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BoseaHo

MNounTtyBaHu Konerwn,

12. 6p0j eNEeKTPOHCKOTO CNMCaHMe 3a KapANOBACKyNapHa MeauUMHa e NOCBETEH
Ha Tpomb03aTa, Koja MMa ABOjJHO 3HaYEHE, HA PU3NONOLLKN MEXaAHU3AM, HO U
NaTONOLWKO KAMHUYKM PeHOMEH. 3a NpBNaT e CMoMeHyBaH o4 naToH, a NoToa oA
Llen3yc 30 rogmHu n.H.e. XyHTep BO 18 BeK ce npnbanKyBa A0 MOAEPHUOT KOHLUENT
Ha pnreboTpombo3a n TpombodpnedbuTuc, Koj Bo 20 BEK, KAKO TEPMUHN, 33 NPB NaT
rm ynoTpebysa bpayc.

Bo oBoj 6poj ABa TPyAOBU - eAEH PEBUjaNEH, 3@ KOj HAa NOKaHa ce 0a3Ba Npod.
CnobogaH ObpaaoBuK, Kako ypeaHUK Ha Heart & Blood Vessels, kako opuuymjanHo
cnncaHue Ha CpnCcKOTO KapAMOIOLWKO 34pYHKEHUE, HO U eAeH U3BOPEH TEMATCKMU
TPYA.

Ha kpajot o4 2024 rognHa 1 nparoT Ha HoBaTa rogMHa 61 cakan ga Bu nocakam
CPeKHM NpasHuLM co Kenba 3a 3gpasje n npodecnoHasieH ycnex.

Mpod. aA-p MapwujaH bowescku, FESC
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Step by step risk stratification in acute pulmonary embolism patients
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Abstract Management of acute pulmonary embolism (PE) patients depends on the
mortality risk for PE-related death and bleeding risk estimation. The management
and prognosis also influence the presence of comorbidities which are very often
presented and modulate treatment approaches. In this review article we summarize
results from our Regional PE registry (REPER) which enrolled more than 2200
patients with acute PE. The aim of this registry was elucidation of risk factors for
death and bleeding in hospitalized patients with acute PE

Key words: pulmonary embolism, mortality risk, bleeding risk, reperfusion, thrombolytic
therapy

M3BapoK. /lekyBareTO Ha NaLUMEHTUTE Co akyTHa benoapobHa embonuja (BE) 3aBucK of,
PU3NKOT 32 CMPT U NPOLLEHKATa 04 KpBaBeHe. TPeTMaHOT M NPOorHo3aTa 3aBucaT o4,
KOMOpPOMAUTETUTE, KOWM CE NPUCYTHU U BAKjaaT Ha IeKyBakeTo. Bo 0BOj peBujaneH Tpya,
CyMUpaBme pe3yntaTtu og pernoHanHunot pernctap (PEMEP), Koj BKAyyyBa noseKe of,
2200 nauneHTn co akyTHa BE. LlenTta Ha 0BOj peructap e aa ce pasjacHaT pakTopuTe Ha
PU3MK 332 CMPT U KpBaBeH € Kaj XOCNUTANHM nauneHTn co bE.

KnyuHu 360poBu 6enogpobHa embonmja, pusmk 3a CMpPT, PU3MK 33 KPBaABEHSE,
penepdy3nja, Tpomb01M13a

Introduction

The management of acute pulmonary embolism (PE) depends on three main
factors: risk of dying from acute PE, the presence of various comorbidities and the
risk of bleeding. According to European Society of Cardiology guidelines, 4-stratum
mortality risk model is recommended for the estimation of PE mortality risk (1). High
risk patients are those who had either cardiac arrest or shock state due to PE with
systolic blood pressure below 90 mmHg. High risk patients should be treated
immediately with reperfusion therapy and their intrahospital mortality is still above
20% in spite of advances in the treatment of acute PE. Intermediate risk PE patients
have right ventricle dysfunction caused by pulmonary artery obstruction and sudden,
severe afterload, and those who have elevated cardiac troponin blood levels are
subclassified as intermediate-high risk PE. Additionally, patients with simplified
pulmonary embolism severity score (PESI) of 1 or higher are also intermediate risk
PE. Normotensive patients with PESI 0 and without RV dysfunction are low risk
patients in whom short hospitalization should be expected and planned.
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Risk stratification of acute PE patients

Acute PE is presented with symptoms which depend on the severity of the disease.
Syncope is the symptoms related to severe PE in the majority of patients, although
syncope could be the first manifestation of even low-risk PE. However, syncope as

the manifestation of acute PE is associated with higher hospital mortality only in women
who have two times higher hospital mortality than those who haven’t syncope (2,3).

