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Abstract

The most common cause of thrombosis isischemic heart attack, the second one is stroke, and the third one is venous thrombosis.
According to European studies, venous thrombosis accounts for about 12 % of the population’s deaths. The pathogenesis of
thrombosis is well presented in the form of the Virchow’s triad, that includes damage to the vascular endothelium, hypercoagulation
and stasis. A pregnant woman is deficient in fibrinolytics and excessive in procoagulants. Pregnancy can be seen as a natural
example of the Virchow’s triad: the woman develops a state of hypercoagulation only because she is pregnant. Hypercoagulable
state in pregnant women directly correlates with age, genetic thrombophilias, and autoimmune diseases. The formation of a
blood clot may be associated with genetic factors, the so-called familial thrombophilias. This type of thrombophilia is caused by
abnormalities in the genes that carry information about proteins involved in blood coagulation — proteins C and S, antithrombin
Ill, Leiden mutation, prothrombin anomaly G 202110A. Thus, thrombosis is the result of an interaction between genetic and
acquired risk factors or a combination of them. This is confirmed by the RIETE data registry. It is highly advisable to identify
patients at risk and determine the strategy of managing these patients with the least dangerous consequences.
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BeHo3Hble TPOM603bl Y 6epeMEeHHbIX XKEHLUH: FeHETHYEecKue
W anureHeTHYeckue hakTopbl pucka
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Pe3stome

Camoii 4acTovi IPU4MHOV PA3BUTHNS TPOMO03A SBJISETCS ULLIEMUYECKIUI CEPACYHBIA PUCTYIT, HA BTOPOM MECTE — UHCYJIbT, HA TPEThEM
— BEHO3HbI TPOM603. [10 pe3yribTatam eBponeickux Ucc1ef0BaHni, BEHO3HbIN TDOMOO3 COCTAB/IAET B COBOKYMHOCTY 0K0/10 12 %
cmepTen HaceneHws. [1aToreHe3 Tpomb603a npescTaBieH B TpUaae Bupxosa, KoTopas BKIOYAET MOBPEX/EHNE IHAO0TEMS cocyla,
TUNepKoarysaunio n ¢1as. Y 6epeMeHHON XeHLMHbI (hopMUPYETCS AeQuUNT GOOPUHOUTUKOB U U3OLITOK MPOKOArynaHToB. bepe-
MEHHOCTb SIBIAETCA HATYPanbHON TPUAL0N BupxoBa — XeHLUHa UMEET COCTOSHNE TUNepKOoarynayuu To/Ibko rMoToMy, YTO OHa
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ABNISIETCS OEPEMEHHON. [MNEPKoAarynsMOHHOE COCTOSIHNE Y BEPEMEHHBIX NPAMO KOPPEUPYET C BO3PACTOM, FEHETUHECKUMMU TPOM-
6oghnnnamm, ayTonMMyHHbIMY 33060716BAHUAMU. BOSHUKHOBEHNE TPOMOA MOXET ObITh CBSA3AHO U C TEHETUYECKUMU (DaKTOpaMu, TaK
HAa3bIBAEMbIMU CEMENHBIMU TPDOMOOGUINAMN. [JaHHbIN BuL TDOMOOGUIUN 00YCII0BIIEH aHOMAITUSMU B FEHAX, HECYLLMX MHGbopMa-
Lo 0 OesIKax, MPUHUMAIOLLINX y4acTne B CBEPThIBAHNN KPOBU — POTenHb! C u S, aHTuTpoMOuH I, Mytauws JleineHa, aHomans
npotpombura G 202110A. Takum 06pa3om, TPOMOO3 SBSETCS PE3YIbTATOM B3aNMOABACTBUS MEXY FeHETUYECKUMU U IPNOOPE-
TEHHbIMW GhakTOpamun PUCKa wiam ux KomouHaumen. 1o noaTeepxaaetca AaHHbiMu pernctpa RIETE. Heob6Xxoanmo BbISBASTH
nauneHToB B rpynne PUCKa v 0npeaensTb CTPaTernio Be4eHNs 60/1bHbIX C HAUMEHBLLINMU OMACHbIMU NOCELCTBUAMM.

KnroyeBbie cnoBa: 1pomo603mO0/ms, TDOMOO3 [71y60KUX BEH, TPOMOOIMOONS NIErOYHOM apTepun, BEHO3Has TPOMO0IMO0-
s, Tpom603, MyTauus JlevigeHa

Cratba noctynuna: 21.06.2019; npunarta K nevaru: 08.08.2019.

Kondhnukt uutepecos

ABTOp 329BNSI€T 06 OTCYTCTBUM HEOOXOAMMOCT PACKPLITUA (DMHAHCOBOW NMOALEPKKM UK KOHIIMKTA UHTEPECOB B OTHOLLIEHUN
JIaHHOM ny6nuKauuu.

lpencraBnexHue Ha Hay4HOM MEpONPUATHM
[laHHas nekuns 6bina npejcTasneHa Ha Hay4HoM meponpusaTiu B CeqeHoBckom YHusepcuTeTe (16 mas 2019 1., MockBa, Poccus).

