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1. Introduction

Patients with mechanical heart valves (MHV)s require life-long anticoagulation to prevent throm-
boembolic complications (TECs). Women with MHVs in pregnancy experience an increased risk
of severe maternal morbidity and mortality from both thrombotic and bleeding complications. A large
international registry of pregnancies with MHVs revealed that valve thrombosis and maternal mortali-
ty occurred in 4.7% and 1.4% of women, respectively, and hemorrhage complicated 23% of pregnancies
[1]. Of importance, only 58% of women with MHVs were free from serious adverse events during preg-
nancy compared with 79% of women with bioprosthetic valves and 78% of women with cardiac disease
and no prosthetic valves [1].

Vitamin K antagonists (VKAs), such as warfarin, are the standard anticoagulation modality for non-
pregnant patients with MHVs. However, VKAs readily traverse the placenta and are teratogenic.
Indeed, warfarin-associated embryopathy may occur with first-trimester VKA exposure consisting
of developmental anomalies affecting bones and cartilage [2,3]. Moreover, administration of VKAs
in the second and third trimesters can lead to a warfarin-associated fetopathy, characterized by central
nervous system anomalies potentially from microhemorrhages in brain tissue [2,3].

Alternative options to VKAs are low molecular weight heparins (LMW Hs). However, LMW Hs have
been associated with higher frequency of maternal valvular thrombosis and mortality, and their use
for anticoagulation of MHVs remains off-label [4]. The main options for anticoagulation regimens have
been described in pregnancy with the aim of reducing maternal fetal risks include (a) VKAs throughout
pregnancy, (b) LMWH throughout pregnancy, (¢) LMWH in the first trimester and VKAs in the
second and third trimester (sequential treatment), and (d) unfractionated heparin (UFH) throughout
pregnancy [5,6]. Outcomes associated with these strategies have predominantly been described
by observational studies, which are inherently at increased risk of bias [4]. In addition, society guide-
lines have mostly issued recommendations regarding the choice of anticoagulation modality [5], and
practices regarding adjunctive antiplatelet therapy in pregnancy are not well described. The optimal
anticoagulation management strategy for pregnant women with MHVs thus has not yet been deter-
mined. Assessing current anticoagulation practice is a necessary step for planning of future prospective
studies. Thus, we sought determine practice patterns for anticoagulation therapy for pregnant women
with MHVs by conducting an international survey.

2. Methods
2.1. Survey development
We conducted a cross-sectional study using online questionnaires to be administered and filled
out by respondents. The survey was sent to hematologists, cardiologists, obstetric medicine physicians,
and obstetricians internationally in collaboration with the Subcommittee on Women's Health Issues
in Thrombosis and Haemostasis of the ISTH. Approvals were obtained from the institutional review
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boards of Mount Sinai Hospital in Toronto, Ontario (IRB#19-0045-E), and the McGill University
Health Centre in Montreal, Quebec (IRB#2020-5819), for this survey.

An electronic questionnaire was developed according to previously published techniques [7].
The final survey instrument included two case scenarios: a patient with a mitral MHV and a patient with
an aortic MHYV, as these are the two most common MHVs. Partially close-ended questions addressed (a)
type of anticoagulation (ie, LMWH, VKA, UFH, dosing of LMWH) on the basis of a previous reviews
of anticoagulation regimens for MHYV in pregnancy [4]; (b) low-dose ASA use because low-dose ASA may
improve outcomes, yet has been associated with an increased bleeding risk [1]; (¢) peripartum manage-
ment (including regional anesthesia and mode of delivery) because minimal data on peripartum manage-
ment are available; and (d) postpartum anticoagulation regimens because increased bleeding risk with
early transition to VKAs postpartum has been described [8]. To gauge whether additional clinical factors
could potentially affect decisions for anticoagulation selection during pregnancy, a partially close-ended
question listed several characteristics including an option to select other characteristics. Because a dose-
dependent teratogenic effect of VKAs has been suggested [9], we aimed to assess whether anticoagula-
tion choices depended on the equivalent of a warfarin dose of <5 mg orally daily [5].

To permit for an analysis of potential physician variables that may be associated with decisions
regarding anticoagulation, the following physician characteristics were gathered: years of practice,
physician specialty, type of practice (primary, secondary, or tertiary health care center), and continent
of practice. The survey instrument was pilot tested by investigators, resident physicians, and members
of the ISTH for validity and clarity. Modifications to the survey were made based on this feedback.
The complete survey instrument can be found in the Supplementary Appendix.

2.2. Study participants

Potential participants included all members of the ISTH, the North American Society of Obstetric
Medicine, and the International Society of Obstetric Medicine. These societies were selected because
they were believed to represent worldwide physicians most likely to be primarily managing anticoagu-
lation for pregnant women with MHVs. In addition, researchers who published studies on the use
anticoagulation for MHVs in pregnancy previously identified by the investigative team in a systematic
review of the use of anticoagulation in pregnant patients with MHVs were also invited to participate.
All potential respondents were asked to participate by email invitation sent out by their respective soci-
eties. The following screening question assessed their eligibility to participate: «Do you manage antico-
agulants in pregnant patients with mechanical heart valve replacements?»

2.3. Survey administration

The survey was administered using the REDCap software platform [10], hosted by ISTH. We adopt-
ed several strategies to try to maximize the response rates by developing a respondent-friendly question-
naire and making several contacts with each subject [1]. The survey was open to respondents
from September 24, 2019, to April 20, 2020.

2.4. Statistical methods

The numbers and proportion of physicians selecting response categories was described for each case
scenario. We hypothesized that responses could potentially vary according to physicians' training expe-
rience, and location of practice. Thus, we assessed the association between physician characteristics
(ie, specialty, years of practice, and continent of practice) and the respondents' choice of anticoagulation
modality and dose adjustment practices for LMWH using chi-squared test or Fisher's exact test,
as appropriate. The proportion missing for these analyses were less than 5%; thus, complete case analy-
sis was used. All statistical analyses were performed using IBM SPSS version 26, 2019. Significant asso-
ciations were defined if P values were less than .05.

