good control than in men. The reason for this effect is unclear, but previous studies
confirmed this fact and have shown that women are at greater risk of AF-related stroke
during VKA treatment, as a result of poor anticoagulant effect of warfarin == =, The impact
of arterial hypertension on anticoagulant therapy has not been precisely defined, although it
has been studied in numerous investigations. Therefore Apostolakis et al have shown that
hypertension is associated with lower TTR =, while on the other side Veterans AffaiRs
Study to Improve Anticoagulation (VARIA) = this relationship didnt confirm. This
investigation has shown that arterial hypertension is a predictor of poor anticoagulation,
and possible explanation of this influence may be associated with interaction of drugs =.
Finally, diabetes mellitus, as a predictor of the poorer effect of VKA is associated with
increased levels of the procoagulant clotting factors (FII, FVII) and a decrease of
anticoagulants, such as thrombomodulin, with abnormal fibrinolytic pathway and decreases
fibrinolysis = =, In these patients, most often there is a disorder of renal function, which
leads to the abnormal elimination of these drugs and the poorer anticoagulant effect.

Since of the various effects of VKA and the impact of a number of factors to this
therapy it is developed a new era of anticoagulation which is a crucial for all patients who
do not have sufficient anticoagulant protection or where the TTR is less than 60%. These
are direct oral anticoagulants (DOAC) or new oral anticoagulants (NOAC) (also called a
target-specific anticoagulants): on one side, dabigatran, which is a direct inhibitor of
thrombin, and on the other side inhibitors of FXa: rivaroxaban, apixaban, edoxaban. A
number of meta-analyses have shown that these drugs have a better safety profile than the
VKA, lower incidence of bleeding, especially intracranial or gastrointestinal, have fewer
interactions with food than VKA, achieve faster antithrombotic effect and there is no need
for regular monitoring because of predictable pharmacokinetics == Compared with
warfarin, dabigatran is associated with a reduced risk of ischaemic stroke, intracranial
haemorrhage and mortality, but with an increased risk of major gastrointestinal bleeding. It
is the only anticoagulant with a specific antidote Idarucizumab. Inhibitors of FXa are
recommended for patients with mild renal impairment (only 1/3 of the drug is renal
eliminated), high risk of bleeding, and/or potential drug-drug interactions.

Conclusion

The TTR is undoubtedly useful and beneficial indicator of the effectiveness of
VKA anticoagulant treatment. The most important predictors of poorer VKA therapy
efficacy are arterial hypertension, diabetes mellitus, patints' gender and the use of
amiodarone and antiplatelet (aspirin, clopidogrel) drugs. To improve the quality of VKA
therapy, an education of patient and better collaboration with them, as well as a successful
team-work with clinicians are also imperative.
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Table 1.
—Characteristics-of patients (N = 725)
Characteristic N (%) / MeanzSD
Age (years) 71.05£10.42
Gender (Male/female) 430 (59.40%) / 295 (40.60%)
Previous stroke/TIA 111 (15.35 %)
Hypertension 524 (72.30 %)
Previous AMI 232 (32.00 %)
Vascular disease history 138 (19.10 %)

Diabetes mellitus 162 (22.40 %)
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Concomitant drugs:

®-blockrers 624 (86 %)
Statins Aspirin 565 (78 %)
Clopidogrel 275 (38%)
Amiodaron 152 (21%)
ACE-inhibitors 138 (19%)

522 (72%)

AMI - acute myocardial infarction
TIA — transient ischemic attack

Characteristics of anticoagulant therapy

Characteristic N (%) / Mean+SD
Number of patients 725 (100%)
Total number of INR mesurements 6105
Number of INR mesurements per patient 8.13+2.47
Number of days between INR measurements 34.89+£17.26
Drug:

Warfarin 436 (60.10%)
Acenokoumarol 259 (39.90%)

Daily dose of drug:

Warfarin (mg) 4.7+1.26
Acenokoumarol (mg) 3.58+1.47

Table 2.
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Table 3.

Logistic regression model of independent factors for assessing the efficiency of

AVK

OR  95%Cl P
Age 1.223  0.065-8.480  0.092
Gender 3.870 1.065-12.060 0.040

Previous stroke/TIA

1.590 0.951-2.682 0.076

Hypertension

2.082 1.049-4.133 0.036

Previous AMI 0.502 0.050-2.880 0.061
Diabetes mellitus 3.100 2.330-4.150 0.240
Amiodarone 11.360 4.870-26.520 <0.001
Aspirin 4,820 1.150-20.190 0.031
Clopidogrel 5.200 1.520-12.760 0.008

OR-Odss Ratio.
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