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Abstract

The work is aimed at discussing pregnancy management for the most thrombogenic genetic thrombophilia — antithrombin Il
(AT-II) deficiency. A detailed analysis of the literature and clinical case of pregnancy management in a patient with AT-1I deficiency,
pulmonary embolism and habitual history of miscarriage has been performed and presented. Patients with AT-IIl deficiency are at
high risk for developing thrombotic and obstetric complications even despite using therapeutic doses of anticoagulants. Indications
for use and modes of administration of AT-Ill concentrate have not been currently defined clearly. Monitoring therapy with low
molecular weight heparin is largely complicated because a test for determining anti-Xa activity is AT-Ill-dependent. In addition to
standard methods for controlling antithrombotic therapy, we used tests characterizing the dynamic blood clot parameters:
thromboelastography and thrombin generation test. The peak risk resulting in both thrombotic and hemorrhagic complications in
such patients occurs during period of labor and the postpartum period, when a change in the regimen of anticoagulant therapy is
required with its temporary withdrawal and additional administration of AT-lIl concentrate.
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Pestome

Pa6ora nocesLieHa npobneme BefeHUs 6ePEMEHHOCTU NPK Hanbosiee TPOMOOreHHOM reHeTUYecKon TpoM6onUNn — feduunTte
antutpomoéuHa lll (AT-1Il). MpoBedeH AeTanbHbIA aHANNU3 IMTEPATYPbI U NPeLCcTaBeH pa3bop CO6CTBEHHOMO KITMHUYECKOro Cryyas
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BefeHNs 6epeMeHHOCTM y nauneHTku ¢ gedomumutom AT-III, Tpom603m6onMeli nero4HoR apTepum N NPMBbLIYHBIM HEBbIHALLNBAHWEM
6epeMeHHOCTI B aHamHese. MauneHTkn ¢ gedouuntom AT-IIl 0THOCATCA K rpynne BbICOKOrO puUcka no pasBuTurd TPOMOOTUYECKUX
1 aKyLLEPCKUX OCNOXHEHUI, AiAXKe HECMOTPS HA TepaneBTUHECKNE J03bl aHTUKOAryNnaHTOB. [T0Ka3aHUs K NPUMEHEHWIO N PEXIUMbI
BBeLeHNs KoHLUeHTpata AT-IIl B HacTosLLee BPeMs YETKO He onpegesnieHbl. KOHTPoNb Tepanuu HU3KOMOMEKYNAPHBIM renapyuHom B
3HAYMTENbHOW CTEMeHM 3aTPYAHEH, TaK Kak TeCT Ha onpefefieHne aHTM-Xa akTuBHOCTU aBnseTcs AT-Ill-3aBucumbiM. Momumo
CTaHAAPTHbIX METOLOB KOHTPONS aHTUTPOMOOTUYECKON Tepanum, Mbl UCMOMb30BANN TECTbI, XapakTeprU3ytoLLmne AMHaMUYecKme
napameTpbl CrycTka: TPOM6031acTorpammy, TeCT FreHepaun TPOMOUHA. HanbosbLUMiA pUCK C TOYKN 3PEHIS KK TPOMBOTUYECKHKX,
TaK 11 reMopparnyecknx 0CNOXHEHUIA Y Takx 60SbHbIX NPEACTABNAET Neproj POAOB M NOCNEPOAOBLIA NEePUOA, Korga Tpebyercs
M3MEHEHNE PeXIMMA aHTUKOATYNSIHTHOI Tepanun ¢ BPEMEHHON ee 0TMEHOI 1 JONOSTHUTENbHOE BBefieHMe KoHLeHTpaTa AT-III.

Kntouesble cnosa: gecpuunt aHTuTpombuHa lll, 6epeMeHHOCTb, HU3KOMONEKYNSPHbIA renapiiH, KOHLEHTpaT aHTuTpomouHa Il
puBapokcabaH

Inga uutupoBanus: AkunblunHa C.B., lenunna MM.K., buuanse B.0., Xuspoesa [.X., Ln6usosa B.I., Makauapus A.[l. BeaeHue 6epe-
MEHHOCTU Npu fedpuumnte aHTUTpoM6UHa Ill: 0630p NMTEPATYPLI U ONUCAHUE KITMHUYECKOr0 cnyyas. AkyLuepctBo, [MHeKomorus n

Penpogykyms. 2021;15(4):441-450. (In English). https://doi.org/10.17749/2313-7347/0b.gyn.rep.2021.230.

What is already known about this subject?

» Patients with antithrombin [Il (AT-IIl) deficiency are at high
risk for developing thrombotic and obstetric complications
even despite using therapeutic doses of anticoagulants
during pregnancy.