Ina uutupoBanus: dnanamu 1. BeHO3Hble TPOMOO3bl Y GEPEMEHHbIX XKEHLLWH: FTEHETUYECKUE WU 3NUTEHEeTUYeCKMe (DAKTOpBbI
pucka. Akywepctso, Mmuekonorns n Penpogykuyms. 2019;13(3):245-254. DOI: 10.17749/2313-7347.2019.13.3.245-254.

It can be said that venous thrombosis is a
disease with five different clinical manifestations:

MoXHO CkasaTb, Y4TO BEHO3HbIA TPOMO03 — 3TO 3a60MeBaHNe C
MATBIO PA3NIMYHBIMK TUMAMKU KIMHWYECKMX NPOSIBNEHNIA: TPOMO03

deep vein thrombosis (DVT) characterized by
permanent embolism leading to two main
outcomes - pulmonary embolism (PE) and
chronic thromboembolic pulmonary hypertension
(CTEPHP). The fourth manifestation is a post-
thrombotic syndrome (PTS), which causes severe
and disabling trophic skin lesions. Death as a
result of PE or CTEPHP is the fifth manifestation of
venous thromboembolism (VTE). PE remains the
most serious complication, initiating 15 thousand
deaths per year in France alone (Fig. 1).

50-60 %

Chronic
ThromboEmbolic
Pulmonary
Hypertension

2.20 % m CTEPHP
0.5-4 %

Case-fatality rate 6 % at 30 days

rny6okux seH (TI'B, aHrm. — Deep Vein Thrombosis, DVT), xapakrepu-
3YIOLLMIACS NOCTOSHHON AMO0NMei, BeAyLLEN K BYM OCHOBHbIM UCX0-
Jam — JIer04HOI aM60NuM (TPOMOOIMOONTUM JIErOYHON apTepun —
TONA, anrn. — Pulmonary Embolism, PE) u XpoHu4eckon TpoM603aMm-
60N14eCKOI Nero4Hoi runepteHsum (aHr. — Chronic ThromboEmbolic
Pulmonary Hypertension, GCTEPHP). YetBepToe nposiBfeHne — noct-
Tpom6oTU4ecknin cuiapom (MTC, aHrn. — PostThrombotic Syndrome,
PTS), BbI3bIBAKOLLWIA TSHKENbIE U UHBANMAN3NPYIOLLME TPODUYECKMe
nopaxeHust kKoxu. CmepTb Kak cneactaue TIJTA unu CTEPHP aBns-
eTcs natbiM nposieneHnem [1]. TAJIA ocTaeTcs cambiM CEPbE3HbIM
OCJOXXHEHNEM BEHO3HOW TpoM603am60nuK (BT3), HMLMMPYIOLLMM BO
@paHuun 15 Thic. cMepTen B rof (puc. 1).

Incidence 1-2/1000 per year
20-25 % recurrence within 5 years

PTS

Post-Thrombotic
Syndrome

20-50 % Proximal
DVT 10% severe PTS

Scheres et al Res Pract Thromb Haemost. 2018,2:199-208

Figure 1. Venous thromboembolism — one disease with five clinical manifestations.

Pucynok 1. Benosnast TpoM003M00511s1 — 3a00JIeBaHUE € NATHIO TUIIAMHU KIMHUYECKUX MPOSIBICHUH.
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The estimates of thrombotic conditions per 100 000
population in Denmark, Korea, Hong Kong, Sweden,
and the United States show that the primary cause is
ischemic heart attack. The second one is stroke. And
the third one is venous thrombosis [2—4]. Moreover,
the incidence rates are growing. So we become more
and more vulnerable in terms of the risk of death
caused by venous thrombosis. Notably, people of the
African and African American origin are in a higher risk
as compared to Hispanic-Latinos or Asian people. So
we are not all equally prepared to resist that enemy. In
Europe, venous thrombosis amounts to ~ 12 % of all
deaths [5]. It is more than AIDS, breast cancer, and
traffic accidents together (Fig. 2, 3).

OueHKM TpOMBOTMYECKMX COCTOAHMIA Ha 100 TbIC. HAaceNeHus B
Hannu, Kopee, FoHkoHre, LBeunu, CLUA noka3biBatoT, HTO CaMoli
4aCTOM MPUYMHOI PA3BUTUSA NATONOTN ABNAETCA ULLIEMUYECKNIA
cepAeyHbld mpucTyn. BTOpod NpUYMHON SABNSETCA WHCYIIBT,
TpeTbeil — BEHO3HbI Tpom603 [2-4]. bonee Toro, ux 4mcno
pacTeT. Takum 06pa3omM, Mbl CTAaHOBUMCS BCe 00/1ee NOABEPXKEHbI
PUCKY CMEpPTU OT BEHO3HOIr0 TPOM603a, MPUHEM YEPHOKOXKIE 1NN
adhpoamepuKaHLbl B 60NbLUEN CTEMNeHN, YeM MCnaHLbl 1 NIaTUHO-
amMepUKaHLbl, 11, KOHEYHO, YeM a3maTbl. Tak 4TO Mbl He PaBHbl
nepef nuuom atoro Bpara. 1o pesynsratam WUCClef0BaHWA B
EBponeiickom c006LLleCTBe, BEHO3HbIA TPOMO03 COCTaBNAET B
COBOKYMHOCTM 0K0M0 12 % cMepTelt Hacenenus [5]. 3To 6orblue,
yem G, pak rpyan n 4OPOXHO-TPAHCMNOPTHbIE NPOMCLLECTBUS
BMECTe B3AThle (puc. 2, 3).

