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PAsaHCKuI rocyaapcTBeHHbIA MeAMLMHCKWIA YHUBEpCUTET MMeHW akadeMuka W. [1. MasnoBa, PasaHb, Poccuinckan QOegepauma

AHHOTAUNMA

06ocHosaHue. KaK ¥ MHOXKeCTBO ApYrMxX 0NepaTMBHbIX BMELIATENbCTB, UMMIAHTaLMA 3NIEKTPOKapAUOCTUMYNATOPA
(3KC) B bnmkanweM unu oTHANEHHOM NEPUOSE MOMET COMPOBOMAATHCA HebnaronpuATHBIMKU Ucxogamu. lMoumck
BO3MOXHbIX (AKTOpPOB pUCKa HebnaronpuATHbIX MCXOOOB MOXET cnocobcTBoBaTh pa3paboTke 3PPEKTUBHBIX
n besonacHblx MeTogoB BedeHus nauumeHtoB ¢ JKC B nocneonepauuoHHoM nepuoge. OOHWUM U3 aKTyasbHbIX
HanpaBneHWUN B faHHOW 0bnacTy ABNAETCA M3yYeHne BAMAHUA uMnnanTaummn IKC Ha cucTeMy reMocTasa naLMeHToB.

Llens. OueHKa BAMAHMA UMNAaHTauum gByxkamepHoro IKC Ha cucTeMy reMocTasa y NauMeHToB C PasfiyHbIMK
BMAaMM bpaguapuMTMUIA, a TakkKe onpefeneHne BO3MOMKHbIX GaKTOPOB pMCKa HebNaronpuATHLIX UCXOA0B B AaHHOM
rpynne nawuueHTOB.

Mamepuansl u Memodel. WccnepoBaHue BbINONHEHO Npu QUHaHcoBoW nopnepkke POOU B pamkax
HayyHoro npoekta N2 19-315-90109. B npocnektuBHoe uccnepoBanue (ClinicalTrials.gov ID NCT04499612)
6bin BRAYeH 61 naumeHT (MywuuH — 45,9%) co cpegHum Bo3pactom 71,5 + 8,8 net. B onepatvBHble rpynnbl
BOWM 23 naumeHTa ¢ aTpUoBEHTpURYNApHoM (AB) 6nokagoi v 25 nauMeHToB ¢ CMHOPOMOM CnabocTy CUHYCOBOro
y3na (CCCY), B KoHcepBaTuBHYyl0 — 13 nauueHtoB ¢ AB 6nokagamu u CCCY, Ho 6e3 nokasaHWM K UMMnaHTauuu
JKC. AHTMKoarynaHTHylo Tepanuio nonyy4anu 1 naumeHt ¢ AB 6nokapoi, 12 naumentoB ¢ CCCY u 5 naumeHToB
KoHcepBaTUBHOM rpynnbl. OcTajbHble NaUMEHTbl HaxoOMNIMCb HA aHTMarperaHTHon Tepanuu. [lauueHTam
OnepaTUBHBIX FPYNn NPOM3BOAUNNCH YNbTPa3BYKOBOE UCCIEA0BaHUE BEH BEPXHUX M HUMKHUX KOHEYHOCTEN M 3abop
nepmdepuyecKon BEHO3HOW KPOBM [0 M uepe3 7 cyTok nocne umnnautaumm JKC gnAa onpedeneHua ypoBHA
dubpuHorena (FI) n aktueHocTn dartopos cepTbiBaHus VI (FVIII) u IX (FIX), anTutpom6una I (AT Ill) u npoTenHa
C. B rpynne C aHanornyHoe obcnenoBaHne NpoM3BOLMIIOCH TOJIbKO NPU BKITIOYEHWUU B UCCIIEA0BaHME.