When the patient with acute PE is admitted to hospital the most important risk factor,
equally important for both sexes is arterial blood pressure, and patients with systolic
blood pressure less than 90 mmHg had PE-related mortality higher than 20% at

least and probably higher than 30% if this low arterial pressure is sustained for at
least 30 minutes after initial fluid loading and oxygen therapy. In patients with
hypotension (systolic blood pressure less than 90 mmHg) further risk stratification
could be simply achieved with the measurement of arterial oxygenation. Patients
with arterial blood oxygenation less than 90% and/or the partial oxygen arterial
pressure less than 55 mmHg, have 2-3 times higher risk of hospital mortality
(unpublished results from REPER) and should be promptly reperfused.

Additionally, patients with cardiac arrest and need for mechanical ventilation had
very dismal prognosis, and the reperfusion as fast as possible with circulatory
support should be used without delay. Patients who have cardiac arrest on the first
day or who need to be put on mechanical ventilation have a mortality rate around
80%. Extracorporeal mechanical oxygenation needs to be considered in younger
patients with acute PE who have cardiac arrest or who are on mechanical ventilation
with some reperfusion strategy (1).

Another simple useful parameter available in almost all patients is creatinine
clearance. Although calculation of creatinine clearance is not a precise measure of
renal function in acute state, clearance calculated with Cokcroft-Gault formula is well
correlated to hospital mortality. Patients with creatinine clearance less than 30
ml/min have almost 3-4 times high in hospital mortality in both hypotensive and
normotensive acute PE patients (4).

Almost all patients with acute PE have computed tomography pulmonary
angiography (CTPA) at admission as this is the gold standard for the diagnosis of
acute PE. All normotensive patients should have CTPA at admission, and if it is
possible majority of patients with high-risk PE also should have CTPA, although this
is difficult to manage and high clinical suspicion with the clear finding on cardiac
ultrasound may represent the surrogate for CTPA in patients with circulatory shock.
Additionally, at least 5% of patients with acute PE have thrombi which can be
visualized during the cardiac ultrasound and those patients do not need CTPA for
the diagnostic purposes. The presence of thrombus in the right heart is also a dismal
prognostic sign that means at least 2-4 times increased risk for hospital death in
both normotensive and hypotensive patients (unpublished results from the REPER).
Right ventricle to left ventricle diameter ratio higher than 1 (RV/LV ratio > 1) and the
presence of a central thrombus (in main or lobar pulmonary arteries) on an
admission CTPA, mean higher hospital mortality only in women but not in men (5).
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Some simple electrocardiography signs are also associated with higher risk for
intrahospital mortality. The presence of paroxysmal atrial fibrillation and transient
right bundle branch block (complete or incomplete) present the risk pattern for death
(2-3 times higher) only for women (6,7).

Cardiac ultrasound and cardiac troponin blood levels also have an important role in
the risk stratification in normotensive PE patients. Patients with tricuspid annular
plane systolic excursion (TAPSE) higher than 1.8 cm have zero PE related mortality.
Patients with normal troponin have very low PE related mortality, less than 1% and if
there is no RV dysfunction PE related mortality rate is zero. Patients who have cardiac
troponin blood level above normal with RV dysfunction have PE related mortality rate
about 8% (8, and unpublished results from the REPER).

Estimation of risk of bleeding

The main obstacle for the reperfusion therapy is high risk for bleeding on thrombolytic
therapy in many subgroups of patients. Using classical systemic thrombolytic protocol

with 100 mg of tissue plasminogen activator over two hours, we can expect 10% of major
bleeding, 1-2% of intracerebral bleeding and 2-3% of fatal bleeding. When we talk about
absolute contraindications for thrombolytic therapy there are several important issues
that should be considered. The consequence of using classic protocol of tPA (100 mg for
two hours infusion) in patients with absolute contraindication means very high risk for
causing serious bleeding that will result in death. Active or recent bleeding (in the last
month) in the site where we cannot control bleeding, recent major surgery (several days
after surgery), recent (in the last month) ischemic stroke or hemorrhagic stroke at any time,
and aortic dissection, are some of the most important and clear absolute contraindications
for systemic thrombolytic therapy (1). However, does it mean that this is contraindication
for local, catheter directed use of much smaller amounts of thrombolysis (less than 20 mg)
which can reperfuse enough pulmonary circulation for a survival of high-risk PE patients?
Mechanical catheter aspiration of the large thrombus masses in high-risk PE patients
enough to secure circulatory stabilization and survival in the larger cohort of such patients
still need clinical confirmation. We also must account that those patients with absolute
contraindications for systemic thrombolytic therapy also need full anticoagulation therapy
for many days, and that the use of cava filters cares for a lot of possible complications

and in many circumstances is not enough to prevent further PE.