» Indications for use and modes of administration of AT-III
concentrate in pregnancy have not been currently defined
clearly.

» Monitoring therapy with low molecular weight heparin
(LMWH) in pregnant patients with AT-IIl deficiency is largely
complicated.

What are the new findings?

» We share with our strategy of successful pregnancy
management in patient with AT-lIl deficiency, pulmonary
embolism and recurrent miscarriage.

» Along with standard approaches for controlling antithrombotic
therapy, we also used tests characterizing the dynamic blood
clot parameters.

» Detailed analysis of therapeutic strategies in patients with AT-IlI
deficiency was presented including guidelines on using LMWH,
AT-lIl concentrate and oral anticoagulants during pregnancy
and postpartum.

How might it impact on clinical practice in the foreseeable
future?

» We believe that our research would allow for refining
approaches to pregnancy management, choice and control of
anticoagulation therapy during pregnancy and postpartum in
patients with the most thrombogenic thrombophilia — AT-IlI
deficiency.

Introduction / BBegenue

Antithrombin IIl (AT-IIl) deficiency is a rare but one of
the most thrombogenic thrombophilias. Its prevalence
varies from 1:500 to 1:5000, and among patients with
thrombosis, it is found in 1 % of cases. Patients with
AT-IIl deficiency encounter 20-30 times higher risk of

OCHOBHbIE MOMEHTbI

Yr0 yxe u3BecTHO 06 3TN TEme?

» [MauneHTky ¢ gedomumtom aHTutpoméuHa Il (AT-Il) oTHocsTCS
K Fpynne BbICOKOrO pUCKa MO Pa3BUTUI) TPOMOOTUHECKNX U
aKyLLIEPCKIX OCNOXHEHWIA, [aXe HeCMOTPS Ha TepaneBTUYe-
CKMe [103bl aHTUKOATYNSHTOB.

» [loKa3aHus K MPUMEHEHUIO 11 PEXUMbI BBELEHNS KOHLEHTpaTa
AT-Ill B HacTOsILLEE BPEMSA YETKO HE OMPEfesieHb!.

» KOHTpOnb Tepanuu HWU3KOMOMEKYnspHbIM renapuHom (HMT)
BO Bpems 6epeMeHHOCTM y mauueHTok ¢ aedouumtom AT-III B
3HAYUTENbHOI CTENEHN 3aTPYLOHEH.

Y710 HOBOrO f1aeT cTaThs?

» Mbl fenumcs Hallen TakTUKO YCreLwHOro BeAeHns 6epemeH-
HOCTW y naumeHTkn ¢ pecouumtom AT-IIl, Tpom6oam6bonmen
NEroyHoi apTepuit B aHaMHe3€e W NMPUBbIYHBIM HEBbIHALLIVBA-
HUeM 6epeMeHHOCTH.

» [oMMMO CTaHAAPTHbIX METO[0B KOHTPOMS aHTUTPOMOOTUYE-
CKOIl Tepamuu Mbl MCTONb30BaANM TECThI, XapaKTepuayloLue
LMHAMUYECKIMe apaMeTpbl CrycTKa.

» [IpeacTassieH NOAPOOHbINA aHaNN3 TepaneBTUYECKIUX CTPATErUN
y naumneHTok ¢ gecpuuutom AT-II, BKNKOYAA pekoMeHAaLmum no
npumeHeHnio HMT, koHueHTpata AT-Ill 1 nepopabHbIX aHTK-
KOarynsHToB BO BpemMs 6epeMeHHOCTH.

Kak 310 MOXET noBAUATb HA KNMHUYECKYH) NPAKTUKY
B 0603pumom byayem?

» bl Hageemces, 4To Hala paboTa No3BOJUT YCOBEPLLEHCTBOBATL
NoAXOAbl K BEAEHWNO 6epeMEHHOCTH, K MOAGOPY M KOHTPOMO
AHTUKOArYNSHTHON Tepanuu BO Bpemst 6EPeMEHHOCTH 1 nocne-
POAOBOM Mepuofe y MauWeHToK C CamMOW TsKenon hopmon
Tpom6ochunumn — gecouumntom AT-III.

thrombosis compared to the general population [1]. The
lifelong risk of venous thromboembolic complications with
AT-III deficiency reaches 50-90 % even in the absence of
provoking factors. The most common contributing factors
of venous thromboembolism (VTE) include pregnancy,
hormonal contraceptives and surgery [2]. 3-7 % of
asymptomatic patients with AT-III deficiency develop first
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thrombosis during pregnancy, whereas recurrence rate of
thromboembolic complications during pregnancy reaches
40 % [3].

