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PREGNANCY IN WOMEN WITH HISTORY
OF ISCHEMIC STROKE
AND THROMBOPHILIA
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Summary

Gurrently due to reduction of direct causes of maternal mortality increasing interest of scientists cause arterial thrombotic
complications. Pregnancy-related stroke is a rare event, however, when it occurs, may be life threatening and there may
be implications for management of the patient and delivery. The mechanisms and risk factors for ischemic stroke related
to pregnancy and in women of childbearing age remain unclear. Pathogenesis of so severe complication in young women
is not fully understood, however, there is a concept thrombosis or cerebral embolism, which can develop on the
background of well-known population-based risk factors such as hypertension, metabolic syndrome, smoking, heart
rhythm disorders, valvular heart disease or in relation to typical obstetric pathologies, such as preeclampsia, massive
obstetrical bleeding, septic complications, amniotic fluid embolism. In recent years, there is increasing interest in the role
of thrombophilia in the pathogenesis of ischemic stroke, however, data on this issue is even more limited and contradictory
than for venous thrombosis. Methods of prevention of recurrent stroke and strategies of pregnancy and delivery
management in women with history of ischemic stroke are also contradictory.
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BEPEMEHHOCTb Y XEHLUWH C ULLEMWYECKUM UHCYNbTOM U TPOMBO®UNUEN B AHAMHESE
Makauapus A.[., AkuublainnHa C.B., buuaase B.0., XKypasnesa, Viapucosa J1.3., A6pamsH I'.P.

6OV BMO «Mepsblit MTMY umenn V.M. CevyeHosa» Munsapasa Poccun, Mocksa

Pe3rome
B HacTosLLee BPeMS B CBA3U C YMEHbLLEHUEM YUCA HEMOCPEACTBEHHbIX MPUYUH MATEPUHCKON CMEPTHOCTY MOBbILLEH-
HbIVi MHTEPEC Y YHEHbIX BbI3bIBAKOT TAKNE OC/IOXHEHWS, Kak apTepuarnbHble TDOMObI. bepemMeHHOCTb PeaKo SBAeTCS
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AKYHIEPCTBO « THTHEKOAOT 1A « PETIPOAYKIIM A

MPUYNHON MHCYITITA, TEM HE MEHEE, C/TN OH UMEET MECTO, TO MOXET NPeACTaB/IATL COO0U Yrpo3y XU3HN Y M0B/IEYb 34
CO00I OCIIOXHEHUS B MPOLIECCE BEAEHUS MAUNeHTKN U pogoB. Mexaun3mel n hakTopbl puUcka npu ULLIEMUYECKOM
UHCYJIbTE, BbI3BAHHOM GEPEMEHHOCTBIO, U Y XEHLUMUH JEeTOPOJHOIro BO3PAcTa 0CTAKOTCA HesCHbIMW. [1aToreHe3 1akoro
CEPbE3HOI0 OC/TOXHEHUSA Y MOJIOAbIX XEHLUNH MOJIHOCTLI0 HE U3YHEH, TeM He MEHEe, UMEET MECTO KOHLENMUMS O BEPOAT-
HOM pa3BuTy TPOMO03a Win LiepebpasibHoON 3MO0IMn Ha (hOHE 00LLEN3BECTHbIX MOMY/ISALUNOHHbIX (DAKTOPOB PUCKA,
TaKUX KaK runepToHns, METab0JInyeCcKui CUHAPOM, KYPEHNE, HapyLLEHNs CePLAEYHOro putma, nopoK cepaua nim B CBasn
C TaKUMU TUMNYHBIMYU POLOBbLIMY NATONOTMAMM KAK MPEIKIAMIICUSA, 00LLUMPHOE KDOBOTEYEHNE NPU POJAX, CENTUYECKUE
OCJTI0XHEHNS, aMHUOTHHECKAs IMO0/InA. B nocnesHne rofbl Bo3pactaer MHTEPec K posm TDOMOOGUIMN B NaTOreHe3e
ULLIEMUYECKOr0 UHCYNIbTA, TEM HE MEHEe, JaHHbIE, UMELYNECS 10 ITOMY BONPOCY, HOCAT fjaxe 607166 0rpaHnyeHHbIN 1
MPOTUBOPEYNBBIV XapakTep, Yem 1o BeHO3HOMY TPOMOO03Y. Takxe NpoTUBOPEYMUBbI CrIOCO0bI POUNAKTUKY TIOBTOPHOIO
UHCYNbTA U CTPATErUN BeLEHNS 6ePEeMEHHOCTU 1 POLOB Y XEHLLUNH, UMEIOLMX B AHAMHE3E ULLIEMUYECKUI UHCYIIBT.