Therefore, the estimation of bleeding risk is also important when we consider the use of
any amount of thrombolytic therapy. In our cohort of 500 patients who were treated with
thrombolytic therapy (any kind) showed that previous bleeding, recent surgery (from the
7-21 day from the surgery), previous use of drugs which could be associated to bleeding
(antiplatelet therapy, corticosteroids, non-steroid anti-inflammatory drugs and
chemotherapy) and the presence of diabetes mellitus represent independent risk factors
for bleeding (9). It is logical to conclude that advanced age, severe liver and renal failure,
coagulopathies (thrombocytopenia as the most frequent) are also associated with
bleeding in patients receiving thrombolysis. The presence of any of these factors means
that patients have higher risk for bleeding, but many patients have neither of these
factors and represent the low-risk bleeding patients.
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SThe strategy of reperfusion therapy depends on the estimation risk of death from PE
and the risk of bleeding. According to this, we recommend a reperfusion strategy for
patients with high-risk and intermediate-high risk PE taking into account the risk for
bleeding (10,11).

Treatment of patients with high-risk PE and
intermediate-high risk PE

(Intermediate high risk PE, therapy shoud be started with anticoagulation, if there
is no improvement we have to consider escalation of therapy)

Absolute contraindication

for systemic thrombolysis
YES or high risk for bleeding NO
v

Cardiac ultrasound » Classic iv.
coT . Thrombus entraped in PFO or Systemic tPA
Or antlco?gulant large thrombus mass in right protocol
thera?v tll] heart > Modified, lower
deterioration dose, longer iv
4 infusion of tPA
Cardiac surgery » CDT

Figure 1. Schematic algorithm of reperfusion therapy in high-risk and intermediate-
high risk PE patients with respect to bleeding risk. (CDT — catheter directed therapy,
PFO — patent foramen ovale).
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3HAYEHE HA ABO KPBHOIPYMNMHUOT CUCTEM 3A NOJABATA HA BEHCKUOT
TPOMBOEMBOJIU3AM
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THE ROLE OF ABO BLOOD GROUP SYSTEM IN THE OCCURRENCE OF
VENOUS THROMBOEMBOLISM

Ristovska E.!, Makarovska Bojadzieva T.%, Velkova E.%, Petkovic E.}, Dejanova
llievska V!, Hristova Dimceva A.}, Todorovski B.!, Bosevski M.?

L nstitute for Transfusion medicine, Skopje, North Macedonia,
2Universitity Clinic of Cardiology-Skopje, Faculty of Medicine, UKIM, North Macedonia

Abstract

Background. The association of blood group antigens, especially those from the
ABO system and some diseases is well known. The alleles of the ABO locus have
functional effect on the level of some plasma coagulation factors which contributes
to a thrombophilic condition and increase the risk for occurrence of venous
thromboembolism.

Aim. To examine relationship between ABO blood genotype with the occurrence of
thromboembolic disease in our population, as well as to asses the risk for
thrombosis in individuals with non-O0 blood group genotype in comparison to those
who poses it.

Material and methods. This prospective case control study included 52 patients with
a confirmed diagnosis of venous thromboembolism (VTE) and a control group of 50
healthy subjects who do not have a personal or family history of thrombosis. The tests
were performed on a sample of venous blood 2-6 ml in EDTA, in the laboratories of
the Institute of transfusion medicine in R.N. Macedonia. In addition to the serological
ABO typing, ABO aleles from ABO system (A1, A2, O1, 02, B) were determined by
molecular methods (PCR-SSP and RT-PCR). Results. The results from ABO phenotyping
and ABO genotyping performed in patients with VTE, as well as in the control group,
show significant correlation with non-O0 genotypes and occurrence of VTE in our
population, in manner of increased additional trombotic risk, as a result of ABO
system. Patients with VTE with non-OO genotype are with significant higher
prevalence with 86.5%, in comparison with 13.5% occurrence of OO genotypes (x2
test p=0,027 (p<0.05)).

The most frequent genotype in group of patients with VTE is 01A1 with 40.4%, while
in control group is 0101 with 32% occurrence. The genotype O1A1 is most frequent
genotype in three groups of patients with VTE, in group of patients with deep vein
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thrombosis (DVT), pulmonary embolism (PE) and in those where is diagnosed DVT
and PE in the same time, with occurrence of 35.7%, 55.5% and 50% respectively,
but with significant lower occurrence of this genotype in control group with 24%.
Genotype A1A1 has statistically significant correlation with occurrence of PE in our
population. In correlation with occurrence of DVT are 01A1 and O1B genotypes and
in correlation with PE is O1A1 genotype.