3. Results
3.1. Characteristics of respondents
A total of 121 potential participants answered the initial survey screening question for eligibility,
and 84 (69%) were involved in anticoagulation management of these patients. Respondents were from
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Fig. 1. A — Distribution of practices for anticoagulation among women with mitral mechanical heart valves; B — Distribution of practices
for anticoagulation among women with aortic mechanical heart valves. LMWH, low molecular weight heparin; UFH, unfractionated
heparin; VKA, vitamin K antagonists

the specialties of hematology/thrombosis (n=49; 61%), obstetric medicine (14; 17.5%), cardiology
(n=8; 10%), and maternal fetal medicine (n=3; 3.8%). They almost exclusively practiced in tertiary
referral hospitals (n=74; 89%), and were in mid-late career, having practiced for >11 years after comple-
tion of training (n=55; 65%). Participants were clinicians from Europe (n=35; 42%), North America
(n=31; 37%), Asia (n=8; 10%), South America (n=5; 6%), Africa (n=3; 4%), and Australia and
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Table 1 New Zealand (n=2; 2%). Most centers
(n=48; 62%) saw fewer than 5 pregnant patients
with MHVs per year, and therefore most respon-

Factors considered when choosing
anticoagulation modality

Factors Considered Respondents n (%) )

Type of valve 59 (70) dents (n=61; 78%) reported managing fewer
Location of the replacement valve 54 (64) than 5 cases per year.
Previous embolic event 53 (63) 3.2. Choice of anticoagulation modality
Patient preference 50 (60) The most commonly used anticoagulation regi-
Presence of atrial fibrillation 41 (49) f itral MEVS i
Availability of anti-Xa testing if LMWH used 39 (46) mens for mitral S I pregnancy were sequen-
Number of valves 37 (44) tial therapy with therapeutic LMWH at 12 to
Clinical guidelines 33 (39) 14 weeks followed by a VKA through the remain-
Dose of warfarin 28 (33) ing pregnancy (n=28; 33%), therapeutic LMWH
Availability of LMWH 23 (27) throughout pregnancy (n=27; 32%), and VKAs
Presence of left ventricular dysfunction 21 (25) . .

s throughout pregnancy if the dose was equivalent
Presence of left atrial dilatation 19 (23) . . o .
Cost 12 (17) to <5 mg of warfarin daily (n=9; 11%) (Fig. 1A).
| use only one anticoagulant in all patients 8 (10) No respondents chose UFH as the anticoagulant

Note: Abbreviations: LMWH, low molecular weight heparin. of choice for women with mitral MHVs. The most
commonly used anticoagulation regimens
for pregnant women with aortic MHVs were therapeutic LMWH throughout pregnancy (n=47; 56%),
therapeutic LMWH until 12 to 14 weeks followed by a VKA throughout remaining pregnancy (n=21;
25%), and VKAs throughout pregnancy if the dose was equivalent to <5 mg of warfarin daily (n=7; 8%)
(Fig. 1B). Aspirin was selected by 31 (37%) participants, predominantly from the first trimester onward
(n=25/31; 80%), among women with either mitral or aortic MHVs receiving LMWH in 14/31 (47%),
and women with either mitral or aortic MHVs regardless of anticoagulation modality in 9/31 (30%).

Factors considered when choosing the anticoagulation modality are described in Table 1. Four char-
acteristics were selected by the majority (>60%) of respondents, the type of valve, the location of the
replacement valve, previous embolic event, and patient preference. Cost was selected by 17% of respon-
dents. Anticoagulation selection for mitral MHVs varied according to specialty, but not according to
years or continent of practice (Table S1 of the Supplementary Appendix). Anticoagulation selection for
aortic MHVs varied according to specialty and continent of practice (Table S2 of the Supplementary
Appendix).

3.3. Antithrombotic selection and dosing

Seventy-seven (92%) respondents reported LMWH use in pregnancy. Although most respondents
decided on the initial LMWH dose based on pregnancy weight (n=52; 68%), some used prepregnancy
weight (n=22; 29%). Adjustments to LMWH dosage were made according to pregnancy weight, peak
anti-Xa (n=22; 29%), peak and trough anti-Xa (n=20; 26%), peak anti-Xa only (n=20; 26%), or preg-
nancy weight only (n=11; 14%). Hematology/thrombosis specialists predominantly used peak anti-Xa
(n=15; 31%). Dosage adjustments did not vary according to a respondent's characteristics (Table S3
of the Supplementary Appendix).

Fifty (60%) respondents reported VKA use in pregnancy. Most reported aiming for an international
normalized ratio (INR) of 2 to 3 for pregnant women with aortic MHVs and 2.5 to 3.5 for mitral MHVs
(n=33; 66%). Some respondents, however, aimed for INR of 2.5 to 3.5 (n=5; 10%) and INR of 2 to 3,
(n=8; 16%) regardless of valve position.

3.4. Antithrombotic management during labor and delivery

Epidural anesthesia was the preferred mode of peripartum analgesia (n=35; 44%). The preferred
mode of delivery was based on obstetrical indications for most respondents (n=44; 55%), whereas vagi-
nal and a cesarean delivery was specified for 29 (36%) and 7 (9%) individuals, respectively. VKAs were
resumed 24 to 72 hours following delivery in 38 (48%) respondents, and within 24 hours (n=15; 19%)
or 7 days after delivery (n=15; 19%) for others.

Aspirin was either discontinued 5 to 10 days before delivery and it was not restarted postpartum
(n=7; 23%), discontinued 5 to 10 days before delivery and restarted following delivery until at least
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6 to 12 weeks postpartum (n=4; 13%), or discontinued at delivery (9; 30%). Certain respondents, howev-
er, did not discontinue aspirin before delivery and continued it until 6 to 12 weeks postpartum (n=7; 23%).

4. Discussion

We surveyed physicians' strategies of anticoagulation for women with MHVs during pregnancy.
We found that sequential therapy and LMWH throughout pregnancy were the anticoagulation strate-
gies most commonly chosen for women with mitral and aortic MHVs, respectively. Although weight
in pregnancy was used to determine the starting dose of LMWH, anti-Xa peak and trough levels were
used to guide further dosing adjustments in most instances. Aspirin was often prescribed concomitant-
ly with LMWH and discontinued 5 to 10 days before delivery. Delivery mode was guided by obstetrical
indications.