Antithrombin Il is a 58 kDa glycoprotein that inhibits all
serine proteases of coagulation system — thrombin, factor
(F) Xa, FIXa, to a lesser extent FXIa, Xlla, as well as kallikrein
and plasmin. AT-lIl exerts irreversible effects, providing an
80 % inhibitory effect on thrombin. The action of AT-IIl is
potentiated by heparin and heparan sulfate — endothelial
proteoglycans. Heparin increases the activity of AT-IIl by
1000-fold due to conformational changes.

The diagnostic criterion of AT-Ill deficiency is based on
activity less than 60 % (normal is 80-120 %). Hereditary
and acquired AT-Ill deficiencies differ. More than 250
mutations of the AT-IIl gene have been described [4]. The
type of inheritance is autosomal dominant. In addition,
various causes of acquired AT-Ill deficiency such as
rheumatoid factor, paraproteins, DIC-syndrome, massive
thrombosis, surgery, sepsis, systemic inflammatory
response syndrome, inflammatory bowel diseases, heparin
therapy, liver failure, nephrotic syndrome, combined oral
contraceptives use, estrogen therapy, pregnancy, neonatal
period (recovery of AT-IIl activity occurs within 72 hours
after childbirth) and factors affecting the sensitivity
of laboratory tests such as hemolysis, hyperlipidemia,
elevated hematocrit (> 55 %) have been identified [5, 6].

The risk of VTE during pregnancy with AT-Ill deficiency
is not fully understood. Even recent studies have many
limitations and provide variable data on the risk of VTE,
ranging from 3 to 17.7 %, during pregnancy and the
postpartum period [7, 8]. Patients with AT-IIl deficiency
have an increased risk of VTE including fatal VTE, fetal
losses and severe placental complications, including
fetal growth restriction, placenta abruption, preeclampsia,
which occurs even despite using anticoagulants at
therapeutic doses during pregnancy [9, 10]. At the same
time therapeutic doses of anticoagulants allow us to
believe in favorable pregnancy outcomes. In particular,
it was shown that the risk of VTE during pregnancy
after therapeutic anticoagulation in patients with AT-IlI
deficiency was the same as outside pregnancy (1.7 % per
year) [2]. Another study (18 patients with AT-III deficiency)
showed 27 % fetal growth restriction syndrome and 0 %
stillbirths while using anticoagulant therapy versus 50 %
and 33 % respectively in the absence of prophylaxis [9].

Antithrombin 1ll deficiency, being the most thrombo-
genic thrombophilia, requires intensive anticoagulant use
at therapeutic doses during pregnancy. The drug of choice
is a low molecular weight heparin (LMWH). The dose can
only be reduced below the calculated per kg body weight
with abnormally high anti-Xa activity, with chronic renal
failure or with emerging bleeding [5].

According to currently available data AT-IIl concentrate
is effective for the treatment of acute VTE and prevention
of VTE recurrence during pregnancy and the postpartum
period [11, 12]. The guidelines of the international

communities on dosage, control and time frame for using
AT-IIl concentrate in pregnancy and postpartum period
have not been well clarified [13-16]. AT-Ill concentrate
is the drug of choice in conditions of discontinued
LMWH administration (e. g., in case of bleeding, labor,
invasive procedures) [17]. AT-lll concentrate should
be used starting 12-24 hours before the expected
childbirth and rarely lasts for more than few days after
delivery (therapy is cancelled after resumption of proper
anticoagulant therapy). AT-IIl concentrate is indicated for
the treatment of VTE developed during pregnancy despite
anticoagulation therapy [18]. The majority of studies
used AT-IIl concentrate starting from the time of verified
thrombosis and up to several weeks postpartum (usually
6-9 days postpartum) [11]. AT-lll concentrate therapy
may not be justified as a primary prevention of VTE during
pregnancy in asymptomatic patients with AT-IIl deficiency
due to its high cost and the risks exceeding the benefits
[5]. Possible indications for initiating prophylactic
therapy with AT-IIl concentrate during pregnancy include
a personal history of VTE, recurrent miscarriage, high
risk of VTE recurrence (history of atypical thrombosis,
history of pregnancy related VTE, recurrent VTE despite
anticoagulants ) [19, 20] (Table 1).

Calculation of the loading dose of AT-III:1 [U is equivalent
to AT-IIl activity in 1 ml of normal human plasma; 1 1U per
kg of body weight increases AT-Ill activity by 2 %; required
dose (IU) = body weight (kg)x(target level — initial AT-IlI
activity level, %)x0.5 (usually 30-50 IU/kg). Generally,
the maintenance dose is 60 % of the loading dose and is
administered every 2-3 days (on average 24-65 1U/kg).
The average half-life of AT-Ill comprises 3 days, so that
concomitant heparin treatment is shortened to 1.5 days.