Pesynemamel. Y naumentoB ¢ AB 610KagaMu 0TMeYeHo 3Ha4YMMoe yBenuyeHue ypoBHaA Fl KpoBu yepes 7 cyToK
nocne onepauum (p = 0,042). Npu MexkrpynnoBoM cpaBHEHMM 0Ka3anochb, YTO Y NaLMEHTOB ONepaTUBHLIX FPynn nocne
uMnnaHTauum aktmeHoctb AT Il 6bina Bobilwe, YeM y NauUeHToB KoHcepBaTMBHOM rpynnbl (p = 0,018 v p = 0,006,
C00TBeTCTBEHHO). Mocne onepauum y nauneHToB ¢ CCCY Ha doHe aHTMKOArynaHTHOM Tepanuu aktueHocTb FVIII u FIX
bblna HUKe, YeM Ha QoHe aHTUarperanTHow Tepanuu (p = 0,048 v p = 0,015). Mo pnaHHbiM ROC-aHanu3a, gakTopamu
PUCKa NeTanbHOro Mcxoda y naumeHTa ¢ AB 6nokagoi ABnseTcA CHUMKeHHaA akTuBHocTb AT Ill, y nauneHta ¢ CCCY
— MNOBbILLEHHAA aKTUBHOCTb FIX.

Bbigodel. banaHc cucTeMbl remoctasa naumeHToB ¢ AB 6nokagamMu Ha aHTMarperaHTHOM Tepanuu
CLOBUHYT B CTOPOHY MMEpKOarynauMu Kak MUHUMYM B TeuyeHue 7 AHen nocne umnnantauum 3KC. MpumeHeHune
aHTMKoarynaHToB y naumeHtoB ¢ CCCY obecneumBaeT caBur B CTOPOHY runokoarynaummu. CHUMKEHHanA aKTUBHOCTb
AT Il y naumenTa c AB 6/10Kaioi 1 noBbIlWEHHaA akTUBHOCTb FIX y naumenTa ¢ CCCY ABAAKOTCA NPOrHOCTUYECKUMU
(GaKTopaMu neTanbHOrO UCX04a B TEYEHME rofa nocsie onepauuu.

KnioueBble cnoBa: cucmema 2eMocmasa; 31eKmpoxapduocmuMynayus; bpaduapummus; ampuoseHmMpPUKYIAPHas boxada;
CUHApoM cnabocmu cuHycosozo y3na; Gubpuniayusa npedcepdull
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Hemostasis system in patients with bradycardias
after the implantation of dual-chamber pacemakers

Roman E. Kalinin, Igor’ A. Suchkov™“, Vladislav 0. Povarov, Nina D. Mzhavanadze,
Ol'ga N. Zhurina

Ryazan State Medical University, Ryazan, Russian Federation

ABSTRACT

INTRODUCTION: As with many other surgical interventions, the implantation of a pacemaker may be associated
with adverse outcomes in the immediate or distant period. The search for probable risk factors of adverse outcomes may
promote the development of effective and safe management methods of patients with pacemaker postoperatively. One of
the important directions in this field is the investigation of the effect of pacemaker implantation on the hemostasis system
of these patients.

AIM: To evaluate the effect of the implantation of dual-chamber pacemaker on the hemostasis system of patients
with different kinds of bradyarrhythmias and to determine probable risk factors for unfavorable outcomes in this group of
patients.

MATERIALS AND METHODS: The study was performed with the financial support of the Russian Foundation for
Basic Research within the Scientific Project No. 19-315-90109. The prospective study (ClinicalTrials.gov ID, NCT04499612)
enrolled 61 patients (men, 45.9%) with a mean age of 71.5 + 8.8 years. The group who received surgical treatment included
23 patients with atrioventricular (AV) block and 25 patients with sick sinus syndrome (SSS), and the group with conservative
treatment included 13 patients with AV blocks and SSS, but without indications for pacemaker implantation. Anticoagulant
therapy was given to one patient with AV block, 12 patients with SSS, and five patients with conservative therapy. All the
remaining patients received antiplatelet therapy. The surgical group underwent ultrasound examination of the veins of the
upper and lower extremities and sampling of peripheral venous blood before and 7 days after pacemaker implantation to
determine the level of fibrinogen (Fl) and activity of blood coagulation factors VIII (FVIII) and IX (FIX), antithrombin Il (AT
[11), and protein C. In the conservative group, a similar examination was conducted only on inclusion in the study.