We observed considerable variations in practice in the choice of anticoagulation modality for preg-
nant patients with mitral MHVs. The choice of anticoagulant was made predominantly according
to patient-specific factors, whereas published guidelines were only used by a minority of participants.
This may reflect the paucity of clinical data to guide the optimal method of anticoagulation for these
women [5,6]. Sequential therapy and LMW H alone were reported to be more frequently used than UFH
and VKAs among respondents. A systematic review of 2468 pregnancies in 1874 women evaluating
maternal, fetal, and neonatal outcomes among women with MHVs described 44 studies of pregnant
patients with MHV of which 68% were in the mitral position [4]. Data on the use of sequential therapy
and LMWH were available for 530 pregnancies (20 studies) and 132 pregnancies (10 studies) respec-
tively; these strategies were associated with 5.8% and 8.7% maternal TECs, respectively [4].
Importantly, anticoagulation-related fetal /neonatal adverse events associated with LMWH throughout
pregnancy did not occur in any of 103 infants included, and the live birth rate was 92% [4]. As such, the
strategy of LMWH throughout pregnancy is currently being used and may be an option from
a fetal /neonatal standpoint, so long as maternal safety can be optimized. A summary of associated risks
for each anticoagulation strategy and current recommendations has been provided in Tables S4 and S5
of the Supplementary Appendix, respectively.

Most respondents reported using anti-Xa levels for dose adjustment of LMWH. The monitoring
of trough and peak anti-Xa levels has been recommended by the European Society of Cardiology (level
IC) (Table S5) [5]. However, whether anti-Xa level monitoring improves clinical outcomes among
women with MHVs remains unclear. Indeed, adverse outcomes have been described among in women
within the recommended therapeutic target anti-Xa level peak range of 1.0 to 1.2 TU/mL [12].
Moreover, how to adjust dosing as a function of anti-Xa levels is uncertain because achieving target peak
anti-Xa levels did not always ensure maintenance of minimum trough levels among pregnant partici-
pants with MHVs [13]. In a national registry from the United Kingdom, monitoring practices using
anti-Xa levels were highly variable [14]. The frequency at which anti-Xa levels were measured ranged
from none to weekly and the target range for peak and trough levels were heterogeneous, highlighting a
lack of standardized approach [15]. Observational studies have not demonstrated any clear clinical
benefit in monitoring of anti-Xa levels for women using LMWH for the treatment of venous throm-
boembolism (VTE) in pregnancy [15—18]. In addition, considering the lack of calibration curves for the
anti-Xa assay in pregnancy and the costs associated with anti-Xa monitoring, the American Society
of Hematology has recommended against the use of anti-Xa levels in the management VTE in pregnan-
cy [19]. Given differences in thrombotic risks between VTEs and MHVs, recommendations regarding
anticoagulation for one condition may not be generalizable to the other. Thus, the use of anti-Xa levels
specifically for MHVs in pregnancy needs to be clarified; in particular, whether peak and/or trough
levels should be used, optimal anti-Xa levels, and best time intervals for anti-Xa monitoring require
further research [5].

Low-dose aspirin, usually defined as ranging from 75 to 100 mg daily, was selected as an adjunct
antithrombotic therapy for women taking LMW H. In the European Society of Cardiology's Registry of
Pregnancy and Cardiac Disease, none of the 13 patients with aspirin in addition to anticoagulation had
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TECs, whereas 2.5% of patients without aspirin developed mitral valve thrombosis [1]. In the nonpreg-
nant setting, a Cochrane review highlighted that antiplatelet agents given in addition to anticoagula-
tion decreased the risk of systemic embolism or death among patients with MHYV, although the risk
of bleeding events was slightly increased [20]. Further guidance on the addition of aspirin as part
of the antithrombotic regimen is currently needed.

A minority of respondents used UFH in contemporary practice, in contrast to the use of UFH report-
ed in systematic reviews [4]. In addition, VK As were selected less frequently than LMW H-based strate-
gies, contrasting with findings from prior studies most commonly describing the use of VKAs through-
out pregnancy [4]. Therefore, we report a potential shift in clinical practice, whereby LMW Hs appears
to be increasingly selected either in conjunction with measurement of anti-Xa levels, at least in high-
resource settings. This may reflect that UFH is the preferred heparin in middle- and low-resource set-
tings, where LMWH use and monitoring is often cost prohibitive. As such, among respondents,
the selection of UFH in high-income settings may have declined.

This international survey captured the anticoagulation regimens practiced by a variety of specialists,
from diverse geographical settings. The data highlight important knowledge gaps in regard to the opti-
mal dose adjustment and drug monitoring strategies for LMWH, which will serve to plan for future
studies. This study has some limitations. First, the total number and baseline characteristics of all poten-
tial respondents is not known. Furthermore, results reflected the practice of the respondents only; prac-
tices of nonrespondents could not be assessed. A major limitation is that cardiologists were underrepre-
sented because the survey was not sent to cardiology societies. Furthermore, most respondents had
access to anti-Xa level monitoring. Thus, results may not be generalizable to areas of low- and middle-
income. Lastly, case scenarios may not reflect actual physician practice [21,22]. To minimize this limita-
tion, we developed scenarios that closely simulated real patients. In addition, we pilot tested the survey
for face and content validity.