According to the latest recommendation of the Royal
College of Obstetrics and Gynecology [21] pregnancy
management in patients with medical history of AT-lIl and
VTE deficiency implies the use of high doses of LMWH
throughout pregnancy as well as at least for 6 weeks
in the postpartum period or prior to switching to oral
anticoagulants (50-75 % of the treatment dose/doses)
by controlling anti-Xa activity (targeted to 0.5-1.0 IU/mi
4 hours after LMWH injection). The AT-Ill concentrate
should be also used in cases of ineffectiveness of LMWH
and before the delivery.

Case report / KiTnHH4YeCKuH crydan

Patient Sh., 35 years old, height — 172 cm, weight —
54 kg, body mass index — 18.3 kg/m? admitted to the
Department of Obstetrics and Gynecology of Sechenov
University in October 2018, at 5-6 weeks of gestational
age. She suffered from pulmonary embolism (PE)
1 month after the removal of breast fibroadenoma,
mammoplasty and abdominoplasty (June 2017). The
patient received enoxaparin 0.4 ml per day for 10 days
in the postoperative period. After PE AT-lIl deficiency
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Table 1. Expert consensus on using antithrombin IIl (AT-IIl) concentrate during pregnancy [5].

Tabnuua 1. CornaleHne 3KkcnepToB Mo NPUMEHEHUNIO KOHLEHTpaTa aHTutpom6uHa lil (AT-111) Bo Bpems 6epemeHHocTH [5].

Clinical case in a patient with
AT-lll deficiency
Knunn4eckuii cnyyvai nayueHTku
¢ aetpuuutom AT-II

Anticoagulant therapy

AHTHKOAryNAHTHaA Tepanus

Antithrombin Ill concentrate

KoHueHTpat antutpoméuua lil

VTE in medical history,
long-term anticoagulant therapy
BTO B aHamHe3e, NaLmeHTKa nony4aet
ONUTENTbHYI0 aHTUKOATYNSHTHYIO Tepanuto

Therapeutic doses of LMWH during
pregnancy and the postpartum period
TepaneBTuyeckue no3bl HVI B Te4eHue 6epe-
MEHHOCTM 11 NOC/IepOA0BOM Nepuoje

LMWH withdrawal
(labor, hemorrhages, surgery)
[Tpn otmene HMI
(pofbl, KPOBOTEYEHUS, OnepaLum)

VTE in medical history, the patient received
no long-term anticoagulant therapy
(AT-IIl < 60 %)

BT9 B aHamHe3e, NauneHTKa He nonyvaeT
ONUTESTbHYI0 aHTUKOATYNSHTHYH Tepanuto
(AT-IIl < 60 %)

Therapeutic doses of LMWH during
pregnancy and the postpartum period

TepanesTuyeckue 0o3bl HVI
B Te4eHne 6epemMeHHOCTH
11 NOCNEPOA0BOM Nepuoje

LMWH withdrawal
(labor, hemorrhages, surgery)

Mpu oTmeHe HMT
(poAbl, KPOBOTEYEHUS, ONepaLum)

No VTE in medical history,
AT-lIl < 60 %,
family history of VTE

BT3 He 6bIno0,
AT-IIl < 60 %,
BT3 B cemenHOM aHaMHe3e

No clear recommendations. From
prophylactic to full therapeutic doses of
LMWH. LMWH applied for at least 6 weeks
postpartum
HeT 4eTkux pekomeHaaunii. OT npocpunakTu-
4eCKMX [0 MOSHbIX TepaneBTUYeCcKMX 403
HMT. HMTI muHumym 6 Hef nocrne pogoB

No clear recommendations. Application is
possible depending on the clinical situation

HeT 4yeTkux pekomeHaaumi. MpumeHexne
BO3MOXHO B 3aBUCUMOCTY OT KJTMHUYECKOI
cuTyaumum

No VTE in familial or personal history,
AT-lIl < 60 %

BT3 He 6b1110 HU B CEMEIIHOM,
HU B INYHOM aHAMHE3e,
AT-1Il < 60 %

No clear recommendations. From
prophylactic to full therapeutic doses of
LMWH. LMWH applied for at least 6 weeks
postpartum
HeT 4yeTkux pekomeHgaumin. OT HaboaeHMs
[0 NPOMUIAKTUYECKOI Tepannuu, B TOM Yuche
MUHUMYM 6 HeJl B MOCNepOA0BOM NepuUoae

Use of AT-IIl concentrate
with AT-IIl activity > 40 %
is unlikely to be required

MpumeHeHne koHueHTpata AT-lIl npu akTuB-
Hoctu AT-IIl > 40 % Bpsg nm noHagoobuTcs

Note: VTE — venous thromboembolism, LMWH — low molecular weight heparin.