RESULTS: In patients with AV block, a significant increase in blood fibrinogen was noted at 7 days after surgery
(p = 0.042). In the intergroup comparison, the activity of AT Ill after the implantation was higher in the surgical group than
in the conservative group (p = 0.018 and p = 0.006, respectively). After surgery, the activity of FVIIl and FIX was lower in
patients with SSS on anticoagulant therapy than in patients with antiplatelet therapy (p = 0.048 and p = 0.015, respectively).
Based on the receiver operating characteristics analysis, the risk factors for lethal outcomes were reduced activity of AT
Il in patients with AV block and increased activity of FIX in patients with SSS.

CONCLUSIONS: The balance of the hemostasis system in patients with AV blocks on antiplatelet therapy was shifted
toward hypercoagulation within at least 7 days after pacemaker implantation. The use of anticoagulants in patients with
SSS caused a shift toward hypocoagulation. The reduced activity of AT IIl in patients with AV block and increased activity
of FIX in patients with SSS are prognostic factors for lethal outcomes.
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LIST OF ABBREVIATIONS

AT Il — antithrombin IlI

AV — atrioventricular

CHF — chronic heart failure

Cl — confidence interval

ECP — electronic cardiac pacemaker
FI — fibrinogen

FIX — IX blood coagulation factor
FVIII — VIl blood coagulation factor
PrC — protein C

SSS — sick sinus syndrome

VTEC — venous thromboembolic complication

BACKGROUND

At present, cardiac pacing is the most effective method of
correction of bradyarrhythmias, particularly atrioventricular
(AV) blocks and manifestations of the sick sinus syndrome
(SSS). Before cardiac pacing was introduced in medical
practice, the prognoses of patients with bradyarrhythmia
were mostly unfavorable [1-3].

In the absolute majority of cases, the implantation of
an electronic cardiac pacemaker (ECP) implies the use of the
venous system to gain access to the patient’s heart. Then,
one or more leads are positioned in the vessels to conduct
impulses from the ECP, and in case of a leadless ECP, the
device is fixed to the cardiac wall [3].

Like many other surgical interventions, ECP
implantation may have adverse outcomes in both near
and distant periods. These may be both complications
of the procedure itself, such as the development of
pneumothorax or dislodgement of a lead, and different
complications and conditions associated with cardiac
pacing, such as thromboses and thromboembolism,
newly developed tachyarrhythmias, and cerebrovascular
disorders. Unfavorable outcomes of cardiac pacing often
require repeated hospitalizations, or simply end in death.

The search for probable risk factors of adverse
outcomes and their interrelations with various data obtained
through laboratory and instrumental examination methods
may contribute to the development of the effective and
safe methods of management of patients with ECP in the
early and late postoperative periods. One of the important
directions in this field is the investigation of the effects of
ECP implantation on the hemostasis system of patients.
Many patients planned for ECP implantation initially
have a tendency to be in a hypercoagulation state due to
the presence of bradyarrhythmia and some concomitant
diseases, such as chronic heart failure (CHF), arterial
hypertension, and coronary heart disease [2, 5]. Perioperative
stress, injury to veins during lead implantation, and turbulent
blood flow along the leads promote a further shift toward
hypercoagulation. All these alterations may trigger some
unfavorable outcomes [4, 6].

Aim — to examine the effect of implantation of a
dual-chamber ECP on the hemostasis system of patients
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with different kinds of bradyarrhythmias and to determine
probable risk factors for unfavorable outcomes in the
analyzed group of patients.