VTE INCIDENCE BY ETHNICITY

Women's Health Initiative (WHI) linked to Medicare claims
VTE occurrence among 71,267 post-menopausal women during 1993-2012.

Al White Afric;)l:a:::u/erican Hlfg:]i::f / Paciﬁzl?slla/nder
Total participants 71,267 61,235 5574 1785 1619
Total number of VTE 2481 2194 210 32 17
Mean folow-up in years 8,57 8,86 6,75 5,69 7,46
| VTE incidence?/ 1000 person years 4,06 4,04 5,58 3,15 1,41 |
Includence rate ratio (95 % CI) - 1.00° 1.38(1.20,1.59) | 0.78 (0.55, 1.11) | 0.35(0.22, 0.56)
p-Value - - <0.001 0.16 <0.001

Case fatality rate 8% at 28 days and 22% at 1 year (comorbidities+++)

Annualized rate of recurrence 5.30 per 100 person years

Burwen et al Thromb Res 2017; 150: 78-85

Figure 2. Estimates of thrombotic conditions per 100 000 population.

PucyHoxk 2. Ouenka pacnpocTpaHeHHOCTH TpoM0030B Ha 100 ThIC. HaceneHus.

# 600000 7
500000 -
400000 |
300000 -

200000 |

Deaths/year

100000 |

g VTE

AIDS

12% of Cumulative
Deaths in EU

Breast Prostate Traffic
cancer cancer accidents

Cohen AT, et al (VITAE). Thromb Haemost 2007, 98: 756764

Figure 3. Venous thromboembolism is major public health problem.

Pucynok 3. Bero3nast TpoM005MO0IHsI: OCHOBHAsI ITpodJieMa 00IEeCTBEHHOTO 3710POBBSL.
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How does the pathological formation of blood clots
start? The essence of the mechanism is remarkably
represented by the Virchow’s triad (Fig. 4), which includes
damage to the vascular endothelium, hypercoagulation
and stasis [6]. These three are the key processes leading
to the imbalance in the hemostatic system and the
development of thrombosis. Activation of blood clotting,
venous congestion, damage to the blood vessel walls
often occur during pregnancy. These developments
depend on the fetus weight, the motor activity of the
mother, her genetic characteristics and much more. But
the problem is that sometimes venous congestion
develops faster because the pregnant woman with
varicose veins spends too much time in bed. Increased
risks of thrombosis can also be associated with damage to
the blood vessel wall in the postpartum period, which can
trigger thrombosis in case of childbirth trauma, or after
the insertion of a central venous catheter, or on the
background of previous episodes of thrombosis.

Figure 4. The Virchov’s triad.

Pucynoxk 4. Tpuana Bupxosa.

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PIIEKESYSEX

In pregnant women, the balance between the
proactive and inhibiting factors of hemostasis is
unstable. In the state of hypercoagulation, the proactive
Factors II, V, VII, IX, X etc. are increased. And there is a
decrease in the inhibiting potential of protein C, which
is called Protein G-resistance [7]. So a pregnant woman
has an excess of procoagulants and a deficiency of
fibrinolytic factors (Fig. 5). Pregnancy is a natural
example of the Virchow’s triad: the woman develops
the state of hypercoagulation just because she is
pregnant [8].

Venous stasis can develop during pregnancy and after
childbirth when aggravated by: flight for more than
4 hours, prolonged bed rest, a sudden change in body
position, heart failure, varicose vein disease. Other
causes of venous stasis in the postpartum period include
damage to the vascular wall due to large-scale orthope-
dic surgery, invasive surgical procedures, injuries, and
previous episodes of thrombosis, as well as a central
vein catheterization or a pacemaker insertion [7].