KnoyeBsble cnosa:
Viiemunyecknsi  MHCYIbT, GEPEMEHHOCTb, TPOMOOUINA, aHTUDOCGHONIUAHBIN CUHLPOM, HUIKOMOEKYTIAPHbIA

rernapuH.
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Makauapua A.[., AkunbwuHa C.B., buuagse B.O., XKypasnesa E.B., Vigpucosa J1.3., A6pamsH I.P. bepeMeHHOCTb Y YKEHLLWH

C NLLEMUYECKM MHCYNLTOM 1 TpOMOOUnneid B aHamHe3e. AKyLIepcTBO, rHeKonorus n penpoaykuus. 2015; 2: 89-98.

Concepts of traditional risk factors of ischemic insult

Epidemiologic data signify that in people younger than
35 the risk of stroke is higher in women compared to men,
while women suffer from more severe consequences of
the complication, including the risk of lethal outcome and
disability [13,45]. Stroke during pregnancy is a rather rare
event and is developed based on different data with
frequency from 4.2 to 210 per 100,000 childbirths,
however it is considered very grave complication where
the lethality may reach 8-26% [7,49]. Approximately 12 to
35% cases of stroke in people aged 15 to 45 years are
related to pregnancy [22,23]. Pregnancy is even called
“spontaneous screening test for the risk of early stroke”
[4]. In pregnancy there is noted the increase of stroke risk
by 3-13 times [20], however, due to the limited number of
studies dedicated to the issue, and enroliment of small
number of patients, the precise statistic analysis is very
difficult. A number of authors state approximately equal
increase of risk of hemorrhagic and ischemic strokes
related to the pregnancy [49]. In majority of cases (to
90%) stroke develops in Ill trimester of pregnancy and in
postnatal period [45]. Based on the data of study by Kittner
SJ (1996) risk of ischemic stroke in postnatal period
increases 5-fold compared to the non-pregnant patients of

the same age (HR 5.4, 95% Cl 2.9-10.0), and the risk of
hemorrhagic stroke increases 18-fold (HR 18.2, 95% Cl
8.7-38.1) [22]. It is worth to note that the risk of stroke
stays increased during rather long period of time after
childbirth [44,49]. Tang C.H. et al. (2009) upon analyzing
139 hemorrhagic and 107 ischemic pregnancy-related
strokes, have established that the relative risk of such
complications in patients with preeclampsia is respec-
tively 10.7 and 40.9 during Ill trimester of pregnancy, 6.5
and 34.7 during 3 days post childbirth, 5.6 and 11.2 from
3 days to 6 weeks postpartum, 11.8 and 11.6 from 6
weeks to 6 months postpartum and 19.9 and 4.3 from 6 to
12 months postpartum [44]. It is possible that the reason
for increased risk of stroke in postnatal period is the
change in hemostasis system towards hypercoagulation,
intended for protection against blood loss in birth, as well
as abrupt decrease in circulating blood volume, fluctua-
tions of hormonal level and changes in the structure of
vessel walls. The data indicate the necessity for long
follow-up, control of hemostasis system condition and
development of rehabilitation methods in this group of
patients.

Factors for the stroke development risk in pregnancy
include the same reasons as the ones for non-pregnant
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women: arterial hypertension, atherosclerosis, smoking,
heart valves diseases, prosthetic heart valves, atrial fibril-
lation, migraine, systemic lupus erythematosis, systemic
vasculites. The reasons for ischemic stroke may include
thromboses, embolisms, spasm of brain vessels, hypo-
perfusion. However, while in elderly people the main cause
of stroke is atherothrombosis, which frequently associ-
ates with a lot of underlying long-term chronic conditions,
including arterial hypertension, dyslipidemia, diabetes
mellitus, ischemic heart diseases, only 15-25% of preg-
nant women with fatal stroke were found to have athero-
sclerotic damage of vessels [50]. Moreover, in women of
childbearing age the stroke frequently develops in
completely healthy state without preceding clear risk
factors [40]. At the same time a number of pregnancy
complications (severe forms of gestational toxicosis,
amniotic fluid embolism, obstetric hemorrhages, postna-
tal septic complications) are the entirely separate, specifi-
cally stroke-provoking factors. The data signify the neces-
sity for detailed study of stroke risk factors in women of
childbearing age and the fact that many of those factors
are still unknown.

Special group of risk for development of arterial throm-
boembolisms in pregnancy is the patients with heart valve
disease: expressed, hemodynamically significant prolapse
of mitral valve with high degree of regurgitation, rheumatic
heart diseases, prosthetic heart valves. For example, in
bacterial endocarditis the frequency of cerebral thrombo-
embolism reaches 20% [50]. Risk of thromboembolism
significantly increases in the heart rhythm disorders, most
frequent one of them being the atrial fibrillation. For
example, the risk of arterial thromboembolism develop-
ment in atrial fibrillation is 10-23%, while brain thrombo-
embolism risk is 5-10%.