MATERIALS AND METHODS

The prospective study (ClinicalTrials.gov D
NCT04499612) involved 61 patients (28 men, 45.9%) with
a mean age of 71.5 + 8.8 (69.2-73.8) years. Patients were
divided to three groups:

o Group A — patients with AV block and indications
for ECP implantation

o Group B — patients with SSS and indications for
ECP implantation

o Group C — patients with AV block and SSS, but
with no indications for ECP implantation (conservative
group).

The clinical characteristics of the analyzed groups of
patients are given in Table 1.

According to modern clinical recommendations,
anticoagulant therapy was given only to patients with atrial
fibrillation. In group A, 1 (4.3%) patient received dabigatran.
In group B, 8 (32.0%) patients received rivaroxaban; 2 (8.0%),
apixaban; and 1 (4.0%), warfarin. In group C, &4 (30.8%)
patients took rivaroxaban and 1 (7.7%) received apixaban.

In groups A and B, peripheral venous blood samples
were collected before and 7 days after ECP implantation
to determine the level of fibrinogen (Fl), activity
of coagulation factors VIII (FVIII) and IX (FIX), and activity
of natural anticoagulants, namely, antithrombin Il (AT
lll) and protein C (PrC). SYSMEX CA 660 automatic
coagulometer (Japan) and SIEMENS reagents (Germany)
were used. In the same period, patients underwent
ultrasound examination of the veins of the upper
and lower extremities to assess their patency.
In group C, a similar examination was performed only
on inclusion in the study.

Statistical analysis was performed using IBM
SPSS 26 (Statistical Product and Service Solutions).
Qualitative parameters are represented by frequencies; for
analysis, the 2 test and Fisher’s exact test were used.
Quantitative parameters with a normal distribution according
to the Shapiro—Wilk test were represented by an arithmetic
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Table 1. Clinical characteristics of the analyzed groups of patients

Characteristics ?nr ‘:"2’?3 ?nm=u§53) (Gnro=u|l:3c) p
69.2+7.6 73.1£85 725+11.0
Age, years (65.9-72.5) (69.6-76.6) (655-79.5) 0.281
Gender, n (%)
- male 13 (56.5) 8(32.0) 7(53.8) 0.152
. P 27.9+53 268+2.8 27.7+48

Body mass index, kg/m (25.6-30.2) (25.7-28.0) (24.6-30.8) 0.691
Main disease, n (%)
- atrioventricular block 23(100) - 4(30.8) -
- sick sinus node - 25(100) 9(69.2)
Concomitant diseases and conditions, n (%)
- essential hypertension 22 (95.7) 25(100) 12(92.3) 0.393
- exertional angina 6(26.0) 7(28.0) 4(30.8) 0.902
- atrial fibrillation 1(4.3) 12 (48.0) 5(38.5) 0.003
- chronic heart failure 23 (100) 25 (100) 13(100) -
of functional classes:
| 3(13.0) (4 0) 1(7.7)
I 9 (39.0) 1(44.0) 7(53.8) 0.813
Il 11 (48.0) 3(52.0) 5(38.5)
v 0 0 0 -
- history of myocardial infarction 4(17.4) 5(20.0) 0 0.258
- history of acute cardiovascular accident 0 2(8.0) 3(23.1) 0.04
- diabetes mellitus 7 (30.4) 7(28.0) 4(30.8) 0.945
- varicosity of the subcutaneous veins of the lower extremities 5Q21.7) 8(32.0) 2(15.4) 0.541
Antithrombotic therapy, n (%)
- antiplatelet 22 (95.7) 13(52.0) 8(61.5) 0.003
- anticoagulant 1(4.3) 12 (48.0) 5(38.5)

mean with mean square deviation and 95% confidence
interval (CI) of the mean and other parameters by median
and interquartile interval. In the comparison of two related
aggregates, the Student or Wilcoxon tests was used,
whereas the Student or Mann—-Whitney tests was used in
unrelated ones. For multiple comparisons, the one-factor
analysis of variance or the Kruskall-Wallis test was used.
In the evaluation of unrelated aggregates, the equality of
variances was further checked according to the Levin test.
Predictive models were constructed using ROC analysis and
binary logistic regression method. The critical significance
level was p < 0.05 (bilateral p).