Conclusion. The results confirm association on ABO blood group system with the
occurrence of venous thromboembolism, so non-O0 genotypes are connected with
higher trombotic risk in comparison with OO genotypes in population in R.N.
Macedonia.

Keywords: ABO genotype, ABO alleles, ABO system, venous thromboembolism
(VTE), deep vein thrombosis (DVT), pulmonary embolism (PE), thrombophilia.

BoBea. Mo3HaTa e NOBpP3aHOCTA Ha KPBHOMPYMNHUTE aHTUTEHWU, @ 0COBEHO OHME oA
ABO cuctemot n Hekou 3abonyBarba. Anenute og, ABO noKycoT umaat
OYHKUMOHANHM ePeKTM BP3 HMBOTO Ha OApeAeHM NAa3MaTCKM MPOTENHMN KOU
y4ecTByBaaT BO MPOLLECOT Ha Koarynaumja, Taka WTO NpMaoHecyBaaT 3a cocTojba Ha
Tpombodunuja n ro sronemyBaaT PU3MKOT 3a NojaBa Ha BEHCKN Tpomboembonmsam.

BeHcKkMoT Tpomboemboinzam Kako mMynTudaKTopuesnHa, NoaureHcKa bonecr,
Haj4ecTo pe3ynTaT Ha MHTepaKumMja Ha NpeguCcnoOHMPAYKUTE FTEHETCKN
NOAMMOPPU3MUN U CTEKHATU GAKTOPU HA PU3UK, UICTOBPEMEHO € eAHa 04, BOAEUYKUTE
NPUYNHU 32 MOPONAUTET U MOPTANMUTET Kaj HAC M BO CBETOT M 3aTOa € CeKorall BO
GOKYCOT Ha MHTEPEC Ha KAMHMYAPUTE N NCTPAXKYBaUUTE.

ABO KpBHaTa rpyna ce HacneayBa aBTO30MHO KOAOMWHAHTHO, OAHOCHO CeKoja
nHanBuAya Hacneaysa aose ABO anenun, no egHa anena HacnegHa og, CeKoj
poauten. Bo pamkute Ha ABO cuctemoT noctojaT u ronem 6poj anenckmn Bapujaumu
Ha TpuTe rnaBHu anenun: A, B u O, Kon co meToanTe Ha MoJiekyslapHa buonoruja
0BO3MOXKYBaaT AudepeHunjaumja Ha net ocHoBHM anenn: 01, 02, A1, A2 n B,
KOMBWUHMpPaHKU BO 15 reHoTMnoBwW.

ABO noKycoT uma GyHKLUNOHANHW epeKTn Bp3 HMBoaTa Ha VWF u FVIII. BpojHu
CTYAUU YKaXKyBaaT AeKa nHansmnayute Kom He ce O KpBHa rpyna Bo pamku Ha ABO
CUCTEMOT, MMaAaT MOBUCOK TPOMDOOTUYEH PU3MK, KAKO PEe3yNTaT HAa MOBUCOKO HMBO Ha
FVIII n vWF. KoHueHTpauunte Ha VWF u FVIII Kaj xomo3surotute Ha Al v B anenor,
oAaHocHo A1A1 1 BB reHOTUNOBUTE Ce Masiky MOBUCOKM BO cnopeaba co
xetepo3urotnte A10 nnum BO. NHansnayv Kom ce Hocmutenn Ha Al n B anennte
MMaaT MOBUCOK TPOMOOTUYEH PU3MK, KAKO M BUCOK PU3NK 3a PEKYPEHLMja, TaKa LITO
OBWE anenn moxe ga buaat HesaBUCHU GAKTOPM Ha PM3MK 3a NOjaBa HAa BEHCKUOT
Tpomboembonnzam.

ABO reHoTMNKM3auujaTa Tpeba aa buae aen o nabopaTopucKuTe TECTOBM 3a
Tpombodunnmja, co MOXKHOCT 3a YTBPAYBaHE Ha JOMNONHUTENEH TPOMBOTUYEH PU3UK
Koj npousnerysa og ABO reHOTUNOT, KAaKO pe3ynTaT Ha MHTEpPaKLUKWja NomMery anenunte
oa ABO cuctemoT, ogpeaeHn TPOMOOPUIHM MAPKEPU N CTEKHATU PU3UK PaKTopH,
KaKo LWTO ce Komopbuautetmute. OBME CO3HAHMja MOXKe Aa bBuaaTt KOPUCHM BO AeNOT
Ha ageKBaTHa npeseHuMja Ha BTE, co meHyBake Ha HAYMHOT Ha KUBOT,
34,paBCTBEHOTO OgHECYBatbe U XKMBOTHATA CpeamHa, CO LWTO KOHEYHO ce B/Mjae Ha
3ronemyBam€e Ha jaBHOTO 34paBje.
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Len. [la ce ucnmuta nosp3aHocta Ha ABO KpBHOrpynHMOT reHOTUMN CO NOjaBaTa Ha
BEHCKUTEe Tpomboembonncku 3abonysarba BO HallaTa nonynalnja, Kako u
yTBpAyBatb€ Ha PU3MKOT 3a TPOM603a Kaj MHAMBUAYUTe Kom He ce OO KpBHOrpyneH
reHoTun Bo cnopeaba co oHMe Kou ro noceayBaaT MICTOMMEHMOT reHOoTMN. 3a Taa
uen ke buae McnUTaHo:

e 3acrtaneHocT Ha ABO ¢eHoTunosu 1 ABO reHOTMNOBU Kaj nauneHtute co BT
n/vnn NE 1 KOHTpOAHaTa rpyna.

e [loBp3aHocTa Ha ABO ¢eHoTMnosu n ABO reHoTMNOBM co nojaBaTta Ha BT
n/wnu ME.

Martepujan n merogu. Bo oBaa npocneKkTMBHa case control cTyanja BkayvyeHu ce 52
NaLUWeHTH co NoTBpAEHa AMjarHo3a Ha BEHCKN Tpomboembonnszam (BTE) u
KOHTPOAHA rpyna o, 50 34paBn UCNUTAHULM, KOWM HEMAAT IMYHA UM CEMEjHA
aHamHe3a 3a Tpombo3a. UcnutyBarbaTa ce HanpaBeHW HA NPUMEPOK BEHCKA KpB 2-6
ml Bo EDTA, Bo nabopaTtopumnte Ha MHCTUTYTOT 3a TpaHCchy3noHa MeanLMHa Ha

P.C. MakeaoHuja. ABO KpBHaTa rpyna e oapeeHa co CeponoWwKn meToam Bo
NnabopatopujaTta 3a CepONOLLIKA KPBHOrPynHa TUNM3auunja Ha AapUTeNN Ha KPB.
Anenute og ABO cuctemor (A1, A2, 01, 02, B) ce oapeaeHn co MONEKyNapHU
MEeTOoAM, NOAMMEpPa3a BEPMKHA peaKLnja Co CEKBEHCHO cneumduyHn npajmepum
(PCR-SSP) u real-time PCR (RT-PCR) Bo pea/siHO (BUCTUHCKO) Bpeme BO
nabopartopmjaTta 3a monekynapHa bruonoruja.

Pe3yntatu: Pe3yntatute roBopart 3a 3Ha4yajHa NOBP3aHOCT Ha He-O0 reHoTUNOBUTE
co nojaBaTa Ha BTE BO HawaTa nonynaumja, Bp3 OCHOBA Ha A0b6MeHUTe pe3ynTaTu
oA ABO ¢eHoTunmsmpameto n ABO reHOTUNM3MpareTo Ha NaumeHTuTe co BTE u
KOHTpOAHATa rpyna.

Tabena 1. Cnopeaba Ha nHumaeHua Ha OO n He-OO reHOTMNOBM Kaj NauUeHTUTe co
BTE 1 Kaj KOHTpOAHATA rpyna

MayneHtn co BTE KoHTponHa rpyna P

6poj (%) 6poj (%) (x* Tecr)
e]0) 7 (13.5) 17 (34.0) 0.027
He-O0 45 (86.5) 33 (66.0)
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CTaTUCTUYKKM 3HAYajHa Kopenauuja e NnpoHajaeHa nomery He-O0 reHoOTUNOBUTE
1 nojaBata Ha BTE Bo Hawata nonynauuja (p<0,05). 3HauMTeNHO Norosiema
3acTtaneHocT umaat He-OO reHOTMNOBUTE BO rpynaTta Ha nauneHTn co BTE, Koja
nsHecyBsa 86,5% (45/52) Bo oaHoc Ha OO reHOTUMNOBUTE CO 3acTaneHocT oA 13,5%
(7/52). CtaTucTMukaTa aHa/IM3a NOKaXKa CTaTUCTUUKM 3HAYaeH PU3KK 33
Tpomboembonunckm 3abonyBarba Kaj Hocutenute Ha reHotunosute O1A1/02A1 co
3actaneHoct og 40,4%, Bo cnopeaba co KOHTPONHATA rpyna Kage WTo HMBHATa
3acTaneHocCT e nomana 1 usHecyBa 26% (p=0.029). leHotunot O1A1 e co Hajronema
3aCTaneHOoCT BO TpUTE rpynu Ha nauneHTn co BTE, o4HOCHO BO rpynaTta Ha
nauneHTn co anaboka BeHcka Tpombo3sa (ABT), nynmoHanHa embonuja (ME) u Kaj
OHME Kaj KOU NCTOBPEMEHO e anjarHoctuumpaHa ABT mn INME, co 3acTaneHoCT oA,
35,7%, 55,5% n 50% nocneposaTenHo, a 0BOj reHOTMN € CO 3HAYUTEeNHO NOMana
3aCTaneHOoCT BO KOHTPO/IHATA rpyna og, 24%.