Presence of open foramen ovale (OF0), which with
development of ultrasound diagnostics becomes detect-
able in general population in up to 30% of cases, is a well
established risk factor of cryptogenic stroke in young
people and is detected in such patients in approximately
50% of cases. In conditions of heart rhythm disorder the
risk of cardioembolic stroke in OFO increases even more
[40]. Taking into account hypercoagulation typical for
normal gestation process and possible changes of hemo-
dynamic parameters in childbirth which may lead to inver-
sion of pressure gradient and facilitation of right to left
shunting, the risk of cardioembolism in patients with OFO
can be even higher, especially in case of thrombophilia
present. In the rare cases paradoxical embolism may be
caused by amniotic fluid embolism.

There is noted the increase of the stroke development
risk in pluripara women, in cesarean section compared to
the unassisted birth, also, the risk of stroke increases
significantly with the age of pregnant woman (from 30
cases per 100 thousands at the age younger than 20 to
90.5 per 100 thousands in the age older than 40). Cesar-
ean section based on the data by different authors is asso-
ciated with increased stroke risk by 3-12 times [12,20],
which cannot be ignored due to the continuing tendency

of towards increasing the number of indications for cesar-
ean section and appearance of the term of “cesarean
section at request of patient”.

The risk of both ischemic and hemorrhagic stroke
increases in the patients with severe forms of gestational
toxicosis. 25-45% of patients with pregnancy related
stroke had preeclampsia or eclampsia [45]. Moreover
women with the pregnancy complicated by gestational
toxicosis has 60% higher risk of development of ischemic
stroke not related to pregnancy, and family history of
development of cardiovascular diseases and in particular
stroke is a risk factor for development of gestational toxi-
cosis [32]. It is interesting that metabolic syndrome is an
underlying process for development of both cardiovascu-
lar complications and the typical pregnancy complication
namely gestational toxicosis. Moreover, the women with
metabolic syndrome, preeclampsia and placental insuffi-
ciency in anamnesis, including the fetal growth retardation
syndrome, in subsequent life display increased risk of
cardiovascular complications and its earlier development
[35]. All of this signifies the originally existing genetic or
acquired factor, predisposing to development of both
obstetric and cardiovascular complications with thrombo-
philia being one of such factors.

New data on pathogenesis of ischemic stroke

Pathogenesis of stroke development in gestational
toxicosis conditions so far remains unknown. A number of
mechanisms is proposed including the formation of endo-
thelial dysfunction which makes gestational toxicoses
related to atherosclerosis, disorder of autoregulation of
brain vessels and increase of perfusion pressure leading
to barotraumas and damage of vessels, hemoconcentra-
tion, activation of coagulation cascade and inflammatory
response with development of DIC-syndrome and forma-
tion of microthrombosis and multiorgan failure [36]. It is
worth to note that thrombocytopenia which is stated by
the researchers to be the risk factor for stroke in preg-
nancy, may be a manifestation of APS, HELLP-syndrome,
DIC-syndrome, with noted activation of platelets, develop-
ment of hyperaggregation conditions, platelets consump-
tion and formation of prothrombotic potential [20].

Recently the increasing attention was paid to the issue
of relation between hormonal therapy and stroke risk, in
particular in use of hormonal contraception, replacement
hormonal therapy (RHT), assisted reproductive technolo-
gies. Risk of stroke in use of OC increases in average by 3
times [29]. A number of authors report the relation
between the mutation of prothrombin G20210A and muta-
tion of FV Leiden and ischemic stroke in young people.
Pezzini A. et al. (2007) in the study involving 108 women
with ischemic stroke using OC showed that the risk of
stroke with use of OC in absence of thrombophilia
increases by 2.65 times (95% Cl 1.46-4.81), and in pres-
ence of minimum of one of studied thrombophilia factors
(FV Leiden, mutation of prothrombin G20210A, MTHFR
C677T) — almost by 23 times, which is much higher that
the result presumed during summing up certain values of
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stroke risk related to OC intake or thrombophilia, at the
same time, taking into account upper border of 95% confi-
dence interval, relative risk in such women may increase
to 116! [34].

Interesting data were received when analyzing the
outcome of over one million childbirths in Sweden. The
risk factors for venous thromboembolisms and stroke in
this population were preeclampsia, end of the third trimes-
ter of pregnancy, childbirth and postnatal period, cesarean
section, large number of childbirth in anamnesis. At the
same time the risk of vascular complications increased by
3-12 times [37]. However the statistical analysis showed
that those well known risk factors cannot completely
explain increased risk of vascular complications during
the pregnancy requiring search of other hidden causes of
gestational venous and arterial thromboses.