RESULTS

The average follow-up period was 10 (5-17) months.
The surgical groups were implanted with dual-chamber
ECPs. The vascular access in all patients was made through
the cephalic vein. All ventricular leads had passive fixation,
while all atrial ones had active fixation. Anticoagulant
therapy was cancelled one day before the implantation and
was resumed on the next day after it. Antiplatelet therapy
was not cancelled.

The dynamics of the parameters of the hemostasis
system in the surgical groups and the values of the
conservative groups are shown in Table 2.

In group A, a significant increase in the Fl level of
blood was noted (p = 0.042). In the intergroup comparison,
the AT Il activity after implantation was higher in patients
of the surgical groups than in patients of the conservative
group (p = 0.018 and p = 0.006, respectively). Besides,

DAI: https://doi.org/10.17816/PAVLOVJ79285

the AT Il activity was higher in group B before surgery
(p =0.03), and the FVIII activity was significantly lower after
surgery (p = 0.012) in group C.

To evaluate the effect of anticoagulant therapy on the
analyzed parameters, additional statistical analyses were
conducted. After the operation, the activity of FVIII and FIX
in patients with SSS who received anticoagulant therapy was
lower than in those with antiplatelet therapy (p = 0.048 and
p = 0.015, Table 3). Besides, the activity of FIX in patients
receiving anticoagulants showed a significant change after
7 days (p = 0.022), but not in patients receiving antiplatelet
drugs (p = 0.574). In the multiple comparison, the activities of
FVIIl and FIX in group B receiving anticoagulant therapy were
lower in 7 days after the implantation than in group A in the
same period (p = 0.037 and p = 0.014) as well as in group C
(p=0.002 and p = 0.029). In group C, parameters of patients
receiving different types of antithrombotic therapy were not
different (p > 0.05).

Upon inclusion in the study, increased activities
of FVIII (p = 0.049) and FIX (p = 0.002) were noted in patients
with exertional angina and that of FIX was observed in
patients with a history of myocardial infarction (p = 0.007). In
CHF of functional class Il according to the New York Heart
Association, the initial activity of FIX was higher than that in
CHF of functional class Il (p = 0.016). The initial activity of PrC
and AT lll was higher in women (p = 0.011 and p = 0.027).

During the follow-up period, 2 (8.6%) cases of venous
thromboembolic complications (VTEC) were detected in
group A: one thrombosis of the left subclavian vein and one
thrombosis of the left large saphenous vein. Thrombosis
of the subclavian vein was diagnosed in a patient 2 weeks
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Table 2. Dynamics of the analyzed parameters in the early postoperative period
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Group Parameter Before surgery 7 days after surgery p
Fl, g/l 2.48 +0.76 (2.05-2.9) 2.98.+0.77 (2.56-3.41) 0.042
FVIIL, % 78.27 + 35.49 (58.61-97.92) 82.18 + 24.71 (68.50-95.87) 0.625
A FIX, % 83.77 + 20.83 (72.24-95.30) 86.79 + 26.59 (72.07-101.50) 0.504
PrC, % 104.63 + 16.31 (95.60-113.66) 103.29 + 16.04 (94.41-112.17) 0.6
AT % 105.00 (100.00-108.40) 109.40 (93.00-113.50) 0.363
Fl, g/l 2.70 + 0.55 (2.45-2.96) 2.9 +0.65 (2.05-2.90) 0.066
FVIIL, % 88.54 + 28.85 (75.40-101.68) 77.26 + 25.77 (65.53-88.99) 0.101
B FIX, % 88.59 + 23.16 (78.04-99.13) 79.90 + 25.13 (68.46-91.34) 0.054
PIC, % 110.14 + 15.10 (103.26-117.02) 104.63 +22.13 (94.08-114.22) 0.084
ATl % 107.00 (90.60-112.45) 106.80 (92.25-113.90) 0.289
il g/ 2,88+ 1.00 (2.24-3.50) Conte
FVIIL, % 104.73 + 22.38 (90.51-118.95) Sasi,
c FIX, % 96.32.+26.74 (79.33-11331) i
PIC, % 94.39 +23.18 (79.66-109.12) SR,
AT % 88.15 (81.03-103.28) o pog s