Tpumeyanne: BT3 — BeHo3Has TpoM603am60sust; HMIM — HU3KOMONEKYSAPHbIN renapuH.

diagnosing was first detected (43 %), tests for IgG
and IgM anticardiolipins, 1gG and IgM antibodies to
B,-glycoprotein 1, FV Leiden and prothrombin G201010A
polymorphisms were negative. Pulmonary multispiral
computed tomography dated of November 2017 showed
full recanalization. Three months after PE (03.11.2017)
markers of antiphospholipid syndrome were negative
(lgG and IgM anticardiolipins, IgG and IgM antibodies to
[,-glycoprotein 1, lupus anticoagulant), antinuclear factor
was not detected, protein S activity was 41 % (normal
more than 56 %), protein C — 100 %, homocysteine —
10.9 pmol/L. After PE diagnosis patient received LMWH,
followed by switching to rivaroxaban 20 mg per day which
she personally stopped taking 3 months later. According
to echocardiography performed 3 months later patent
foramen ovale had no signs of pulmonary hypertension.

Familial history: father had PE at the age of 32 and 48
years old, aunt from the father side had fatal PE at age
of 60 years. Patient's brother has laboratory-confirmed
asymptomatic AT-III deficiency.

Obstetric history: uncomplicated delivery was in
2002 at the age of 20 years; healthy full-term boy
was born weighing 4030 g. The patient reported that
cardiotocography showed signs of fetal hypoxia, weight
gain was 35 kg, blood pressure reached 190/100 mm Hg
starting from 36 weeks, but despite this she refused to go

into premature delivery (medical records are not available).
From 2003 to 2005, the patient had 5 miscarriages
occurring at gestational age of 5-6 weeks. Cytogenetic
studies were not performed. The patient received no
anticoagulant therapy during any of the pregnancies.

For the patient, it was personal experience of the
seventh pregnancy. On admission, (5-6 weeks) D-dimer
was 687 ng/ml, AT-ll - 51.3 % (Fig. 1). LMWH at
therapeutic dose of 1 mg/kg two times a day (BID) was
applied (enoxaparin 60 mg = 0.6, anti-Xa IU = 0.6 ml
in the morning and 0.4 ml in the evening with 12-hour
interval), starting from week 14 the dose was increased
up to 0.6 ml BID, from the week 25 — up to 0.8 ml BID
(weight 71.5 kg), from the week 32 (body weight 79 kg)
the dose of enoxaparin was 1.0 in the morning and 0.8
ml in the evening. The maximum dose of enoxaparin was
1.0 ml BID within weeks 33-34. Despite stable levels of
AT-IIl activity (53 %) and anti-Xa activity close to target
levels (0.89 U/ml), it was decided to increase the dose
in connection with the data of the thrombin generation
test which showed a hypercoagulation state (Fig. 2).
Patient blood pressure during pregnancy did not exceed
125-140/90 mm Hg, total body weight gain was 28 kg,
complete blood count, blood biochemistry and urinalysis
were within normal ranges. At 20 weeks of gestation,
protein S level was 39.6 %, thus showing no significant

m http://www.gynecology.su
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Figure 1. Dynamics of antithrombin IIl activity during pregnancy related to doses of low molecular weight heparin used and anti-Xa activity.

PucyHok 1. [InHamunka akTuBHOCTI aHTUTpOMOUHA Il B Te4eHNe 6epemMeHHOCTM B 3aBUCMMOCTU OT UCMOJIb30BAHHBIX J03 HU3KOMOEKYIAPHOTO

renapuHa n aHTN-Xa aKTUBHOCTW.

decrease in protein S activity during pregnancy compared
with previously recorded (41 % in 2017).

In the current clinical case, AT-Ill concentrate was not
systematically used during pregnancy. AT-Ill concentrate
at dose of 1000 IU was on the week 20, before the air
flight, and at week 32-33 (at week 32 AT-IIl was 30 %,
anti-Xa activity was 0.52 IU/ml by applying enoxaparin at
dose of 1.0 ml in the morning and 0.8 ml in the evening).

AT-lll concentrate at dose of 1000 IU was also
administered on the week 36 due to a significant decline
of AT-lIl activity down to 22 % (anti-Xa activity 0.36 1U/ml
at dose of enoxaparin of 1.0 ml and 0.8 ml every 12 hours).

The patient was delivered by cesarean section under
spinal anesthesia at 37-38 weeks (08.05.2019). Indica-
tions for cesarean section included breech presentation,
gestational hypertension, compromised umbilical artery
flow (first registered upon admission at the hospital at
37 weeks). A full-term boy was born weighing 3970 g,
height 55 cm, with an Apgar score of 7/8. The blood loss
was 600 ml. On a day of surgery enoxaparin 0.8 ml was
administered, whereas starting from the next day the
dose of enoxaparin was 0.6 ml BID. A total of 6 doses of
1000 IU AT-Il were administered before and after the
cesarean section (Table 2).