Since Rudolf Virchow discovering in 1884 the three
main factors for thrombi development (slowed down
blood flow, damage of wall of vessel, changes of the blood
properties) a number of mechanisms predisposing to
thromboses was established and found, however even
with clear analysis of all the risk factors the cause of
thromboses in 50% of cases remains unknown (the
so-called “idiopathic” thromboses) [33]. Pregnancy in
itself is a condition where the risk of venous thromboses
development increases by 5-6 times [41]. Actually, all the
signs of Virchow triad are typical for physiological preg-
nancy. During the pregnancy we can observe progressive
increase in content of procoagulant factors, decreased
activity of anticoagulant system due to development of
resistance to activated protein C (APC), slowdown of fibri-
nolysis.

In the recent years the increasing attention is paid to
the study of the role of thrombophilia conditions, both for
development of obstetric complications and for develop-
ment of thromboembolic complications. In general popu-
lation genetic forms of thrombophilia (FV Leiden mutation,
prothrombin mutation, C and S proteins deficiency, anti-
thrombin 1) and antiphospholipid syndrome (APS)
(acquired thrombophilia) on average happen in 15-20% of

population, and in venous thromboses based on the litera-
ture data the frequency of thrombophilias reaches 50%
[10]. In @ number of thrombophilia conditions the risk of
VTE increases by over 100 times, especially in the pres-
ence of homozygous, multigenic forms of thrombophilia
or combined forms (genetic thrombophilias + APS) [41].

Resistance to activated protein C happens on average
in 3%-7% among European population and in 20%-30%
of patients with thromboses [39]. Classic example of APC
resistance is FV Leiden mutation, during which factor V
and VIl became insensitive to inactivating effect of protein
C, which leads to excess thrombin formation and fibrino-
lysis slowdown. APC resistance also may happen in other
mutations of V factor (FV Hong-Kong, FV Cambridge,
HRIl-haplotype), as well as entire number of acquired
factors including APLA circulation, treatment with oral
contraceptives (0OC), infections, obstetric complications
against the chronic DIC-syndrome, mostly in conditions of
gestational toxicosis.

Mutation of prothrombin G20210A is associated with
increased level of prothrombin (activity of factor Il reaches
130% and more) and is detected in 2-5% of healthy popu-
lation. In this mutation the VTE risk increases on average
by 3 times [21]. Mutation of prothrombin G20210A was
detected in 17% of pregnant patients with VTE.

The studies of the recent years signify clear relation for
genetic thrombophilias and APS with such pregnancy
complications as fetal loss syndrome, fetoplacental insuf-
ficiency (FPI), fetal growth retardation syndrome (FGRS),
intrauterine fetal death, premature detachment of a
normally situated placenta (PDNSP), severe forms of
gestational toxicosis [27,31]. While previously the role of
thrombophilia in pathogenesis of pregnancy complica-
tions was viewed only from the point of view of micro-
thrombosis of placental bed vessels, presently the under-
standing of pathogenetic effects of thrombophilia has
increased significantly. It is related to the study of the
hemostasis system role and non-thrombotic effects of
thrombophilia as soon as the implantation of gestation sac
and invasion of trophoblast.

Venous or arterial thrombosis (1 and more)*
Obstetric complications:

Death of morphologically normal fetus

in pregnancy term >10 weeks

Premature birth (<34 pregnancy weeks)
Severe forms of gestational toxicosis
Placental insufficiency

and anatomic reasons, chromosome abnormalities)

>3 miscarriages at pregnancy term up to 10 weeks (in absence of hormonal

(1 and more)

Laboratory criteria:

Lupus anticoagulant
Antibodies to cardiolipin
Antibodies to b2-glycoprotein |

} (Repeated study with the
interval 12 weeks)

* One laboratory and one clinical criterion are sufficient to establish APS diagnosis.

Scheme 1. Modern criteria of aniphospholipid syndrome.
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APS is one of the most important risk factors for
thromboembolic complications during the pregnancy.
Currently APS means the complex of symptoms combin-
ing clinical signs and laboratory data — presence of
antiphospholipid antibodies in combination with arterial
and/or venous thromboses and/or obstetric complications
[21,27,31] (scheme 1). During the pregnancy thromboses
manifest in 30% of patients with APS. Risk of VTE recur-
rence in APS is significantly higher than in general popula-
tion and reaches 70%.

Pathogenetic mechanisms of thromboses development
in APS are the following: interaction with phospholipids
for endothelial cells and platelets, prostacyclin secretion
disorders, disrupted contact fibrinolysis activation, inhibi-
tion of tissue plasmonogen activator (t-PA), of thrombo-
modulin/protein C/protein S, induction of resistance to
APC.