Kak 3anyckaercs natonormyeckoe o6pazoBaHne KPOBSAHbIX
cryctkoB? CyTb MexaHW3Ma 3ameyaTtenibHO NpejcTaBneHa B
Tpuage Bupxosa (puc. 4), Kotopas BKJIHOYAET MOBPEXIEHME
9HOOTENUsa Ccocyda, runepkoarynaumio u cras [6]. Takum
06pa3om, [aHHble TpWU Mnpouecca ABAATCA KHOYEBbIMU B
HapylweHW! CUCTEMbl remocTasa U pasBUTUM TPOMOO3a.
AKTuBaUMA CTaunii CBEPTbIBAHUS KPOBW, BEHO3HbI 3aCTOMN,
NOBPEX[EHNe CTEHKW KPOBEHOCHOr0 COCyda 4acTo BO3HW-
KatoT BO BpeMs 6EPeMEHHOCTH, Y4TO 3aBUCUT OT BeCa BblHa-
UNBAEMOr0 MJofAa, ABWUraTenbHOW akTUBHOCTU MaTepu, ee
reHeTU4YeCcKNX OCOOEHHOCTEM W MHOroro Aapyroro. Ho
npo6nema B TOM, YTO MHOTAA BEHO3HbI 3aCTON YCUIIMBAETCA
13-32 NOCTENbHOMO PeXxuMa npum BapuKO3HOM pacLUUpeHum
BeH. TakXe YBeIMYNBAOTCA PUCKI TPOMB03a Npu NoBpexze-
HUW CTEHKU KPOBEHOCHOI0 COCYAa U3-3a pOA0B B NOCIIEPOA0-
BOM Mepuoje, 4TO MOXXET CMpOoBOLMPOBATb MATOMOTNIO B
cfiyyae TpaBMbl, WM YCTAHOBKW LIEHTPAnbHOr0 BEHO3HOr0
Katetepa, Un Npu Hanu4yuu NpeabliayLInMx cnyvyaes TpomM603a
B aHaMHe3e.

Venous
stasis

Activation of
coagulation

THROMBOSIS

Injury to the
blood vessel
wall

Byrnes & Wolberg Hamostaseologie. 2017; 37(1): 25-35

Y 6epemeHHbIX 6aaHC MeXay akTUBUPYIOLLMMU N UHTUOUPY-
oLMMI hakTopaMmu reMocTasa yeToinyme. B cnyyae runepkoa-
rynauuy  HabnaaeTcs  yBENMYeHWe NPOaKTUBMPOBAHHbIX
thaktopos Il, V, VII, IX, X u 7. A. Bce oHu yBenuyeHbl. OaHOBpe-
MEHHO NMEETCS CHYKEHWE NHTMOUTOPHONM CNOCOBHOCTM NpoTe-
nHa G, TaK HasblBaemasi Pe3MCTEHTHOCTb K npotenHy G [7].
Takum 06pa3omM, y XeHLLMHbI opMupyeTcs fednumnt pubpu-
HOJTUTUKOB 1 N36bITOK MPOKOArynsaHToB (PUC. 5). bepemMeHHOCTb
ABNSAETCA HATYPalbHOW TpUaLoii BupxoBa — XEHLUMHA NMeeT
COCTOSIHIE TnepKoarynaLmum TofibKo NOTOMY, YTO OHa ABJISETCA
bepemeHHoN [8].

BeHO3HbI CTa3 MOXET Pa3BUTLCA BO BPEMS 6EPEMEHHOCTM I
nocne pofoB Ha (PoHe CneaytoLnx 06CTOATENbCTB: MHOM04aco-
BOW nepenet (60sibLUe 4 4), NOCTESIbHbIA PEXUM, Pe3Koe n3me-
HEHWe NoMoXeHUs Tena, cepAeyHas HejoCTaTO4HOCTb, BapUKO3-
Has 60/1e3Hb. [10N0SHATENIbHO B NOCNIEPO/10BOM MEPUOAE MOXET
IMETb 3Ha4eHME NOBPEXAEHNE COCYANCTON CTEHKM BCMEACTBUE
MacLUTabHbIX OPTOMEANYECKUX XUPYPrUYECKIUX BMELLATEeNbCTB,
IHBA3WBHbIX XMPYPrUYeCKNX Npoueayp, TpaBm, Hanmyus TpoM-
0032 B NPOLLSIOM, NPW KaTeTepu3auni LIeHTPanbHON BEHbI UMK
NOCTaHOBKE KapauocTtumynatopa [7].

m http://www.gynecology.su
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Activation-Procoagulant

* Fibrinogen
Factors I, V, VII,
VIII, X

Coagulation

Protein C

TFPI

Plasminogen

Fibrinolysis

PAI-1

Inhibition-Anticoagulant

Figure 5. Hypercoagulable state and pregnancy.

Pucynok 5. CocTosiHue THIIEPKOAryJIsiiuy U 0epeMEeHHOCTb.

Hypercoagulable state in pregnant women
correlates with their age, inherited thrombophilias,
and autoimmune diseases.

We are especially interested in the specific vascular
segment and the factors triggering blood clotting. The
clot formation depends on both plasmatic and cellular
factors. Recently, Neutrophils Extracellular Traps
(NETs) have been described. Their main components
incorporate histones, enzymes and peptides of the
granules [9-11]. Using these NETSs, neutrophils catch
bacteria at the site of the damage (Fig. 6).

In venous thrombosis, activated endothelium
releases von Willebrand factor and P-selectin, which
attract platelets and neutrophils. During activation,
the platelets induce the neutrophils, and they release
extracellular traps, which become scaffolds for clot
formation and platelet adhesion. The NETs trigger the
breakdown of the tissue factor inhibitor and the
stimulation of Xa factor. Thus, NETs also participate in
paving the "platelet road".

As we know, in pregnancy, the NETs are released
by the action of estrogens and G-CSF (granulocyte
colony-stimulating factor). Progesterone acts in the
opposite way.