The patient was discharged on the 7™ day after
cesarean section, from the 5™ day after the surgery the
patient was switched to rivaroxaban 15 mg BID, so that
3 weeks later dose of rivaroxaban was increased to
20 mg per day. Lactation was suppressed in accordance
with the recommendations of the mammologist, taking
into account previously performed mammoplasty. The
patient was monitored for AT-lIl level comprising 59 %
only once 6 weeks postpartum. According to the patient
decision her son was not tested for an AT-lII deficiency.

Unexpectedly, the patient was repeatedly admitted
to our clinic with new pregnancy on July 2020. The

patient cancelled taking rivaroxaban 20 mg one month
after the cesarean section without any consultation with
hematologist and started to apply enoxaparin 0.4 ml BID
from the 7" gestational week (patient body weight was
62 kg). On admission, patient AT-IIl activity was 45.6 %,
D-dimer level — 390 ng/ml (normal up to 440 ng/ml),
homocysteine content—15.6 pmol/L. The enoxararin dose
was gradually escalated up to 0.6 ml BID starting from the
8™ gestational week and further up to 0.8 ml BID from the
20" pregnancy week (patient body weight at 36 weeks was
84 kg). AT-IIl concentrate 1000 IU was administered on the
29" week (AT-IIl was 13 % and 46 % 24 hours before and
after treatment), 1500 IU and 1000 IU in two consecutive
days on the 31™ pregnancy week (AT-Ill was 22 % and
99% 24 hours before and after treatment), 1000 IU on
the 33" week (24 hours before the onset AT-Ill was
10 %, anti-Xa was 0.3 IU/ml and 24 hours after treatment
AT-lll level was 33 %, anti-Xa was 0.3 IU/ml while receiving
enoxaparin 0.8 ml BID) and 1000 IU in two consecutive
days on the 36" pregnancy week (AT-IIl was 29 % while
receiving enoxaparin 0,6 ml BID) (Fig. 3). Altered uterine
blood flow was detected on the 29" gestational week
(AT-Ill was 13 %), that restored after the AT-IIl concentrate
infusion. Due to the elevated preeclampsia risks according
to the fist prenatal screening (astria) (1:30 for the early
preeclampsia and 1:10 for the late preeclampsia) and
to the personal history of preeclampsia we decided to
additionally apply acetylsalicylic acid 75 mg a day (started
from 17" week). We recorded no bleeding episodes
while applying concomitant therapy with LMWH and
acetylsalicylic acid.

The patient was delivered by cesarean section at 36+
weeks (03.02.2021) (tubal ligation was also performed
upon patient’s request). The indication for cesarean
section was based on moderate preeclampsia (blood
pressure — 168/95 mm Hg, daily proteinuria — 0.55 g).
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Figure 2. Dynamics of the D-dimer level (A) and data of the thrombin generation test — peak thrombin (B) and ETP (C) related to doses of low
molecular weight heparin used and anti-Xa activity.

Note: D-dimer — according the local laboratory normal ranges were up to 250 ng/ml for nonpregnant state, up to 300 ng/ml in the I trimester, up to 500 ng/ml in the Il
trimester and up to 1000 ng/ml in the Il trimester.

Peak thrombin — thrombin peak in the thrombin generation test, normal range 75-150 nmol/L.

ETP — endogenous thrombin potential index (area under the concentration-time curve in the thrombin generation assay), normal range is 1000-2100 nmol/Lxmin.

PucyHok 2. [Innamunka yposHs [-aumepa (A) u nokasateneii Tecta reHepauun TpoméuHa — peak thrombin (B) n ETP (C) B 3aBucumMocTi 0T
NCMONb30BAHHbIX 403 HU3KOMONEKYNAPHOIO renaprHa n aHTu-Xa akTUBHOCTH.

Tpumeyanme: D-gumep — cornacHo MeCTHOV 1abopaTopun HOPMasbHbIe ANana3oxsl cocTaBsamm 4o 250 HI/Mi A4S He6ePeMeHHOro cocTosiHus, 4o 300 Hr/mn
B | Tpumectpe, 4o 500 Hr/mn Bo Il Tpumectpe n go 1000 Hr/mn B Il TpumecTpe.

Peak thrombin — nuk Tpom6uHa B TeCTe 06pa30BaHNUs TDOMOUHA, HOPMaNbHbINA ANana3ox — 75—150 HMOsIb/N.

