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CocTosAHMe cucTeMbl reMocTa3a NaLUeHToB
c bpapgukapauaMKM nocne UMNIaHTaLUM

ABYXKaMEepHbIX 3JIEKTPOKapAUOCTUMYJIATOPOB
P. E. Kanunuu, W. A. Cyukos™, B. 0. Mosapos, H. [l. Miasaunapse, 0. H. MypuHa

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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