MauneHm co BT N=42 (%)

4.8% 9
9.5% 14.3%

L)

4.8%

2.4%

H 0101 m 0102 m AlA1l m O1A1 m O2A1 m A1A2 m Ol1A2 mBB mO1B mAlB m A2B

lpaduKoH 1. MpadunyKkn npmnKas Ha 3actaneHocT Ha ABO reHOTMNOBM Kaj naumeHTuTe co ABT

MauneHTn coME N=18 (%)

5.6% 11.1% m 0101 m 0102

11.1% ' Al1Al1 m O1A1

5 6% " 11.1% m 0241 mAI1A2
AN m OIA2 m BB

mOIB mAIB
mAZB

lPadnKoH 2. MNpadunyKM NpmnKas Ha 3actaneHocT Ha ABO reHOTMNOBM Kaj naumeHTuTe co MNE
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OpurnHaneH Tpya,

MauyneHtn co ABT n MEN=8 (%)

12.5% 12.5% m 0101 m 0102
A1A1 m O1A1

02A1 m A1A2
A 12.5% m Ol1A2 mBB

mOl1B mAIlB

' -

lpadumKkoH 3. MNpadmyku NnpmKas Ha 3actaneHocT Ha ABO reHoTUNOBM Kaj naumeHTute co ABT mn MNE

leHoTMnoT A1A1 nma cTaTUYKM CUTHMPMKAHTHA NOBP3aHOCT CO nojasaTa Ha [E Bo
HallaTa nonysiaumja, Co NPUMEHa Ha IOTUCTUYKA BMHApHa YHMBAPWjaHTHA aHaAM3a
(p < 0,05). Bo kopenauuja co nojasata Ha BT ce O1A1 u O1B reHOTMNOBUTE, @ BO
Kopenauumja co NE e O1A1 reHotnnot. Co ABO reHoTMnNM3aumjaTa ce OBO3MOXKYBa
NnoersakTHa NpPoLeHKa Ha TPOMOOTUYHMOT PU3MK, Kaj naumneHTuTe co BTE.

AucKycuja. Bo akTyenHOTO UCTparkyBakbe No HanpaseHa ABO reHoTunmsaumja Ha
naumeHTute co BTE 1 KoHTpoAnHaTa rpyna, o4 AobueHuTe pesyntatm MHUMAEHLUATa
Ha BTE Kaj He-OO reHOTUNoBUTE € CTAaTUCTUYKN CUTHUPUKAHTHO NOBUCOKA, BO
oaHoc Ha OO0 reHoTunosuTe (p<0,05). 3HAUMTENHO € NOBUCOKa MHUMAeHUaTa Ha BTE
Kaj ncnutaHuumute co He-OO reHoTmn 86,5%, Bo cnopeaba co OO reHOTUNOT CO
13,5%. He-OO reHoTMNOBUTE Ce NOBP3aHM CO 3roNeMeH TPOMOOTHUYEH PU3UK BO
HawaTa nonynaumja.

[eHepanHoO nogaTounTe o4 AUTepaTypaTa ja AOKYMeHTMpPaaT NOBP3aHOCTA Ha
He-O KpBHUTE rpynu 1 nojaBaTta Ha BTE, Taka WTo NnpnbAMIKHO ABOjHO € 3rofiemeH
PU3KMKOT 3a nojaBa Ha BTE kaj He-OO0 reHoTunosuTte Bo cnopeaba co OO
reHoTMnoBuTe. Hajronem gen og, CTyaAuuUTe yYKaXKyBaaT Ha 3ro/ieMeH PU3KUK 3a BEHCKa
Tpombo3a Kaj He-OO reHOTUNOBUTE U TyKa pPe3ynTaTmuTe ce NPUANYHO
KOH3UCTEHTHMU.