Hyperhomocysteinemia is related to the early develop-
ment of atherosclerosis and increased risk of thromboses.
The most frequent cause of hyperhomocysteinemia is
mutation of methylenetetrahydrofolate reductase MTHFR
C677T, frequency of which in general population is
10-20% [19]. However the literature data regarding the
role of mutation MTHFR C677T as a factor for increased
risk of VTE and obstetric complications are contradictory
[15,28]. Hyperhomocysteinemia is the only hereditary
hemostasis abnormality which is relatively easily compen-
sated with the use of folic acid and group B vitamins. Typi-
cal for our country is the lack of concept of “healthy life-
style” and deficiency of the necessary vitamins and anti-
oxidants in a diet. Thus further study of the role of hyper-
homocysteinemia for development of arterial thromboses
during the pregnancy seems to be very important.

A number of studies studied relations between FV
Leiden mutation, prothrombin G20210A mutation, defects
of anticoagulant system, in particular deficiency of anti-
thrombin Ill, protein C and protein S, and arterial thrombo-
ses. Results of those studies are rather contradictory and
in general signify the lack of relation between those forms
of thrombophilia and myocardial infarction or ischemic
stroke in general population [2]. Nevertheless, the hypoth-
esis that the thrombophilic conditions, including FV Leiden
mutation and prothrombin mutation G202010A are more
frequent in young patients with idiopathic stroke and
myocardial infarction in young age who do not suffer from
atherosclerosis were confirmed in the literature sources
worldwide [17].

It was proven that hyperhomocysteinemia and MTHFR
C677T mutation are the independent risk factors for arte-
rial thromboses, including ischemic stroke, and a power-
ful prognostic factor of fatal outcome [17]. There was
detected the association between increased level of
homocystein in blood and increased risk of myocardial
infarction in young women. Voetsch B. et al. (2000)
detected the relation between MTHFR C677T mutation and
ischemic stroke in separate ethnic groups, thus the highly
important role in evaluation of relating between genetic
predisposition towards hyperhomocysteinemia and the

risk of arterial thromboses belongs to the specifics of
national particularities of the diet and prevalence of
genetic defects of folate cycle components in different
populations [47].

Relation with arterial thromboses was also detected for
certain defects of fibrinolysis, while the information on
this issue is very limited and the topic remains the subject
of continuing research and discussion.

Highly important for the patients with thrombophilias
can be the exposure to additional risk factors. For example,
in smoking patients with presence of FV Leiden mutation
the risks of myocardial infarction and ischemic stroke
increase from borderline values to 8-32-fold [25]. Marti-
nelli I. et al. (2006) have established 2-fold increase of
ischemic stroke risk during first 6-18 months of use of 0C
and 3.5-fold increase in patients with hyperhomocystein-
emia, and with simultaneous use of OC and presence of FV
Leiden mutation or hyperhomocysteinemia the stroke risk
increased respectively 13-fold and 9-fold [29].

Testing for thrombophilias is necessary for the patients
from younger age group with ischemic stroke which may
affect the tactics of future management and development
of prevention of repeated arterial and venous thrombotic
complications [17]. Also there are the hypotheses that
thrombophilia may affect the severity of ischemic damage,
leading to more extensive thrombosis in acute phase, and
cause the increased risk of recurrence [17]. Moreover,
some authors state that the type of thrombophilia may
determine the type of stroke manifestation. Szolnoki Z.
(2001) have determined that polymorphism of ACE I/D
gene is associated with microvascular infarctions, while
FV Leiden mutation may lead to predisposition towards
major focal brain damages [43].

A number of scientists studied the relation between
thrombophilia and pregnancy-related strokes. Witlin A.G.
et al. (2000), upon summarizing 20 years of work experi-
ence, have described 20 cases of pregnancy-related
strokes, with one of the risk factors in such patients being
genetic thrombophilia, mostly related to defects of antico-
agulation system: deficiency of protein C, protein S or
antithrombin 11l [49]. Kupferminc M.J. et al. (2000) in 12
female patients with first episode of brain ischemia during
pregnancy detected thrombophilia in 83% compared to
17% in control group. The spectrum of thrombophilias
studied included: FV Leiden mutation, prothrombin
MTHRF C677E mutation, deficiency of antithrombin Ill,
protein G, protein S. Authors made the conclusion of
necessity of tests for genetic forms of thrombophilia in
patients with ischemic type brain circulation disorders
during pregnancy [24].