Notes: *— multiple comparisons of parameters of the conservative group and surgical groups before surgery, ** — multiple comparisons of parameters

of the conservative group and surgical groups in 7 days surgery

after ECP implantation and that of the large saphenous
vein was identified in a female patient 1 year after the
implantation. Both patients were on antiplatelet therapy.
In 1 (4.3%) patient of group A, newly developed atrial
fibrillation was recorded. In group B, relapses of atrial
fibrillation paroxysms were registered in 7 (28.0%)
patients during the follow-up period, and two of them
(8.0%) required hospitalization for CHF decompensation.
No differences were noted in the analyzed parameters or
risk factors in relation to these outcomes (p > 0.05).

In group A, 4 (17.3%) lethal outcomes occurred,
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Fig. 1. Results of the ROC analysis. A prognostic model of the fatal outcome of a patient with atrioventricular block (left) and of a patient

with sick sinus syndrome (right).
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while 2 (8.0%) were noted in group B. Based on the
results of the receiving operating characteristics analysis
(Figure 1), prognostic factors for lethal outcomes in both
groups were identified.

In group A, the probability for lethal outcomes
increased with low AT Ill activity (area under the curve [AUC]
0.824 +0.096, 95% Cl 0.635-1, p = 0.049), and the threshold
value of AT IIl activity was 98.30%. In group B, the probability
for lethal outcomes increased with high FIX activity (AUC
0.955 + 0.044, 95%Cl 0.868-1, p = 0.037), and the threshold
value of FIX activity was 129.15%.2 (8.0%).
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Table 3. Comparison of the analyzed parameters in patients of group B depending on type of antithrombotic therapy

Parameters Patients rece(i:i:g;;ntiaggregants Patients ret:e(ir:li:g1 ;;ﬂicoagulants P
- Before surgery (22,:7305530',05[‘2) (22',721753[?'1662) o7
After surgery (22?509f3[]"2b27) (32',1501 f3[],'6882) 0926
s Before surgery (3%171311 13(123) ?6]?1,3529329[:'075% 0.3%
After surgery (‘Z;%j [2];?3) (6565',20%57175.’4657) 0.0
. Before surgery (g?g?_ﬁ%%) ?601;,519&9273,’0013 0.071
After surgery (%1-}_11 ﬁgﬁ%) (656?;,]7]75]97,’175[; 0015
e Before surgery (}agggj ;l?,;) (19013.’8059—11r 1145:'3731) 0.0%8
After surgery (19037,'2917_4112221"7947) (gggé—iﬁﬁg) 0.42
. Before surgery (89’91[%6102,20) (90,6][?—7101%,45) 0.865
After surgery (93’31[?3{102,70) (92,215—7111%,43) 0.863

DISCUSSION receiving anticoagulants showed reduced FVIII and FIX

At present, implantation of a dual-chamber ECP is
mainly performed in patients with AV block and SSS. In
patients with SSS, cardiac pacing of only the atrium is
possible with implantation of a single-chamber ECP, but with
further progression of the AV conduction disorder with a high
risk for development of atrial fibrillation, the system in these
patients shortly requires upgrading to the dual-chamber
type. Because of this, in patients with SSS, a dual-chamber
ECP is more often implanted immediately for medical and
economic considerations [7, 8].