According to the Virchow's triad [6], thrombosis
causes three major disorders: hypercoagulation,
stasis, and vascular damage. Let us consider the
problem by looking at a 3D model (Fig. 7). A
combination of three groups of factors: genetic
(thrombophilia, etc.), acquired (pregnancy, smoking,
etc.), and environmental factors (immobilization,
trauma, etc.) can lead to VTE.

The formation of a blood clot in a patient is most
likely associated with genetic factors (the so-called
familial  thrombophilias) or acquired factors
(pregnancy, cancer, environmental factors, trauma,

Di Nisio et al Lancet 2016, 388: 3060-73

[MnepkoarynauMoOHHOE COCTOAHME Yy OGepeMeHHbIX NpPAMO
KOPPenupyeT ¢ BO3PAcTOM, FeHETUYECKUMK TPOMOODUIMAMU,
ayTOUMMYHHbIMY 32601€BaAHUAMN.

Haunbornee akTyanbHOI 1 WHTEPECYIOLLE HAC COCTaBAOLLEeN
ABNAETCA Y4aCTOK COCYANCTO CTEHKN C COBOKYMHOCTbIO (PaKTo-
pOB, BefyLWmMx K 06pazosaHunto Tpom6a. OCo6eHHOCTH POpMUPO-
BaHMs TpoM6a 06yCNoBNEHbI B3aUMOLEACTBUEM Na3MATUYECKMX
1 KNETOYHbIX (PAKTOPOB CBEPTbIBAHUA. HeaBHO Obin ONUCaHb!
BHEKNIeTOYHbIe NOBYLWKKM (ceTu) HeirTpodomnos (NETS). OcHos-
HbIMW KOMMOHEHTAMU BHEKIIETO4HbIX HEMTPOMUIIbHBIX JIOBYLUEK
ABNAOTCA TUCTOHbI, pepmeHTbl W nentudpl rpanyn [9-11]. C
MOMOLLbIO IaHHbIX CETe HEeWTPO bl YNaBIMBaOT 6AKTEpUN B
MecCTe NnoBpexneHns (puc. 6).

[Mpn BEHO3HOM TPOMOO03€ aKTUBMPOBAHHBIN 3HAOTENI BbICBO-
6oxpgaeT haktop hoH Bunnebpanga u P-CenekTuH, KOTOPbIe
MPMBNEKAKT TPOMOOUMTLI U HeTpounbl. Bo Bpems akTmeauum
TPOMOOUUTLI UHAYLMPYIOT HEATPOMUNbI, U Te BbICBOOOXAAIOT
BHEK/IETO4HbIE JOBYLLUKW, KOTOPble CTAHOBATCA Kapkacom nAns
NnocTpoeHus Tpomba n aaresum TpomboumtoB. NETS cnoco6eT-
BYIOT pacLLensieHnto NHrmbutopa TKaHeBoro pakTopa v CTUMyns-
umn Xa pakrtopa. Takum o6paszom, NETS — 3T0 eLle ofHW cTpou-
TeNn «TPOMBOLUTAPHON JOPOTU».

Y 6epemeHHbix NETS BbICBO60X4AOTCS 3a CYET 9CTPOrEHOB U
G-GSF (aHrn. — granulocyte colony-stimulating factor, rpanynoum-
TAPHbIA  KOJIOHWECTUMYNNPYIOLLMA  (DAKTOP), a MpPOrecTepoH
o6nafaet NPOTMBOMONOXHBIM 3((DEKTOM.

CornacHo Tpuage Bupxosa [6], npu TpOM603e BO3HMKAKOT TpU
(hakTopa: runepkoarynAauma, cTaz M MNOBPEX[EHWe COCYLOB.
Paccmotpum npo6nemy B 3D-mofenu (pue. 7). K BT3 moxeT npuso-
AUTb COYeTaHme Tpex rpynmn goakTopoB: reHeTUYECKUX (TPOMBOU-
nms n Ap.), NPUoBpeTeHHbIX (6ePeMEHHOCTb, KYPEHWE W T. MN.) 1
(hakTOpOB OKpYXKatoLLei cpedbl (MMMOBUNIU3ALNS, TPAaBMa U T. N.).

Bo3HMKHOBEHME Tpom6a Yy nauueHTa Haubonee BEpPOSATHO
MOXET BbITb CBA3aHO C FEHETUYECKMMU (DAKTOPaMK, TaK Ha3blBa-
eMbIMU CEMERHbIMU TPOMBOGUINAMM, NPUOBPETEHHBIMMU (DAKTO-
pamu 6epeMeHHOCTM, pakoM, (haKkTopamn OKPYXXatoLLen Cpefbl,
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- S
” Acid Binding

Procoagulant, Proinflammatory, Antifibrinolytic...

Gould et al J Thromb Haemost 2015; 13 (Suppl. 1): S82-S91
Figure 6. Neutrophils Extracellular Traps (NETs) and thrombosis: multifocal factors.

Pucynok 6. Buexnerounsie nosymiku Heiirpodunos (NETs) u Tpom603: MynbTH(OKAIEHBIE (aKTOPBL.

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PIIEKESYSEX

ACQUIRED
FACTORS:
Pregnancy
Smoking...

GENETIC
FACTORS:
Thrombophilia...