Much more unambiguous data were accumulated
regarding relation between the risk of arterial thromboses,
including recurrent ones, and APS [3], in particular,
between APS and ischemic stroke in young women. Simi-
larly to genetic forms of thrombophilia APLA is more
frequently detected in younger patients, in recurrent
thromboses, in patients who have no widely known risk
factors i.e. atherosclerosis detected. The stroke on aver-
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age develops 10 years earlier in patients with APLA circu-
lation compared to the general populations. APLA were
detected in 65% of patients with stroke younger than 60
years and in 28% of patients with TIS [3]. APLA circulation
was detected in 20% of patients with myocardial infarc-
tion younger than 45 years, with 60% consequently devel-
oping repeated thromboses. Among the multiple APLA
subclasses specifically adverse effects are likely exercised
by anti-B2-glycoprotein and LA phenomenon, while
cardiolipin antibodies and prothrombin antibodies may
play no role in development of ischemic stroke [46]. For
example in recently published study by Urbanus R.T. et al.
(2010), which involved 175 female patients with ischemic
stroke and 203 female patients with myocardial infarction
in past medical history, odds ratio for development of
myocardial infarction in LA phenomenon were 5.3 (95%
(Cl1.4-20.8) and significantly increased with the use of 0C
to 21.6 (1.9-242.0) and in smoking persons (33.7 (6.0-
189.0)), For ischemic stroke the similar parameters for
patients with LA were 43.1 (12.2-152.0), 201.0 (22.1-
1,828.0) and 87.0 (14.5-523.0). In women with anti-p2-
glycoprotein the risk of ischemic stroke was increased
2.3-fold (1.4-3.7), however for myocardial infarction there
were no statistically significant results [46]. Nevertheless,
Cojocaru IM et al. (2007) have established the relation
between increased titer of anti-cardiolipin IgG antibodies
and ischemic stroke in young women [8]. Thus in order to
exclude APS in patients with ischemic stroke we may
recommend mandatory testing for all cofactorts of
antiphospholipid antibodies [3].

Thus the role of thrombophilias in pathogenesis of
gestational thromboses and significance of detected
hemostasis system abnormalities for development the
plan of patients’ follow-up and prevention of thromboses
recurrence requires future studies.

Remote consequences and the tactics of follow-up in
patients of childbearing age

Regarding arterial thrombosis, ischemic stroke is rarely
a cause of maternal mortality, which can mostly be caused
by secondary hemorrhage and malignant hypertension
[44]. In general the lethality related to acute cerebrovascu-
lar accidents during pregnancy (4.1%) is lower than in
general population in total (24%) and in people who
develop stroke in young age (4.5-24%) [20]. Young
patients who developed stroke during pregnancy have
more reserve capacity for restoration of neurological func-
tions. Frequently those women plan new pregnancy, which
brings up for specialists the issue of follow-up of such
patients and of prevention of repeated stroke during preg-
nancy. However there is surprisingly small number of
studies that study the risk of stroke recurrence during
pregnancy, pregnancy outcome in women with acute
cerebrovascular accidents in anamnesis, tactics of preven-
tive therapy, as well as the studies oriented towards devel-
opment of recommendations for such patients. [9,26].

Based on some sources the possibility of stroke recur-
rence in repeated pregnancy is very low and amounts only

to about 1%. [9,26]. C. Lamy et al. (2000) during the
observation of 187 pregnancies in 125 patients suffering
from ischemic stroke have registered 13 recurrences with
only 2 of them being related to pregnancy. The pregnancy
outcomes were similar to the ones expected for general
population [26]. Due to low frequency of repeated cases of
acute cerebrovascular accident the authors conclude that
the stroke is not a contraindication for future pregnancies.
Risk of stroke recurrence was respectively 0.5% in patients
who subsequently had no pregnancies, 1.8% in patients
who carried the children to full term, and differed on aver-
age by 1.3%. However the parameter was found to have a
wide 95% confidence interval, due to which the real
increase of risk may reach 7.5%. The study also reports
the absence of strokes recurrence in 5 patients with
thrombophilia during 8 pregnancies in total during which
the women were given anticoagulant treatment (unfrac-
tionated heparin [UFH] or Enoxaparin). Completely differ-
ent data were received from the study by Soriano D. et al.
(2002), who monitored the outcome of 15 pregnancies in
12 patients with acute cerebrovascular accident in past
medical history and thrombophilia (APS, deficiency of
protein G, protein S, antithrombin Ill, MTHFR C677T muta-
tion). Despite the treatment with low molecular weight
heparin (LMH) and aspirin during pregnancy there were
detected 4 cases of thromboses recurrence (27%) and
high frequency of obstetric and perinatal complications. It
is worth to note that the risk of stroke recurrence in post-
natal period compared to the pregnancy itself increases
2-3-fold [7,26].

Before discussing the possibility of use of different
antithrombotic drugs during pregnancy we shall consider
the issue of its safety for mother and for fetus. We shall
immediately stipulate that the use of vitamin K antagonists
during pregnancy is allowed only for women with very
high risk of thromboses, namely in cases of artificial heart
valves. In all other cases the compulsory transfer to UFH
or LMH is needed. This requirement is caused by the fact
that vitamin K antagonists permeate placenta and poten-
tially can cause fetal growth retardation, hemorrhages in
fetus and teratogenic effects [6].