Cnopeg Spiezia n copabotHmMumnTe, He-O KpBHaTa rpyna e nosp3aHa co
NOBUCOK pu3KnK 3a BTE, a co gogaBarbe Ha pU3NKOT 04, oCTaHaTUTE TpombodunHU
MapKepu BKYNHMOT TPOMOOTMYEH PU3MK Ce 3rosiemyBa noBeKkeKpaTHo. OBa
CO3HaHME MOXe Aa MM NAeHTUPMKYBA FPynmuTe Ha NaLUMEHTM KOU Cce COOABETHM 3a
COBeTyBakbe, MOHATAMOLLHO TeCTMpakbe N Noaobpo cnegere. ABO KpBHATA rpyna
MMa NoTeHuMjan ga bGuae BKAy4YeHa N30AMPaHO UaM BO KombuHaumja co
TPpOMbBOPUAHMTE MapKepu, KaKo Aen og, eaeH noceondateH moaen 3a NPoLEeHKa Ha
PU3MKOT 3a nojasa Ha BTE.
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OpurnHaneH Tpya,

Op pe3yntatute Ha Vasan u cop. ABO KpBHaTa rpyna Kako efieH o
HajBa*KHUTE paKTOPU Ha PU3MK 3a NojaBa Ha BTE 1 e BO KOH3UCTEHTHA NOBP3aHOCT
co nojaBaTa Ha BTE, Kako npB TPOMbOOTUYEH HACTaH, PEKYPEHTEH NN aCOLMPAH CO
NpoBOKauMmja.

Opa fobreHnTe pesynTaT BO CTaTUCTUYKKM 3HAYajHa Kopenaunja ce
n34B0jyBaaT XOoMO3UrotTute Ha Al anenot, oAHOCHO HocuTenuTe Ha A1Al reHoTmunoT
co nojasata Ha lNE Bo HawaTta nonynaymja. leHotnnosmte O1A1 1 O1B ce BO
Kopenauymnja co nojasata Ha BT, a BO Kopenauuja co nojasata Ha E e O1A1l
reHoTunoT (Pearson correlation).

MoBp3aHocTa Ha ABO cuctemoT co nojasaTa Ha BTE, Bo aen ce objacHyBa co
NOBUCOKUTE KOHUeHTpauuun Ha FVIII n vWF kaj nHamsuaymte co He-OO reHOTUN, HO
aKo ce gopage aeka ABO aHTUreHmuTe ce NPUCYTHU Ha eHA0TeNOoT Ha KPpBHUTE
CaZl0BM U ce AOMOAHUTENHO MOXKHW Bapujaumnm Ha CePYMCKMUTE HUBOA Ha
nHdnamaTopHuTe mapkepu (ICAM-1, TNF, E-cenekTunH, P-cenektuH), Ko rm
aetepmunHupa ABO noKycoT, ceTo OBa AgeslyBa CynopTUBHO Ha noBp3aHocTa Ha ABO
CUCTEMOT co nojasaTta Ha BTE. ABO N0KyCOT AeTepMUHMpPa 3roNemeHa
NPeaMCcCNoOHMPAHOCT KOH NojaBa Ha BTE WTO e BO COracHOCT co AobuneHuTe
pe3ynTaTu, OAHOCHO ronemarta 3actaneHocT Ha He-O0 reHoTunosuTe og, 86,5% Kaj
nauueHTtuTe co BTE (p<0,05).

Cnopea Wu 1 copaboTHULUTE NOCTON KOH3UCTEHTHA NOBpP3aHOCT nomery BTE u
He-O KpBHUTE rpynun. Tue Kopuctejkm KombuHupaHa rpyna og OO/A2A2/A20 KaKo
NHAEKC, KombuHaumjata og A1A1/A1B/BB co OR 2,44 (95% Cl 1,79-3,33) u
A10/BO/A2B 1 OR opa 2,11 (95% Cl 1,66-2,68). OTTyKa, He-O KpBHUTE rpynu,
ocobeHo reHoTunosute A1A1, A1B, BB counHyBane 3HaunteneH aen og dpakunjata
Ha nauneHTun co BTE, Taka wto ce cyrepmpa ABO reHOTUNM3ALM]AaTA KAKO MHOTY
Ba)KHa a/1aTKa BO NPOLEHKaTa Ha TPOMBOTUUYHMOT PU3UK.

Op pobueHnTe pesynTaty o4 aKTYeNHOTO UCTPaXKyBake, BO CTaTUCTUYKMK
CUrHMPUKAHTHA Kopenaumnja e A1Al reHOoTMNOT co nojaBaTta Ha [E Bo HawarTa
nonynauuja (p<0,05). loaeKa Bo xpBaTcKaTa nonynaunja cnopep, Keres n cop.
nauneHTmuTe co reHotunosu A1B n BB nmaat 3ronemeH pu3nk 3a nojasa Ha lE.