In summary, in an international survey of physicians, mostly from tertiary referral centers in high-
resource settings, we described an important shift in clinical practice regarding the use and monitoring
of LMWH and the addition of low-dose aspirin in those using LMW H among respondents. Most physi-
cians reported using peak anti-Xa levels to adjust LMWH dose during pregnancy, with an increasing
number reporting the additional use of trough anti-Xa levels. In light of these changes in clinical prac-
tice, and given the paucity of high-quality evidence to inform clinical decision making, international
multicenter trials are required to determine the optimal anticoagulant strategy.
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Supplementary Appendix

Table S1
Anticoagulation choices for mechanical mitral valve according to respondents’ characteristics'
VKAuntil | VKAuntil6 | VKAuntil 6 weeks VKAg‘;“s"ti;g weeks
. ) ; N on, _
‘géﬁ;’e"rt;' _deliver_y weﬁ:(:rgs:mﬂ)on, p gﬁéal}gﬂgthbecr:ta_ th_erapeutlc UFH Therapeu- Therapeutic
despite if dose is LMWH until neously until intravenously | tic LMWH |UFH subcuta- Other
the dose | €duivalent | o 4 eeks | 12-14 wgeks fol- until 12-14 until deliv- | neously until
of the VKA | (1919, | followed by VKA | lowed by VKA until | “pefafliowed | ery delivery
until delivery delivery delivery*
Years of practice** n=83
<5,n (%) 1(9) 1(9) 3(27) 1(9) 1(9) 4 (36) 0 0
5-10, n (%) 1(6) 2(12) 7 (41) 0 0 7 (35) 0 1(6)
11-20, n (%) 0 1(5) 9 (43) 2 (10) 1(5) 6 (33) 0 1(5)
>20, n (%) 0 4 (12) 9 (26) 0 0 10 (29) 1(3) 10 (29)
Specialty** n=81
Cardiology, n (%) 0 2 (25) 4 (50) 0 0 2 (25) 0 0
H I
Tﬁmgggg” n (%) 1(2) 1(2) 17 (35) 0 2 (4) 18 (37) 1(2) 9 (18)
Maternal-Fetal
Medicine, n (%) 0 0 0 0 0 2 (67) 0 1(33)
Obstetric
Medicine, n (%) 1(7) 3(21) 6 (43) 2 (14) 0 2 (14) 0 0
Other, n (%) 0 2 (33) 1(17)t 1(0) 0 2 (33) 0 1(17)
Continent of practice** n=84
Africa, n (%) 1(33) 1 (33) 1 (33) 0 0 0 0 0
Asia, n (%) 0 2 (25) 0 1(13) 1(13) 3(38) 0 1(13)
Australia and
New Zealand, n (%) 0 0 0 0 0 2 (100) 0 0
Europe, n (%) 1(3) 5 (14) 8 (23) 1(3) 0 13 (37) 1(3) 6 (17)
North America, n (%) 0 1(3) 15 (48) 1(3) 1(3) 9 (29) 0 4 (13)
South America, n (%) 0 0 4 (33) 0 0 0 0 1 (20)

Notes: 'All percentages represent row percent. '+ Unfractionated Heparin near delivery. 'Respondent with missing information on specialty. **
p =0.1, p=0.2 and p= 0.05 for differences in anticoagulation choices according to years of practice, specialty and continent of practice
of respondents, respectively.

Table S2
Anticoagulation choices for mechanical aortic valve according to respondents’ characteristics'’
. VKA until VKA until
. VKA until
. VKA until . | 6weeks gesta- | 6weeks gesta-
\aﬁ:e"t'l delivery if tﬁ)‘:lletehkesrage:mi c tion, therapeutic | tion, therapeutic Therapeutic
despite the| __dose s LMWH until | UFH subcuta- | UFH intravenous- | | 007 | ogner
dosg of the equivalent to 12-14 weeks fol- neously until ly until 12-14 delivery*
VKA <5 mg for lowed by VKA 12-14 weeks fol-| weeks followed y
warfarin until d elxle * lowed by VKA |by VKA until deliv-
y until delivery* ery*
Years of practice** n=83
<5, n (%) 1(9) 1(9) 1(9) 0 1(9) 7 (64) 0
5-10, n (%) 1(6) 2 (12) 5 (29) 0 0 8 (47) 1 (6)
11-20, n (%) 0 1(5) 7 (33) 1(5) 0 12 (57) 0
>20, n (%) 0 2 (6) 8 (24) 1(3) 0 20 (59) 3(9)
Specialty** n=81
Cardiology, n (%) 0 2 (25) 4 (50) 0 0 2 (25) 0
Hematology/ Thrombosis, n (%) 1(2) 0 11 (22) 1(2) 1(2) 33 (67) 2(4)
Maternal-Fetal Medicine, n (%) 0 0 0 0 0 2 (67) 1(33)
Obstetric Medicine, n (%) 1(7) 2 (14) 4 (29) 1(7) 0 6 (43) 0
Other, n (%) 0(33) 2 (33) 2(33) T 0 0 3 (50) 0
Continent of practice** n=84
Africa, n (%) 1(33) 1(33) 0 1(33) 0 0 0
Asia, n (%) 0 2 (25) 2 (25) 1(13) 0 3(38) 0
Australia and New Zealand, n (%) 0 0 0 0 0 2 (100) 0
Europe, n (%) 1(3) 3(9) 4 (11) 0 0 27 (77) 0
North America, n (%) 0 1(3) 11 (35) 0 1(3) 15 (48) 3(10)
South America, n (%) 0 0 4 (80) 0 0 0 1(20)

Notes:
**p =0.