ENVIRONMENTAL
FACTORS:
Immobilization
Trauma...

Figure 7. 3D model of venous thromboembolism.

Pucynok 7. 3D Moiens BEHO3HOM TPOMOOIMOOIHH.
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accident, long-time flight, surgery, etc.). Genetic
thrombophilia plays an important role in everyday
life. This type of thrombophilia is caused by
abnormalities in the genes that carry information
about proteins involved in blood clotting. The most
common of them are (Fig. 8): proteins C and S
deficiency; antithrombin Il deficiency; anomaly of
coagulation factor V (the Leiden mutation); anomaly
of prothrombin G 202110A [12]. These congenital
disorders lead to disruption of the blood coagulation
system. However, clinical symptoms appear only
with the formation of a blood clot.

Factor V Leiden
Prothrombin G20210A
IX Padua

>

Antithrombin
Protein C
Protein S

Figure 8. Hereditary thrombophilias [12].

Pucynok 8. Hacnencreennsie Tpombodwmmm [12].

Symptomatic manifestation of the Leiden
mutation is typical only for a small number of
carriers, but the risk of thrombosis is high in all of
them. Frequency of the FV gene mutation (Leiden) is
similar in men and women. Among the entire
European population, there are 5 % of those with the
Leiden mutation [13, 14]. Residents of Western
countries are at a higher risk compared with Asian
populations, where this mutation is virtually absent.
Notably, the severity of this disease does not
correlate with the frequency of this mutation.

So, thrombosis results from the interaction
between genetic and acquired risk factors. And,
sometimes, there are multigenetic and even epigenetic
factors, which increase the risk of thrombosis. It is,
therefore, necessary to use methods based on a
general approach involving genetic and acquired
factors. The risks of venous thrombosis are associated
with gender and age. At a young age, women develop
thrombosis more often than men; after the age of 50,
men dominate the population of patients with
thrombosis [15]. Note that pregnancy, overweight,
varicose veins, family history of thrombosis, and, any
condition of thrombophilia increase the risk of acute
thrombosis [16].

TPABMOIA, HECHACTHBIM CIy4aem, ANUTENbHbIM MOJIETOM, XUpYyp-
rMYeckumMn BMeLUaTenscTeamu. [eHeTudeckaa Tpomoodumns
UrpaeT BaXKHYIO POJSib B 0ObIYHOW XU3HU. [laHHbIA BUA TPOM6O-
bunuu 06ycnosneH aHoManuAMK B reHax, HecyLux nHgopma-
LMI0 0 Genkax, NPUHMMAOLLMX y4acTue B CBEPTbIBAHMN KPOBU.
Cpeau HMX cambIMi pacnpoCTPAHEHHbIMW ABAAKOTCA (pHC. 8):
pedouunt npotenHoB G u S, aedouunt aHTUTpOoM6UHa lll, aHoma-
nna V hakTopa cBepTbiBaHWA KPOBU (MyTaums JleigeHa), aHoma-
nns npotpom6una G 202110A [12]. Bce 3T BpoXeHHbIe Hapy-
LUEHMS NPUBOAAT K HApYLLIEHMIO CBEPTbIBAHWS KPOBU. TONTLKO Npu
06pa3oBaHUK TpoMbGa Y OOJbHLIX TMOABNAETCA KIIMHUYECKast
CUMMTOMATMKA.

[/ Gain of Function

~ 40 to 50% of patients
With thrombosis are positive
for one of these particularities

Loss of Function

CumnTomarnyeckoe nposiBiieHne MyTauun JleijeHa xapak-
TEPHO NNLWb ANS HEeBOMbLLIOro YKUcna HOCUTESel naTosorum, Ho
puCK TPOM6006pPa30BaHNA MOBLILLEH Y BCEX. HacToTa BCTpevae-
MOCTW MyTaumu reHa FV (JleiiaeH) oamHakoBa U Ans MYXYUH, 1
XeHLMH. Cpeaun BCero eBpONeckoro HaceneHns obnagatensiMu
NeneHCcKon MyTauun asnatotes 5 % ntogeii [13, 14]. Ho Han6o-
nee BbICOKMM PUCKOM 0651aat0T XXMTENN 3anadHblX CTPaH B Cpas-
HEHWUM CO cTpaHamn A3um, roe OHa NPaKTUHeCKW OTCYTCTBYET.
BaXXHO MOMHUTb, 4TO TAXKECTb, CEPLE3HOCTb NATONOTMMN He 3aBU-
CWT OT 4acTOTbl BCTPEYAEMOCTM MyTaLMN.