ETP — uHpekc 3H[0reHHoro TpOMOMHOBOr0 MOTeHYnana (naoLyage nog KpMBoi KOHLEHTPAUNs-BPEMS B aHA/IU3E 06pa30BaHNs TPOMOUHA), HOPMasbHbINA
AnanazoH — 1000-2100 HMOTIb/IXMUH.

m http://www.gynecology.su
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Table 2. Management of the pre- and postoperative period in the patient with antithrombin Il (AT-II) deficiency.

Tabnuua 2. BegeHune npef- v N0CneonepaLnoHHOro neprnoaa y nauneHTkn ¢ gedouumtom aHtutpomouna Il (AT-111).

Day before and after The day of
cesarean section ~ ~ surgery
[lexb A0 ¥ nocne 2 : [letb gl = e “ i
KecapeBa CeYeHus onepauum
AT-lll concentrate, |U
Kowuertpar AT-Ill, ME 1000 1000 2000 1000 1000
AT-IIl activity, %
AktusHocTb AT-III, % 2 38 47 66
Anticoagulation LMWH LMWH LMWH LMWH LMWH LMWH LMWH Rivaroxaban
therapy 0.8 ml 0.8 ml 0.8 ml 0.6 ml 0.6 ml 0.6 ml 0.6 ml 15mg
BID in the in the BID BID BID BID BID
morning evening
AHTUKOArynsaHTHas HMTI 0,8 mn HMI HMI HMT 0,6 mn | HMTI 0,6 mn | HMI 0,6 mn | HMI 0,6 mn | PuBapokca-
Tepanus 2 pasa 0,8 mn 0,8 mn 2 pasa 2 pasa 2 pasa 2 pasa 6aH 15 mr
B [iEeHb yTpOM BEYEPOM B [leHb B [leHb B [IEHb B [IeHb 2 pa3a
B [IEHb

Note: LMWH - low molecular weight heparin; BID — two times a day.

TMpnmeyanne: HVII — HuskomonekynspHbii renapuH, BID — Ba pasa B ieHb.
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AT-Il 2500 IU AT-1I 1000 1IU  AT-111 2000 IU

30 31 32 33 34 35 36

Week of pregnancy / Hepens 6epemeHHOCTH

Figure 3. Dynamics of antithrombin IIl activity and the regimen of antithrombin [ll concentrate infusion during pregnancy (2020).

Note: AT-IIl - antithrombin Ill concentrate; IU — international units.

PucyHok 3. [luHamuka akTuBHOCTU aHTUTPOMOUHA IIl 1 cxema BBeLeHNs KOHUeHTpata aHTutpom6uHa Il Bo Bpems 6epemeHHocTu (2020 T.).

Tpumeyanne: AT-IIl — koHueHTpaT aHTnTPOMOUHA Ill; Ul — MexayHaposHbIe eauHNLbI.

A preterm girl was born weighing 2710 g, height 48 cm,
with an Apgar score of 7/8. The blood loss was 600 ml.
AT-lIl concentrate 1000 IU was administered 24 hours
before surgery and on the day of surgery. The final dose
of enoxaparin 0.8 ml was done 01.02.2021 in the evening.
LMWH (nadroparin calcium 5700 anti-Xa |U 0.6 ml BID)
was restarted 22 hours after the surgery and replaced by
rivaroxaban 15 mg BID 3 days later; 3 weeks after that the
patient was switched to rivaroxaban 20 mg once a day.
Lactation was suppressed. Our patient personally decided
to stop receiving rivaroxaban 20 mg 8 weeks after the
cesarean section. AT-IIl was 41 % and 51%, respectively
before surgery (01.02.2021) and 3™ day afterwards. The
patient was not further tested for AT-Ill level till present

day (July 2021). The AT-III level measured to the patient
paired daughter on week 2 after the birth was 110 %, and
the patient refused to retest her infant daughter for AT-IlI
activity. During the 5 months after delivery, the patient
had no thrombotic and hemorrhagic complications, with
no clinical signs observed in any of her children.

What laboratory markers were chosen to assess
anticoagulanttherapy correction? Despite weight-adjusted
doses of LMWH (1 mg/kg BID) target anti-Xa activities
were not achieved and varied from 0.3 to 0.6. However,
no marked D-dimer elevation or hypercoagulation state,
based on the thrombin generation test (peak thrombin,
ETP) were noted. We elevated the enoxaparin dose
from 0.6 to 0.8 ml BID after detecting a shift toward the
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hypercoagulation by using the thromboelastography. At
gestational age of 35-36 weeks, the hypocoagulation
was detected by thromboelastography, hence justifying
application of the final dose of enoxaparin more than
22 hours before the cesarean section (the patient was on
the therapeutic dose 0.8 ml BID).