%A

1l percentages represent row
p=0.04 and p=<0.001 for diff

respondents, respectively.
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Table S3
Parameters used to guide low molecular weight heparin dosing adjustment1
| No Peak | Trough | Peak and trough | Pregnancy Pregnancy weight, No
adjustment | anti-Xa | anti-Xa anti-Xa weight peak and trough anti-Xa answer
Years into practice** n=81
<5,n (%) 0 1(10) 0 3(30) 4 (40) 1(10) 1(10)
5-10, n (%) 0 6 (38) 0 7 (44) 2 (13) 1(6) 0
11-20, n (%) 1(5) 4(19) 0 2 (10) 2 (10) 10 (48) 2 (10)
>20, n (%) 2 (6) 9 (26) 1(3) 8 (24) 3(9) 10 (29) 1(3)
Specialty** n=80
Cardiology, n (%) 0 2 (25) 0 3(38) 1(13) 2 (25) 0
Hematology/ Thrombosis, n (%) 2(4) 15 (31) 1(2) 10 (21) 8 (17) 11 (23) 1(2)
Maternal-Fetal Medicine, n (%) 0 1(33) 0 2 (67) 0 0 0
Obstetric Medicine, n (%) 0 1(7) 0 4 (29) 1(7) 6 (43) 2 (14)
Other, n (%) 1(14) 1(14) 0 1(14) 1(14)* 2 (29) 1(14)
Continent of practice** n=81
Africa, n (%) 2 (67) 0 0 0 0 1(33) 0
Asia, n (%) 0 1(13) 0 2 (25) 1(13) 1(13) 3(38)
Australia and New Zealand, n (%) 0 0 0 1 (50) 0 1 (50) 0
Europe, n (%) 0 10 (31) 0 10 (31) 4 (13) 8 (25) 1(3)
North America, n (%) 1(3) 5 (16) 1(3) 7 (22) 6 (19) 11 (34) 0
South America, n (%) 0 4 (100) 0 0 0 0 0
Notes: 'All percentages represent row percent. *Respondent with missing information on specialty. **p =0.08, p=0.51 and p=n/a for differ-
ences in parameters used to guide low molecular weight heparin dosing adjustements according to years of practice, spcciaFty and continent
of practice of respondents, respectively.
Table 54
Anticoagulation strategies and their associated maternal, fetal, and neonatal risks [23]
Anticoagulation Maternal Maternal Anticoagulation-related Live
Strategy thromboembolic events deaths fetal/neonatal adverse events births

VKAs throughout pregnancy

2.7% 95% Cl (1.4, 4.0)

0.9% 95% CI (0.1, 1.6)

2% 95% CI (0.3, 3.7)

64.5% 95% CI (48.8, 80.2)

LMWH throughout pregnancy

8.7% 95% Cl (3.9, 13.4)

2.9% 95% ClI (0.2, 5.7) N/A

92% 95% CI (86.1, 98.0)

Sequential therapy

5.8% 95% CI (3.8, 7.7)

2.0% 95% CI (0.8, 3.1)

1.4% 95% CI (0.3, 2.5)

79.9% 95% Cl (74.3, 85.6)

Notes: LMWH = Low-molecular-weight heparin, VKA = Vitamin K antagonists.

Table S5
Current guidelines’ recommendations for the antithrombotic management of women
with mechanical heart valves in pregnancy [3]
First trimester Second and third Aspirin use Monitoring
trimesters with anti-Xa levels
European Warfarin dose <5 mg/day Warfarin dose <5 mg/day «Addition of low-dose | LMWH is not
Sogiety Consider continuation of VKA Recommended continuation | aspirin or heparins recommended
of Gardiology | \yarfarin dose S5m of VKA has no proven advan- | when weekly
g/day : h D i
2018 Should consider discontinuation of VKAs between Warfarin dose >5 mg/day bi\gl\felqh%(rer\\,gggiggbut ﬁg:;nXaalﬁé/edl c?s]g?
weeks 6 and 12 and replacement with adjusted-dose Should consider VKAs to be is associated with adjus%ment
RIViléJnga(i?PTBZ x control) or adjusted-dose LMWH continued significantly more is not available
Y May consider LMWH with maternal bleeding-
anti-Xa level monitoring and | complications, in-
dose adjustment cluding fatal events»
American Warfarin dose <5 mg/day Any warfarin dose Recommend LMWH should not
Heart Reasonable to continue warfarin after discussion with | Recommend warfarin low-dose aspirin be administered
Association the patient of risks and benefits to goal INR (75-100 mg once per | unless anti-Xa
2014 . N day) in the second levels are moni-
yf%rﬁisr%?if nable to switch to dose-adjusted LMWH and third trimester tored 4-6 h after
or v administration
dose-adjusted continuous infusion UFH (aPTT > 2 x control) Target
: ti-Xa level
Warfarin dose >5 mg/day an
Reasonable to switch to dose-adjusted 0.8-1.2 U/mL.
LMWH > 2 times daily
or
dose-adjusted continuous infusion UFH
(@PTT > 2 x control)
American Recommend all the following anticoagulant regiments in preference to no anticoagulation | For women at high Suggest that
College o ’ ] risk of TECs, suggest | doses be adjust-
of Chest (II))rose adjusted LMWH twice daily throughout pregnancy. low-dose aspirin ed to achieve the
gg%lglmans Dose-adjusted UFH s/c twice daily throughout pregnancy (75-100 mg daily) ?eaanku;e:%_u)grs
gpld-lnterval aPTT > 2 x control or anti-Xa heparin level 0.35-0.70 IU/mL) level 4h post s/c
UFH or LMWH (as above) until 13th week then with substitution by VKA until close to injection
delivery when UFH or LMWH is resumed
In women judged to be at very high risk of TEC in whom concerns exist about the effica-
cy and safety of UFH or LMWH as dosed above, suggest VKA throughout pregnancy

Notes: aPTT = activated partial thromboplastin time, INR = International normalized ratio, LMWH = Low-molecular-weight
heparin; s/c = subcutaneous; TEC-thromboembolic complications, UFH = Unfractionated heparin, VKA = Vitamin K antagonists.
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NMpaswuna nopgayi Ta opoOpMJIEHHA CTaTeEN

ABTOpPChKa CTaTTs HANPABJISIEThCS A0 PEaKilil eJeKTpoHHoI0 nomToio y (Gopmari MS Word. CraTtst cynpoBOIKYEThCS
odimiiHIM HaTpaBJEHHsIM BiJl yCTaHOBM, B sIKili Oy/Ja BUKOHaHa poOOTa, 3 Bi30I0 KepiBHUITBA (HAYKOBOTO KePiBHUKA),
3aBipeHUM KPYIJIOIO TI€YATKOI0 YCTAHOBM, €KCIEPTHUM BUCHOBKOM IIPO MOJKJIMBICTH BiKpUTOI myOsikaiiii, BUCHOBKOM
€TUYHOTO KOMITETY yCTaHOBU ab0 HalliOHAIBHOI KOMicii 3 GioeTuku. Ha ocranHiii cToOpiHil ctaTTi MalTh GyTH BIACHOPYYHI
mimcK Beix aBTopiB Ta iHgopMallist po BiCOTKOBUII BHECOK Y POOOTY KOKHOIO 3 aBTOPIB.