iTak, Tpom603 ABNSAETCA Pe3ynbTaToM B3aMMOLENCTBMS
MEeXAy FeHeTUYECKUMI 1 NPMOBPETEHHbIMU (DaKTOpaMmu pucka
WM nx KOMOMHauuUM (3nureHetuyveckue akropsl). N nuorga
OHW ABMIAKTCA MYJIbTUTEHETUHECKUMU U OMATD XKe ANUreHeTnYe-
CKAMU, NOBbILIAKLWNUMN puCK Tpom603a. [ToaTomMy He06Xx041MMO
CMONb30BaTh METObl, 0CHOBAHHbIE HA L|eIOCTHOM, O6LLUMPHOM
noaxone, BKIIOYAKOLIEM TEHETUYECKNE W NPUOOPETEHHbIE
(hakTopbl. PUcku BO3HUKHOBEHWSA BEHO3HOMO TPOM6032 CBA3AHDI
C nosiom, Bo3pactom. B mosiofom Bo3pacte Cpean NauneHToB
npeo6nafatoT XEHWMHbI, HO nocne 50 NeT My>X4WHbl 60JbLLe
BOBJIEKalOTCA B 9Ty matosioruto [15]. BospacT ctapwe 35 erT,
6epeMeHHOCTb, U36bITOYHas Macca Tena (> 80 kr), BapMKO3HOe
paclwmpeHne BeH, CeMeliHbln aHamMHe3 TpomM60308B, TPOMOO3 B
aHamMHe3e W, KOHEYHO >e, No6as cutyauus Tpomeodunu
YBENIN41BALOT PUCK TPOM6O3a [16].
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Risk factors associated with pregnancy should also
be taken into account. These are multiple pregnancy
(more than three fetuses), twins, restriction of physi-
cal activity, preeclampsia, emergency caesarean
section, bleeding during childbirth, and ovarian stim-
ulation.

Having a baby is a miracle. And saving a mother is a
miracle. Therefore, we must pay attention to her medi-
cal conditions during pregnancy, childbirth and the
postpartum period.

The question arises whether the problem of throm-
bosis is associated with pregnancy only? The answer is
No. It also depends on other factors, such as the envi-
ronment, pollution, stress and smoking. But smoking is
the most important of them. It causes damage to both
arteries and veins [17-20]. Smoking leads to endothe-
lial dysfunction, lipid modification, prothrombotic and
proinflammatory changes, platelet activation, and
hypofibrinolisis.

In obese individuals, the risk of thrombosis is even
higher. In pregnant women, this risk is higher than that
in the general population. If an obese woman becomes
pregnant, the risk increases even more. Thus, the risks
of thrombosis are synergetic.

Let's look at the real life data from a registry. These
data reflect epidemiological aspects, patterns of care,
outcomes, patients’ needs, and safety/efficacy of treat-
ment in the routine clinical practice. We use the Registro
Informatizado de Enfermedad TromboEmbdlica (RIETE)
registry. RIETE originated in Spain in 2001 and now it
includes data from 25 countries. It is a world-wide regis-
try with more than 78,000 patients from 223 hospitals
[21, 22] (Fig. 9).

And we've been seeing thrombosis for 40 years. In
50 % of female patients, thrombosis is associated with
the young age and in 20 % of them — with pregnancy.
So, it is the reality.

@aKTopbl puCKa, CBA3aHHble C 6GEPEMEHHOCTbI), TaKXe
LO0MKHbI 6bITb MPUHATBI BO BHUMAHKE. 3TO MHOronoHas bepe-
MEHHOCTb (60Mblle Tpex MnofoB), 6M3HELUbl, OrpaHu4eHue
[BUraTesibHOM aKTUBHOCTW, NMPE3KNAMMCUs, 3KCTPEHHOE Keca-
PEBO CeYeHMe, KpOBOTEHEHME B POfax, CTUMYNALMSA AUYHUKOB.

PoxneHne pebeHka — ato 4yno. I cnaceHne marepun — ToXe
4y0. [03TOMY Mbl AOMKHbI 06PATUTL BHUMAHIE HA MeLULINH-
CKMe YCNoBUA: Ha Te4yeHne GepeMeHHOCTU, YCIIOBUA POLOB K
nocnepoaoBoN nepuos,.

Bo3Hukaet Bonpoc — npo6ema cBsizaHa To/bKo ¢ 6epemeH-
HOCTbIO? HeT. 3TO CBfA3aHO TakXe C OKPYXXalollen Cpeaomn,
3arps3HeHnem, CTpeccom 1 KypeHuem. Ho camoe rmaBHoe —
KypeHue. OHO BbI3bIBAET MOPAXEHUE KaK apTepui, Tak 1 BeH
[17-20]. KypeHue npuBoauT K 3HAOTENNANbHON AMCAYHKLMK,
mMouduKauum nUNUAHOro Npodunsg, passuTio NPoTPOM6O-
TUYeCKNX, NPOBOCMANUTENbHBLIX 3EKTOB, aKTUBALM TPOM-
60LMTOB, CHUKEHNIO (PMOPUHONIN3A.

11 ecnu BblI eLLe CTPaJaeTe U 0XXMUPEHNeM, TO PUCK TPOMB03a
CTaHOBUTCA BbiLLe. ECni Bbl 6epeMeHHbI, PUCK BbILLE, 4EM Y Hace-
neHus B Lenom. Ecnm Bbl cTpafaeTe 0XXMPEHUeM 1 6ePEMEHHBI,
PUCK HAMHOTO BblILLe. TakuM 06pa3oM, PUCK CUHEPreTUYeH.