The possibility of aspirin use was studied for preven-
tion of different pregnancy complications, including the
prevention of gestational toxicoses in patients from the
risk group, in women with fetus loss syndrome and APS,
for improvement of IVF results. The safety of aspirin use in
[ trimester of pregnancy is not fully clear; however there is
no clear proof of unfavorable effect on fetus. Despite the
fact that early retrospective studies detected teratogenic
effects during use of aspirin in | trimester of pregnancy,
for repeated prospective studies the results were uncon-
firmed. During meta-analysis of 14 randomized studies
with 12,416 women who were given low doses of aspirin
(50-150 mg/day) during Il and Ill trimester of pregnancy
for prevention of preeclampsia, the therapy proved to be
safe for both mother and fetus [11]. Potential risk of aspi-
rin prescription in Il trimester of pregnancy includes
increased risk of hemorrhagic complications in mother
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and in fetus, premature closing of arterial duct and (theo-
retically) increased duration of childbirth and tendency
towards protracted pregnancy. However it is worth to note
that prescription of aspirin only for prevention of thrombo-
embolic complications is not sufficient, including the
cases of patients with APS [20].

UFH and LMH do not permeate placenta and due to this
do not have teratogenic effects and are not related to the
risk of hemorrhagic complications in fetus. Small amounts
of LMH, detected in breast milk, most likely have no clini-
cal significance due to very low bioavailability in oral use.
The complications that may arise in pregnant patient
during the use of antithrombotic therapy are similar to the
ones registered in general population and include hemor-
rhages (risk related to the use of any antithrombotic
drugs), as well as heparin induced thrombocytopenia
(HIT), osteoporosis and local reactions in injection sites
for UFH and LMH. Risk of all the described complications
in the use of LMH is much lower than in the use of UFH.
The frequency of severe hemorrhages in the use of UFH
during pregnancy is about 2%. Approximately 3% of non-
pregnant patients receiving UFH develop HIT which may
lead to the progression of existing thrombosis and to
appearance of new arterial and venous thromboembo-
lisms [48]. Based on the result of LMH use in 486 preg-
nant patients the frequency of slight hemorrhages was
2.7%, and no severe hemorrhages were registered [38].
Based on the data of systematic review which included 64
studies involving 2,777 pregnancy patients, frequency of
severe hemorrhages in LMH use was 0.43% (95% ClI
0.22-0.75%) during the pregnancy and 0.95% (0.61-
1.37%) in postnatal period, frequency of wound hemato-
mas is 0.61 (0.36-0.98), and general number of hemor-
rhages was 1.98 (1.5-2.57) [16]. Use of LMH during
pregnancy is related to the lower risk of HIT development
compared to UFH prescription and is probably even lower
than in general population [16,38]. Moreover some stud-
ies show that preventive prescription of LMH during the
pregnancy is accompanied by the loss of bone mass simi-
lar to the one registered for physiological pregnancy [5].

Taking into account the safety both for mother and
fetus, better bioavailability, longer half-life in plasma,
more predictable response to treatment and greater safety
regarding development of osteoporosis and HIT, as well
as greater convenience of use, LMH shall be preferred for
treatment and prevention of VTE during the pregnancy.

Considering the data on relation between thrombophilia
and unfavorable pregnancy outcomes, the increasing
interest is paid to the use of antithrombotic therapy for
prevention of not only thromboses and thromboembo-
lisms, but also for prevention of pregnancy complications.

Based on the data of major systematic reviews the
prescription of low doses of aspirin is accompanied by
moderate decrease of risks of preeclampsia (approxi-
mately by 15-20%) and of other unfavorable pregnancy
outcomes, including fetal and neonatal mortality, with the
positive effect of antithrombotic therapy being more
pronounced in women from high risk group [11]. Conse-

quently the hypothesis was made that in women with high
rigs of severe gestational toxicosis the preventive use of
heparin drugs may be effective. The hypothesis is patho-
genetically justified, considering that LMH possesses not
only antithrombotic effects but also anti-inflammatory
activity and the ability to affect placenta formation, For
example, LMH was found to possess anti-apoptosis
effects regarding trophoblast [18]. In the randomized
study involving 80 patients with preeclampsia in anamne-
sis and ACE I/D gene polymorphism the prophylactic LIMH
prescription (Dalteparin 5,000 U/day.) was accompanied
by decreased risk of preeclampsia, fetal development
retardation syndrome, and improved parameters of utero-
placental blood flow [30].