[IpuiimaioTbes opurinann CyNnpoBiTHUX JAOKYMEHTIB 3 IPUMIPHUKOM PYKOIIUCY, IiIMNCAHOTO aBTOpOM(aMu), HaJicaaHi
Ho1To, abo CKaHOBaHi KOMil BUIIE3a3HAYeHUX AOKYMEHTIB 1 1epiioi (TUTYJbHOI) CTOPIHKM CTATTi 3 Bi30I0 KepiBHUIITBA,
MeyaTKoo yCTaHOBH 1 Ti/mucaMu Beix aBropis y popmari Adobe Acrobat (*.pdf), mamicmani Ha eeKTpoHHY aapecy pemakiiii.

CraTTi npuiiMaoThest YKPAiHChKOIO, POCIHCHKOI0 200 aHTIIHCHKOI0 MOBAMH.

Crpykrypa marepiaiy: Beryn (CTaH 1pobjieMu 3a JaHUMM JiTeparypu He Olibliie Hisk 5—7-pi4HOl JABHOCTI); MeTa,
3aBJIaHHS, MaTePiaJ Ta METO/AM; PE3yJbTATU MOCIIIKEHHS Ta iX 00TOBOPEHHsS! (BUCBITJIEHHSI CTATHCTUYHO OIPAIlbOBAHUX
Pe3yJIbTATIB JIOCTI/KEHHST ); BACHOBKHU; NMEPCIEKTUBY TOAAIBIINX TOCTI/KEHDb Y JaHOMY HAIIPSIMKY; CIIUCOK JiiTepatypu (/1Ba
BapiaHTH); pehepaT yKpaiHChKOIO, POCIHCHKOIO Ta aHTJIIHCHKOI0 MOBAMU.

Pedepart e nesanesxxnum Bizt cTarTi repesoM indopmartii, KOPOTKIM i MOCTITOBHIM BUKIaJeHHAM MaTepiaiy mybrikartii
3a OCHOBHUMM PO3ZijaaMu i Mae 6yTh 3posymianmM 6e3 camoi mybaikaiiii. Mloro obcsr we nosuren 6ytu meniie 300—350 coib.
OG6OB'SI3K0BO TI0JIAIOTHCSL KJIHOYOBI ciioBa (Bif 3 10 8 CJB) y MOPSIIKY 3HAUYIIOCTI, 1O CIPUSATHME IHIEKCYBAHHIO CTATTI
B iH(opMaltiitHo-nonykoBux cucremax. Pedepar 10 opurinaibHoOl CTaTTi IOBUHEH MaTH CTPYKTYPY, 1110 OBTOPIOE CTPYKTYPY
CTaTTi: MeTa JOCJIKEeHHS; MaTepiajii i MeTo/in; pe3y ibTaTi; BACHOBKY; KJIIOUOBI ¢JI0Ba. Yci po3iinu y pedepari Maroth OyTu
BU/IIJIEHI B TeKCTi kupHuM 1pudToM. [msg iHmux crateil (OTJsz, JeKIlisd, KIiHIYHUN BUIAJ0K TOMIO) pedepar MOBHHEH
BKJIIOYATH KOPOTKHI BUKJIA/L OCHOBHOI KOHIEIIILii CTATTi Ta KJII0YOBI CJIOBA.

Odopmienns crarri. Ha nepuriii cropinmi 3aznavaiorsest: ingexc Y /IK siBopyu, inimiasm Ta mpi3Buia aBTopiB, Ha3Ba
CTaTTi, Ha3Ba YCTAHOB, JI¢ TIPAIIOI0TH ABTOPH Ta BUKOHYBAJIOChH IOCII/IPKEHHS, MiCTO, KpaiHa. 32 YMOBHU IIPOBEIEHHS TOCIII’KEHD
i3 3ajydeHHsIM Oy/ib-SIKUX MaTePiajiiB JIOACHKOTO TIOXO/KEHHS, B po3/iiai «Marepiaau i MeToI1» aBTOPY MOBUHHI 3a3HAYaTH,
0 JIOCJIIKEHHST TPOBOMJIKMCS BIANOBIAHO 10 cTaHAapTiB GioeTuku, Oy CXBaJEHI €TMYHUM KOMITETOM yCTaHOBH abo
HaliOHAIbHOIO KoMicieio 3 Gioetnku. Te came CTOCYEThCS 1 LOCHIIKEHD 3a YU4acTIO J1ab0OPAaTOPHUX TBAPHH.

Hanpuxaao: </locridicenis suxonani 6ionogiono 0o npunyunis Ieavcincokoi Jexnapayii. [lpomoxon docrioncenis yxeanenui
Jloxanvnum emuunum xomimemom (JIEK) ecix sasnavenux y pobomi ycmanos. Ha nposedenns docuioxcenv 6yno ompumano
noingopmosany 3200y 6amwikie dimetl (a60 ixHix oniKyHie)».

«ITi0 uac nposedenns excnepumenmie iz 1AGOPAMOPHUMU MEAPUHAMU 6CL Gloemuuni HOpMU ma pexomendayii 6yau
dompumani».

KiznbkicTs imocrpariii (pucyHky, cxemu, giarpamu, $hoTto) Mae 6yt MiniManbrolo. liarpamu, rpadiku, cxeMu OyIyi0Thest
y nporpamax Word a6o Excel; pororpadii nosunni Mmatu oau i3 sacrynaux opmatis: PDF, TIFF, PSD, EPS, Al, CDR, QXD,
INDD, JPG (150-600 dpi).