Op pobueHute pesyntath Hajuect reHoTun e O1A1 co 3actaneHocT oA 40,4% Kaj
naumneHTuTe co BTE n nctoBpemeHo e co Hajrosiema 3acTaneHocCT BO TpUTe rpynum Ha
NaLMEeHTN, OAHOCHO Kaj naumeHTute co ABT co 35,7%, Kaj naumeHTuTe co NE co
Hajrosiema 3actaneHocT o4 55,5% u Kaj OHMe co nctoBpemeHo AnjarHoCTULMpPaHa
ABT un INME co 50% 3actaneHocT. leHotnnot O1A1 BO CTAaTUCTUYKM 3HAYAjHA
Kopenauuja co nojaata Ha BTE Bo HawaTta nonynaumnja. [obueHute pesyntatu ce
BO COMNACHOCT CO pe3ynTaTtute Ha Tirado 1 cop. BO 04HOC HA MOBP3aHOCT Ha Al
aNenoT co xunepkoarynabumaHa coctojba og NnepmMaHEHTHO NU3MEPEHUTE NOBUCOKM
HMBOa Ha FVIII, Taka wTto Al anenoT ce cmeTa 3a He3aBUCEH PAKTOP HA PU3MK 3a
nojasa Ha BTE.

OAa nogaTtoumTe Ha ABe NonyaaumMoHo 6basnpaHu case-control ctygmm Ha
Wiggins 1 cop. NOBTOPHO Ce yTBpAYyBa 3ronemeH pusunk 3a BTE Kaj ucnutaHmuute
Hocutenn Ha Al anenot Bo cnopenba co 0101 reHOTMNOT. B anenot e noBp3aH co
3ro/ieMeH pu3uk 3a BTE Kako 1 3a ucxemmnyeH mo3o4eH yaap. A1B aunaotunot 6un
acouupaH co 2,7 natu sronemeH pusuk 3a BTE.

Cnopepg pe3yntatuTe o4, aMepuKaHCKaTa NPOCNeKTUBHA NIOHITUTYAMHATHATA
eTUO/OoLWKaA CcTyAnja Ha Tpomboembonunsmort (LITE), He-O KpBHaTa rpyna e
He3aBMCHO NOBP3aHa CO 3roJieMeH PU3MK 3a MaMonaTcku (HenposounpaH) BTE n
npeTcTaByBa foAaTeH GAKTOP Ha PU3MK Kaj HocuTenuTe Ha FV Leiden, wTo e BO
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OpurnHaneH Tpya,

COM/IAaCHOCT co pe3ynTaTtute Ha Dentalli u copaboTHuumTe. Of fobueHnTe pesynTtatu
He-OO reHOTUNOoBUTE Ce HE3AaBMCHO CTaTUCTUYKM CUTHUPUKAHTHO NOBP3aHM CO
nojaBaTta Ha BTE Bo HawaTa nonynauumja (p=0,027).

HajBa*kHO, BO COMMaCHOCT CO LIe/IMTE Ha OBaa CTyAWnja 1 AocerawHuTe 4obmnenHu
pes3ynTaTn, ce NOTBPAYyBa Kopenaumjata Ha ABO KpBHOrpynHUOT CUCTEM CO NojaBaTa
Ha BEHCKUTe Tpombembonncku sabonysara Bo HawaTa nonynauuja. OBaa cTyguja
NOKaXyBa CUrHUPUKAHTHA NOBP3aHOCT Ha He-OO0 reHoTMNOBUTE €O NojaBaTa Ha BTE
N 3ronemMeH TPOMBOTUYEH PU3UK Kaj HocuTenute Ha Al anenor.

MoTpebeH e ceondateH npuctan KoH BTE, Kako myntudaktopmnenHa bonecr,
KOja LUTO € BOI/1aBHO reHEeTCKM AeTepMUHMpPaHa, Taka WwTo He-O0 reHoTUnNoBuUTe
NpeTcTaByBaaT AoAaTeH GaKTOP Ha PM3MK 3a NojaBa Ha BTE. AGUTMBHMOT edeKT Ha
ABO reHOTMNOT CO TPOMBOPUAHMUTE MapKEPKU, KaKO reH-reH MHTePaKL MK, MOHATaMy
Tpeba ga 6GuaaTt aHaAn3npaHn BO KOMBUHALMja CO KOMOPONANUTETUTE N HAYNHOT Ha
YKMBOT, KOW AenyBaaT BO CMHeprmsam co nojasa Ha BTE.

3aKny4ok. Pesyntatute ja noTBpAyBaaT noBp3aHocTa Ha ABO KpBHOrpynHUoOT
CUCTEM CO NOjaBaTa Ha BEHCKMOT Tpomboembonnsam Bo nonynaumjata 8o P.C.
MakenoHuja, Taka wTo He-OO reHOTUNOBUTE Ce NOBP3aHM CO NOBUCOK
Tpomb0oTHYEH pU3KNK Bo cnopeabda co OO reHoTUNOBUTE.
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