[laBaiiTe NOCMOTPUM Ha pPeasibHYt0 XWU3Hb, OTPAXKEHHYIO B
PErncTpoBOM WCCneaoBaHun. [aHHble peanbHOA NPaKTUKK
BaXHbl [ANA MOHUMAHWUS JNWUAEMMUONOrUN, XapakTepuayoT
MOZEenn 34paBOOXPAHEHUS W UCXOLbl, MOTPEOHOCTM nauneH-
TOB, 6€30MaCHOCTb N 3(PEKTUBHOCTb UCMONb30BAHUA Npena-
paToB B MOBCEAHEBHOM KJIMHWYECKOW NpakTuke. Y Hac ectb
peectp RIETE (ucn. — Registro Informatizado de Enfermedad
TromboEmbolica, KoMnbOTepU3NPOBaHHLIA peecTp TPOM60-
aMOONIMYeCKNX 6onesHeit). 3T0 BCEMUPHBIA peecTp ¢ 6Gonee
4eM 78 TbIC. NaLMEHTOB M3 223 nevebHbIX yupexxaeHui [21,
22]. OH 6bI1 MHUUMKPOBAH cnaHuen, CerofHs B HEM y4acT-
BYIOT 25 CcTpaH (pue. 9).

/I mbl Habnogaem Tpom603 B TeueHne 40 net. Cpeam naumeH-
TOB €CTb XKEHLLMHbI, U Bbl BUANTE, 4TO B 50 Y% CIy4aeB y XEeHLLNH
pa3BUTWE NATONOMAK CBA3AHO C MOJI0AbIM BO3pacTom 1 B 20 %
Cny4aes — ¢ 6ePEMEHHOCTbIO. 3HAYNT, 3TO PeanbHOCTb.

<40y 41-50 y 51-60y 61-70y 71-80y >80y
Women, N 3,013 1,748 2,028 3,939 7,126 6,426
Men,N 2,552 2401 3490 5,196 6,327 3253
Surgery, women 421 (14 %) 280 (16 %) 325 (16 %) 569 (14 %) 826 (12 %) 435 (6.8 %)
Surgery, men 322 (13 %) 311 (13 %) 444 (13 %) 621 (12 %) 653 (10 %) 229 (7.0 %)
Immobility, women 453 (15 %) 299 (17 %) 415 (20 %) 759 (19 %) 1.906 (27 %) 2.382 (37 %)
Immobility, men 565 (22 %) 480 (20 %) 599 (17 %) 911 (18 %) 1.241 (20 %) 857 (26 %)
Cancer, women 170 (5.6 %) 383 (21 %) 656 (32 %) 1.143 (29 %) 1.472 (21 %) 1.020 (16 %)
Cancer, men 161 (6.3 %) 343 (14 %) 880 (25 %) 1/568 (30 %) 1.853 (29 %) 877 (27 %)
Estrogen use, women 1.491 (50 %) 347 (20 %) 117 (5.9 %) 80 (2.1 %) 61 (0.9 %) 69 (1.1 %)
Estrogen use, men 9 (0.3 %) 3(0.1 %) 4 (0.1 %) 14 (0.3 %) 47 (0.8 %) 38 (1.2 %)
Pregnancy / puerperium 566 (19 %) 36 (2.1 %) 12 (0.6 %) - - -
Unprovoked, women 644 (21 %) 726 (42 %) 906 (45 %) 1.997 (51 %) 3.838 (54 %) 3.332 (52 %)
Unprovoked, men 1.532 (60 %) 1,370 (57 %) 1.949 (56 %) 2.845 (55 %) 3.466 (55 %) 1.783 (55 %)

Monreal et al. Presse Med 2015; 44: e377-6383.

Figure 9. Data from Registro Informatizado de Enfermedad TromboEmbolica (RIETE).

Pucynok 9. JlaHHbIe KOMITBIOTEPU3UPOBAHHOTO peecTpa TpoMOoImbonuueckux 6onesneid (RIETE).
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* Primary Prevention of thrombosis

better understanding of the pathophysiology

not only restricted to prevention of provoked events

as long as a precipitating factor in play

better identification of patients at risk for unprovoked event

¢ General thromboprophylaxis in high-risk situations
better and more frequent implementation of thromboprophylaxis strategies
frequently and easily administered for short duration
challenging for preventing longer duration (pregnancy, cancer...)
integrating knowledge on combined predisposing and precipitating factors

¢ Risk prediction tailored prophylaxis

specific size of VTE risk in a particular patient in a particular situation
development, validation and implementation of well-performing RAM

Figure 10. What can we improve?

Pucynok 10. Uto MBI MOXKEM YIIy4dIIUTH?

So how can we improve the situation? How to
make our life safer?

First of all, we have to understand what we are
looking for. It is necessary to identify patients at risk
and then determine a treatment strategy with the least
dangerous consequences (Fig. 10) [1, 23].

If you ask the average citizens about venous
thrombosis, you will be surprised to find that most of
them are not aware of the disease. This lack of
awareness greatly complicates the task. Therefore, it
is necessary to actively inform the population about
the disease itself, its risks, symptoms, and algorithms
of action. Our task is to spread the knowledge that will
lead to the desired goal.
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