Discussion / O0cy:KaeHue

Here, we described the clinical case of two pregnancies
with successful outcome in the patient with history of
AT-III deficiency, PE, repeated fetal loss and preeclampsia.

The correlation between hereditary thrombophilia and
placenta-mediated obstetric complications, as well as the
effectiveness of anticoagulant therapy for the secondary
prevention of pregnancy complications still being debated.
The clinical case described here allowed to result in two
live birth babies in two consecutive pregnancies after
using therapeutic doses of LMWH during pregnancy. By
gestational age of 35-36 weeks mild signs of preeclampsia
and placental insufficiency were developed, however,
they were less severe compared to the first pregnancy.
Despite young age and the absence of symptoms of
thrombophilia in the first pregnancy, the patient had
severe preeclampsia, and the next 5 pregnancies resulted
in spontaneous abortions. In this case, the first debut
of severe thrombophilia was manifested as obstetric
complications, but not thrombosis, whereas the patient
developed first thrombosis outside of the pregnancy at
later age after a minor surgery, traditionally associated
with a lower risk of thromboembolic complications.

In accordance with international guidelines, screening
for thrombophilia is not mandatory before pregnancy
planning, including patients with obstetric complications.
Screening for thrombophilia may be necessary in case of
personal history of VTE and thrombophilia confirmed in
close relatives, because such data can change pregnancy
management. The patient described in our study allow
to conclude that the burdened familial history of venous
thromboembolic complications and the history of placen-
tal obstetric complications should account for conducting
further examination for thrombophilia, which is especially
important while planning surgical interventions and
pregnancy.

Despite using therapeutic doses of LMWH, proper
levels of anti-Xa activity were not achieved according to
the majority of measurements due to the specifics of the
laboratory method applied to assess anti-Xa activity. While
using this laboratory technique, exogenous factor Xa is
added to the patient's plasma at the peak of the LMWH
action (4 hours after the injection), however the recorded
anti-Xa activity depends on the presence of endogenous
AT-III. At the same time, anti-Xa activity is recommended
as a method for monitoring the adequacy of anticoagulant
therapy in patients with AT-IIl deficiency [19-21]. In the
described clinical case, we used the thromboelastography

and the thrombin generation test as indirect methods for
assessing the anticoagulant effect of LMWH. The LMWH
dose adjustment was carried out taking into account
hypercoagulation revealed by thrombin generation test.
The safety and effectiveness of such approach requires
further studies.

The optimal target and the safe level of AT-llIl during
pregnancy remain unknown. Currently, no unequivocal
guidelines on the prophylactic regimen for AT-llI
concentrate during pregnancy in asymptomatic patients
have been proposed. In the current clinical case, AT-lIl
concentrate therapy was not applied regularly throughout
pregnancy, but rather was reserved for situations
associated with an increased risk of thrombosis (air travel,
cesarean section and postpartum period). In addition, the
patient received AT-lll concentrate when a pronounced
decrease in AT-Ill activity was detected (below 30 %).
The safety of such strategy by using therapeutic doses
of LMWH without simultaneous regular administration
of AT-ll concentrate remains unknown. Despite the
favorable pregnancy outcome, the patient belonged to
a group of extremely high risk for VTE recurrence. The
venous duplex lower limb ultrasound performed in 2019
at gestational age of 32 and 34 weeks indicated the
presence of spontaneous contrast in the superficial and
deep femoral veins, common femoral veins and external
iliac veins, which may indirectly suggest a low threshold
for thrombosis. Adequate therapy with AT-IIl concentrate
during delivery period requiring anticoagulant withdrawal
is of critical importance. According to international
protocols for the management of pregnant women
receiving antithrombotic therapy, the final prophylactic
dose of LMWH 24 hours before cesarean section is
recommended, anticoagulants can be resumed not earlier
than 4-6 hours after vaginal birth and not earlier than
6-12 hours after a cesarean section, the therapeutic dose
of LMWH can be resumed not earlier than 8-12 hours
postpartum [22, 23].

The data on the efficiency and safety of new oral
anticoagulants in patients with genetic thrombopbhilia is
currently sparse but suggest about good perspectives
for this group of drugs [24, 25]. In our case, the patient
was switched from LMWH to rivaroxaban on the fifth day
after delivery. The safety of such approach in patients with
deficiency of AT-IIl remains unknown.

Conclusion / 3axirouenue

Antithrombin Il deficiency represents the most
severe form of hereditary thrombophilia, with markedly
increased risk of thromboembolic and placental obstetric
complications during pregnancy. Pregnancy management,
anticoagulant therapy regimens, methods of the
laboratory control and recommendations for the use of
AT-IIl concentrate in such patients still remain debated
and require to be further investigated.
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