Surgical intervention leads to the development of the
hypercoagulation syndrome in the early postoperative period
[6, 9]. In our study, this syndrome was manifested by a high
Fl activity in patients with AV block on postoperative day 7. In
the study by Zhang et al., increased Fl activity was observed
in patients in similar periods irrespective of the ECP model.
Besides, increased activities of natural anticoagulants
between the surgical groups and conservative group also
serve as markers of a hypercoagulation state. The activities
of AT lll and PrC usually increase in response to high levels
of the produced thrombin. For example, in the study by
Zhang, et al., the activity of AT Ill was significantly higher
in patients with ECP than in those in the control group [10].

More substantial data were obtained in the analysis
of patients according to the type of antithrombotic therapy.
The analyzed parameters of patients with SSS receiving
antiplatelet therapy did not change within 7 days after
surgery; besides, no differences were found between
parameters of patients with SSS and AV block receiving
antiplatelet drugs. On the contrary, patients with SSS

DAI: https://doi.org/10.17816/PAVLOVJ79285

activities in the early postoperative period, which was also
significant in comparison with patients receiving antiplatelet
drugs. This allows us to suggest that the differences in the
analyzed markers of the hemostasis system in the early
postoperative period after the implantation of dual-chamber
ECP depend not on the level of a conducting system disorder
but on the type of antithrombotic therapy used.

During the observation period, two VTEC cases were
recorded. This number of outcomes was too small to search
for probable risk factors. Nevertheless, VTECs were identified
in patients with AV block receiving antiplatelet therapy. Van
Rooden et al. and Mandal et al. noted that antiplatelet therapy
does not prevent the development of VTEC [11, 12]. In the
study by Korkeila et al., anticoagulant therapy prevented the
development of thrombotic complications [13]. Our previous
studies have revealed that thrombosis of the veins of the
upper extremities was mostly observed in patients receiving
antiplatelet agents, but cases of thrombosis were also
recorded in patients receiving warfarin and dabigatran [6].

Lethal outcomes in patients with AV blocks were
associated with low AT Il activity and in patients with SSS
with increased FIX activity. In the international literature,
the interrelation of 30-day lethal outcomes in patients with
past cardiac asystole or atrial fibrillation was reported with
increased activities of the FIX-antithrombin complex and
coagulation factor Xl-antithrombin complex. A multivariate
analysis revealed significant correlation only with the
coagulation factor Xl-antithrombin complex, although a
significant correlation between both complexes was noted
[14]. A high FIX activity along with increased aggregation
activity of platelets was noted in patients with acute coronary
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syndrome. To reduce the mortality and improve the results
of surgical interventions, FIX inhibitor has been actively
developed in recent years [15].

The limitations of the study at this stage are the small
sample of patients and the number of unfavorable outcomes.
It is also not possible to evaluate the dynamics of the
analyzed parameters in patients with AV block receiving
anticoagulant therapy. The presence of an AV block is not
an indication for the administration of anticoagulants, and
a combination of AV block with paroxysmal or persisting
form of atrial fibrillation, in which anticoagulant therapy is
possible, is rare in the population and more often reflects
simultaneous damage to the conduction system at the
level of the AV and sinoatrial node. The continuation of the
study will allow more effective evaluation of the dynamics
of parameters of the hemostasis system and to identify a
sufficient amount of unfavorable outcomes for the exact
identification of their risk factors.

CONCLUSIONS

1. The balance in the hemostasis system of patients
with atrioventricular block receiving antiplatelet therapy is
shifted toward a hypercoagulation state for a minimum 7
days after implantation of a dual-chamber ECP. The use of
anticoagulants in patients with SSS causes a shift toward
hypocoagulation.

2. The activity of antithrombin Il below 98.3% before
implantation of a dual-chamber ECP in a patient with AV
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