Combined therapy with heparin and aspirin in low
doses has proven to be effective multiple times in different
subgroups of patients with high risk of thrombotic and
obstetric complications, including the women with venous
thromboembolisms in anamnesis, patients with APS and
with fetus loss syndrome [1]. Based on the data of the
most recent systematic review which included 12 studies
with total participation of 849 patients with APS and fetus
loss syndrome in anamnesis, among all the possible inter-
ventions only UFH combined with low doses of aspirin
provided reliable decrease of risk of repeated fetus loss
[14]. At the same time increase of dose of UFH and aspirin
was not accompanied by improvement of effect, and
monotherapy with aspirin did not prove to be effective at
all. Recent studies have also shown that LMH in combina-
tion with aspirin is equivalent in terms of effectiveness to
UFH plus aspirin combinations.

The issue of the pregnancy follow-up in women with
the stroke in anamnesis and of possibilities for prevention
of repeated thrombotic complications also remains open.
Based on the data of worldwide literature sources, no
single protocol for such patients was developed as of yet.
In opinion of a number of authors the low doses of aspirin
are recommended during pregnancy and in postnatal
period for patients who suffered from ischemic stroke
[7,16,40,42]. Soriano D. et al. (2002) offered using low
doses of aspirin in combination with prophylaxis doses of
UFH or LMH in women with acute cerebrovascular acci-
dents in anamnesis and perform thorough control of them
due to high risk of both obstetric complications and the
complications on part of fetus [42].

Significance of detection of genetic and acquired
thrombophilia in pregnancy follow-up in patients with
ischemic stroke in anamnesis

At the premises of specialized maternity clinic No.67
we examined 59 patients with strokes (average age 32+5.5
years). 22 of them had the stroke during the current preg-
nancy or in early postnatal period. In 20 with ischemic
stroke in anamnesis (subgroup 1) we performed the plan-
ning of the present pregnancy and specific prophylaxis
(low molecular weight heparin [LMH] during the entire
pregnancy in postnatal period, group B vitamins, folic acid
to 4 mg/day, antioxidants, aspirin based on indications),
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and in 17 patients (subgroup 2) the therapy was started in
Il - 1ll trimester of pregnancy at the moment of address. All
the patients underwent the study of hemostasis system,
screening for genetic forms of thrombophilia, polymor-
phisms of anti-inflammatory cytokines and antiphospho-
lipid antibodies (APLA).

Results

The main provoking factors for thromboses included
the number of systemic diseases (systemic lupus erythe-
matosis, systemic vasculitis etc.) (16.9%), oral contra-
ceptives intake (3.4%), surgical interventions and/or
traumas (1.7%), septic complications (6.8%), previously
suffered thrombotic complications (27.1%), metabolic
syndrome (37.3%), hypertonic disease (27.1%), heart
rhythm disorder (5.1%), presence of artificial heart valves
(6.8%), inadequate anticoagulant therapy in patients with
mechanic heart valves (3.4%) and presence of open fora-
men ovale (5.1%). The multipara women (52.5%) showed
significantly higher frequency of obstetric complications
in anamnesis compared to the control group (69.4%
respectively vs. 18.3%; odds ratio [OR] 9.6, 95% confi-
dence interval [Cl] 4.1-22.8, p<0.001), in particular fetus
loss syndrome 33.3% vs 0%; p<0.001) and obstetric
complications of vascular genesis (gestational toxicoses,
premature detachment of a normally situated placenta,
fetoplacental insufficiency, fetal growth retardation
syndrome [FGRS], antenatal fetal death) (38.7% vs 11.5%;
OR 10.1, 95% Cl 3.8-26.5, p<0.05).

During the hemostasis system study all the patients
were found to have markers of its activation: increased
level of SFMC, D-dimer (on average 2-3 pg/ml with the
norm to 0.5). In general the data on very burdened
somatic, obstetric and family anamnesis, on development
of such severe thromboembolic complications in the
women of young age allowed us to hypothesize the genetic
predisposition towards thromboses. Data of genetic stud-
ies were received for 51 patients. 88.2% (p<0.001 vs.
26.7% in control group; OR 20.6, 5% Cl 7.4-57.5) were
detected to have genetic forms of thrombophilia, with the
prevalence of heterozygous FV Leiden mutation (21.6%),
heterozygous prothrombin G20210A mutation (11.7%),
homozygous (29.4%) and heterozygous (33.3%) MTHFR
C677T mutation, combined defects of fibrinolysis (poly-
morphism of genes PAI-1 4G/5G, t-PA I/D, fibrinogen -455
G/A, Hageman factor 46 C/T) (76.5%), polymorphisms of
platelet receptors genes, genes regulating renin-angio-
tensin—aldosterone system, as well as APLA (41.2%). In
the subgroup 1 of patients where the pathogenetic therapy
was started on the pregnancy planning stage the preg-
nancy ended in birth of live full term child in 100% of
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