Tabuuiti Ta pUCYHKM PO3TALIOBYIOTH Y TEKCTI CTATTI Bi[pa3y MicJis MEPIIOTo 3rajlyBaHHst. Y HiJIIUCY 10 PUCYHKY HABOASTD
ioro HasBy, po3IIU(POBYIOTh ycl yMOBHI mosHauku (uudpu, jitepu, Kpusi Tomro). Tabmuui mawoth Oytu odopmieHi
BiznosigHo 10 Bumor J[AK, OyTu KOMIIAKTHUMU, TIPOHYMEPOBAHUMU, MaTi Ha3By. HoMepu Tab/iullb, iXHi 3aronoBKu i nudposi
JaHi, 00pobJIeHi CTaTUCTUYHO, HOBMHHI TOYHO BIIIOBIIaTH HABEEHUM Y TEKCTI CTATTI.

[Tocnmanng Ha siTepaTypHi /pKepesa y TEKCTi MO3HAYaI0Thes IUdpaMu y KBAJIPATHUX y’KKaX Ta BiAMOBIAAIOTH HyMeparllii
y cnucky Jitepatypu. CTarTi 3i CIHCKOM JITEPaTYyPHUX ZKEPeJa y BHUIJSAAI MOCHIaHb HA KOMKHIA CTOPIHI[ a00 KiHIEBHX
MOCHJIAHb HE NMPUIIMAIOThCA.

HeobxigHo nogaBaTu JiBa BapiaHTu CIKCKY JIiTEPATYPH.

Iepumii (0CHOBHMIA) BapiaHT HABOAMTHCS OIPA3Y IiCJIs TEKCTY CTATTI, JPKepesa po3TalloBy0Thes 3a andasitoM. Cricox
JIiTepaTypy HaBOAWTHCS JaTHHUIEO. /[Jkepesia Ha yKpaiHCBHKIH Ta POCITIChKINT MOBaxX HaBOMATHCS y TOMY HAIVMICAHHI, SK BOHU
3a3HavYeHi Ta PEECTPYIOThCS Ha aHTITHCHKUX CTOPIHKAX CANTIB JKypHAJTIB. SIKITO /pkKepesro He Ma€ Ha3BH aHTTIHCHKOIO MOBOIO —
BOHO HABOAMTBCS y TpaHcaiTepailii. Take ohopMIIEHHS CIMCKY JITEpaTypyu HEOOXIHO IJIs aHaJi3y CTaTTi Ta MOCHJIaHb Ha
ABTOPIB Y MIKHAPOAHUX HAYKOMETPUYHUX (a3ax JaHUX, MiABUIIEHHS IHAEKCY IIUTYBAHHS aBTOPIB.

Jlpyruii BapiaHT 1I0BTOPIOE TI€PIINIL, ajle /pKepeJia Ha YKPaiHChKiii Ta PociiichbKiilt MOBaxX MOAAIOTHCA B OPUTiHAJIBHIN (hOpMi.
Ileii BapianT HeoOXigHUI Uit O(OPMIICHHS €JIEKTPOHHUX BepCiii sKypHady Ha POCIHCHKIN Ta yKPalHCBKIN CTOpIHKAX,
[UTOBAHOCTI Yy KUPUJIIYHNX HAYKOMETPUUHUX Oaszax.

3rigao 3 Hakazom MOH Vxpainm Ne40 Big 12.01.2017 p. «IIpo 3arBep/mkenns BuMor 10 ohopMJIEHHS AMCEpTaIliii»
oOPMIIEHHS CIUCKY JIiTepaTypH 31iCHIOEThCs Biamosiaro crumio APA (American Psychological Association style), o moske
BUKOPUCTOBYBATHCS Y JAUCEPTAIIITHUX POOOTAX.

Ipuxnaou opopmnenns simepamypnux oxcepe:

Author AA, Author BB, Author CC. (2005). Title of the article. Title of Journal. 10(2);3:49-53.

Author AA, Author BB, Author CC. (2006). Titile of the book. Sity: Publisher: 256.

Y TeKkcTi cTaTTi MOMYCKAIOThCS 3araJbHOTPUITHATI CKOPOYEHHsS, a TaKOK aBTOPCHKI CKOPOYEHHS, SIKi 06OB'SI3KOBO
po3MmHUGPOBYIOTHCS Y TEKCTI MPU MEPIIOMY 3ra/lyBaHHi Ta 3aJUMIAETHCS HE3MIHHIMHY 110 BCbOMY TEKCTY. ¥ KiHIIi CTaTTi aBTOPU
MalOTh 3asiBUTH PO HASBHICTH OyJb-SIKHX KOHKYPYIOUMX (DiHAHCOBUX IHTEPECIB OO HAIMCAHHS CTATTi. 3a3HAYEHHS
KOH(DJIKTY iHTepeciB ab0 HOTo BIACYTHOCTI Y CTATTi € 0GOB'I3KOBUM.

Ipuxnao: <Aemopu 3aseisromv npo idcymuicmy Kongaikmy immepecie» abo «Mamepian nideomosienuil 3a niIOMpPUMKU
KOMNamii...»

CrarTs 3aKiHUYETHCS BIZOMOCTSAMU PO YCiX aBTOPIB. 3asHayarOThesl NpisBuile, imM's, 10 6aTbKoBi (IIOBHICTIO), BUEHUIT
CTyIiHb, BUeHe 3BaHHs, 110CaJa B yCTaHOBI/ycraHoBaX, poOoda ajzpeca 3 MOIITOBMM iHIEKCOM, pobounii Tesedon i agpeca
esiekrponnoi momrry; izentudikatop ORCID (https://orcid.org/register). ABTOp, BiANOBia bHUI 3a 3B'A30K i3 pelaKIli€io,
HaJIa€ CBiit MOOLIbHUIT/KOHTAKTHIIT HOMED TesiehOHa.

BianosizanpHicTh 32 JOCTOBIPHICTD Ta OPUTIHATIBHICTH Ha/laHUX MartepiatiB ((hakTiB, UTAT, NIPI3BUIIL, iIMEH, PE3yJIbTATiB
JIOCJI/KEHD TOII0) HECYTh aBTOPH.

Penakiiist 3abesnedye perieH3yBaHHs cTaTel, BUKOHYE CIelialbHe Ta JiTepaTypHe pelaryBaHHs, 3aIHIIac 3a co00I0 MPaBo
ckopouyBaTu obcsar craTeil. BimmoBa aBropam y mybmikarii cTaTTi MOKe 3idcCHIOBATHCS 6e3 TMOSICHEHHS MPUYUH U He
BBQJKAETHCSI HETATUBHUM BUCHOBKOM I[OJI0 HAYKOBOI Ta MPAKTHYHOI 3HAYYIIIOCTI POOOTH.

Crarri, opopmiieHi 6e3 TOTPUMaHHSI IPABIII, HE POIJISIIAIOTHCS i HE IIOBEPTAIOTHCS ABTOPAM.

Peoxonezis
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3AMPOLLUYEMO ABTOPIB HAYKOBUX CTATEWU 0,0 CrIBMPALLI
NMYBJIIKALIA BESKOLUTOBHA

BupaeHuureo TOB «pyna komnaHinn MegEkcnepT» Bunyckae xypHanu gns nikapis
PI3HUX cneuianbHocTen. My CTBOPIOEMO BUAAHHA €BPOMNENCBLKOro 3paska 3 iHHOBaLin-
HUM Onga YkpaiHv nigxonom 4o GopmMyBaHHS HANOBHEHHA KOXHOI0 BUMYCKY | BUCBIT/IEHHSA
npodinbLHOI TeMaTukn. Hawmmm ekcrneptamMmum € He nuuie BU3HaHi yKpalHCbKi BY4EHI, ane i1
npoBigHi daxiBui kpain banTii, Monbuwi, Benukoi Bpwutanii, Mongosu, PpaHuii,
ITanii, TypeyyunHu, I3paino, Kutaio Ta iHWKx. YCi Hawi XypHanu BUOAKTbLCS BENUKUMU
HaknagamMmu, OOCTYNHI A5 YATaYIB | MaloTbh aBTOPUTET Y paxoBoMy cepenosuLli. KoxeH
3 HMX HaAINHO 3akpinuB 3a coO0 NO3ULIT KPaLLoro y cneuianisoBaHux penTuHrax.

«CyyacHa nepiaTpiq.
Ykpaina»
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KWiB 2019

XKXypHan nybnikye peaynbTaTtiu
HayKOBMX [AOCRNIOXEeHb uWoao
MeToniB AiarHOCTUKK Ta Jiky-
BaHHA OUTAYMX XBOPOD 3 METOoo
NigBULEHHA HKOCTI HaaaHHS
Jonomoru gitam B YkpaiHi.

«YKpalHCbKWUIA XXypHan
MepuHaTonoria i negiarpia»

YKpaiHCbKMIA XypHan
NEPUHATONOTIA
i MepjaTpisa
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EnuHe B YkpaiHi BUOaHHA, ake
nyonikye pesynstatm Cy4acHMX
nocniopkeHs 3 npobnem akywiep-
CTBa Ta PO3BUTKY OWTUHU Bif,
3a4aTTa 4o NigNiTKOBOro BiKy.

«Xipypris puTa4oro Biky.
YkpaiHa»

XIPYPTI'IA
ANTAYOr O BIKY
PAEDIATRIC SURGERY. UKRAINE 2075

Ha ctopiHkax BuaaHHa nybniky-
IOTbCA PesynbTaTvl OPUriHaNbHUX
DocnimKeHb, yHiKanbHi Ta cknagHi
KNiHIYHI BUNagku, BUCBITNOOTb-
CH HOBI NigxoaM 00 OiarHOCTUKKM
Ta NiKyBaHHA Pi3HUX XiPYPrivyHUX
3axBOpPIOBaHb.

Bci xxypHann BknoyeHi y kateropito «b» MNepeniky HaykoBux paxoBux BUAaHb YKpaiHu,
y AKUX MOXYTb NyOnikyBaTUCS pesynbTaTyi gucepTauinHmx pobiT Ha 3000yTTa HayKOBUX
CTYMEeHIB gOKTOopa i KaHauaarta Hayk.

Bu3HaHHAM aBTOPUTETHOCTI HALLUMX XYPHaniB € Te, WO BCi BOHU BXOOATbL Y MIXXKHAPOHI
HaykoMeTpuyHi 6a3un. CtaTtTam npucBoeTbes umdposuit ineHTudgikatop o6'ekta DOI.




IV MIDKHAPOOHWIN KOHIPEC
13-14 nnctonaga 2021 on-line

. Ahtibiotic resistance STOP!

CrivikicTe A0 aHTUBIOTUKIB 3POCTaE A0 3arpo3/IMBO BUCOKUX
pIBHIB y BCbOMY CBITi. HOBi MexaHi3Mu .CTiliKOCTi 3'9BASIOTHECS
i NOLLVPIOIOTLCS BCIOAM, CTBOPIOKOYM MNEPeLLIKOAU 15 JIiKyBaHHS
PO3MOBCIOAXEHUX IHHEKUINMHNX 3aXBOPIOBaHb

- World Health Organization

ANTIBIOTIC

RESISTANCE

Po3BnTOK HOBUX aHTMOIOTUKIB Ma€e Haa3BUYaAWMHE 3HAYEHHS, OCKINbKW
€eBOoNoLUIs MIKPOBIB NpoaoBXYyBaTUMETbLCS 6e3nepepBHO, a PE3UCTEHTHICTb A0
nikapcbkmnx 3acobiB 3pOCTaE.

NMpobnema aHTUBIOTUKOPESUCTEHTHOCTI cTana rnobanbHUM BUKIIUKOM
CbOrofdeHHa. [O/IOBHOID MOro MPUYMHOID BBaXalTb HepauioHanbHe
3acToCyBaHHA aHTUDaKTepianbLHOI Tepanii. ’

Tox nig, yac BcecBiTHLOro TWMXHA NOIHOOPMOBAHOCTI MPO aHTUBIOTUKWK,
B YKpaiHi TpaguuinHo 6yae npoBeneHo

IV mixxnapogHuin koHrpec «Antibiotic resistance STOP!»,

Kk 06'egHae NPOBIOHWX. CreujanicTis MeaunyHoi ranysi ons po3pooku
cTparerii KQHTPOJIIO PO3BUTKY aHTUBIOTUKOPE3NCTEHTHOCTI

antibiotic-congress.com



