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Pestome. HacTosLoTo npoyyBaHe NpeAcTaBs aHanua Ha eHOCTTa No enekTpokapamoctumynaums B bunrapus npes 2022 r. 8b3
0CHOBA Ha AaHHM OT HaLoHaneH perucTbp Ha UMNNaHTpaHuTe naumeHT. Matepuan u metoau: [laHHnTe, BbBEAEHN
B pernctbpa BG-Pace 3a 2022 r. ca n3cnegsaHu peTpocnekTMBHO. AHanmanpaHu ca aemorpadckiTe JaHHV Ha nauueH-
TUTE, TUITLT NPOLieAYpa, TUMLT YCTPOWCTBO, PEXUMBT Ha CTUMYnaLys, eTuonorusTa, cumnromute u EKI 06passT npeam
nMnnaHTauusTa. AHanusupaHu ca BposT UMNNaHTaLMU Npu pasnnyHUTe TUMOBE YCTPOMCTBA U 0O6EMBT AEHOCT Ha
LieHTpoBe U onepatopu. PesynTtatu: 3a uscnessaHus nepuog ca uMmnnantupanu 4770 yctpoictea ot 45 onepatopu B
30 ueHTbpa. BrapacTTa Ha naumeHTMTE Npu MMNnaHTauusaTa e 6una 76 (IQR 69-82, 14-98) rognHu, kato npeobnagasat
nauueHTUTe oT MbXKKM non — 2843 (59,6%). Hait-ronsim 6poit uMnnaHTawumm ca oCbLieCTBEHM BB Bb3pacToBaTta rpyna
70-79 rognHu. OcHOBEH AsAN 3aemaT aHTUOpaamnkapaHuTe cTumynatopu — 578,8/MunmoH. OT Tax cuctemm 3a uanono-
ryHa cTumynauus ca 6unn 111 (2,3%). bposT Ha uMNnaHTUpaHUTe kKapauoBepTep-aednbpunaTopyu € No-BUCOK CrpsAMO
npeaxogHu nepuoau 1 goctura 31,9/MununoH. IMnnaHTaumnTe Ha CUCTEMU 33 PECUHXPOHW3MPALLA Tepanus C PYHKLNS
Ha gedmbpunatop cbLlo benexat pbeT 40 15,9/MunuoH. 3HaunTeneH pueT ce Habnogasa 1 Npy UMNNAHTUpYeMuTe
nyyn-pekopaepu, kouto gocturat 4o 8,8/munuoH. Bposat nmnnaTaumm 3a LeHTsp e 6un 115,5 (IQR 53-261,3, 3-546), a
3a onepatop — 76,5 (IQR 36,8-154,8, 3-364) ycTpolicTsa. Mpeobnapasat uMnnaHTaLuunTe Ha ABYKYXUHHW YCTPOWCTBA,
yniito gan e 83,1% npu AV 6nok | v |l cteneH, 72,5% npu mbnex AV 6nok, 82,6% npu HapyLueHus Ha BbTpekamepHaTa
MpoBOAMMOCT U 66,8% Npu CMHAPOM Ha BOMHWS CUHYCOB Bb3eN. PeXxuMuTe, NO3BONSBALLYM NPEACHPAEH CEH3NHT, ae-
MOHCTPMPAT NPeBb3XOACTBO — 62,4% npu BCUHKM NPOBOAHN HapyLeHns. Hanue e 3Haummo (P < 0,001) HapacTBaHe
Ha gena Ha VVI pexuma ¢ yBenuyaBaHe Ha Bb3pacTtTa. 3aknioueHue: HaunoHanHuaT pernctsp BG-Pace Bkntoysa
CUCTEMHO BBBELEHM KMMHUYHMW, AeMorpaddCki U NPOLEAYPHU LaHHWN HA UMNNaHTUPaHWUTE nauueHTu. [leMoHcTpupa ce
noBuLLaBaHe Ha Opost MNNaHTaLMW B CPaBHEHME C NPEAXOAHN NEPUOLM, KATO CbLUNST OCTABA HUCHK CNPSIMO CPEAHOTO
€BPOMENCKO HUBO.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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The current study analyses the activity in cardiac pacing in Bulgaria in 2022 based on data derived from a national
registry of patients with cardiac implantable electronic devices (CIEDs). Material and methods: Data from the national
registry BG-Pace for 2022 was studied retrospectively. Demographic data, procedure and device type, pacing mode,
etiology, symptoms, preimplantation ECG, number of implantations, and centre and operator volumes were analyzed.
Results: Four thousand seven hundred seventy devices were implanted by 45 operators at 30 centers. Median age was
76 (IQR 69-82, 14-98) years, and male patients were 2843 (59,6%). The most significant number of implantations were
carried out in the age group 70-79 years. The most commonly implanted CIEDs were antibradycardia devices — 578.8/
million. Of them, conduction system pacing was used in 111 (2.3%). Implanted cardioverter-defibrillators demonstrated
a growth compared to previous periods and reached 31.9/million. Cardiac resynchronization defibrillators implantations
also showed a growth to 15.9/million. A considerable increase was found with implantable loop-recorders, which reached
8.8/million. Number of implantations per center was 115.5 (IQR 53-261.,3, 3-546), and 76,5 (IQR 36,8-154,8, 3-364)
devices per operator. Dual chamber devices were most commonly implanted with a share of 83.1% in AVB | and Il
degrees, 72.5% in complete AVB, 82.6% in intraventricular conduction disturbances, and in 66.8% in patients with sick
sinus syndrome. Pacing modes allowing for atrial sensing were most frequently used — 62.4% of all implantations for
conduction disturbances. There was a significant increase in the use of VVI mode with increasing age (P < 0.001).
Conclusion: The national registry BG-Pace includes systematic clinical, demographical, and procedural data for CIED
implantations in Bulgaria. There is a growth in the implantation rates compared to previous periods, but they remain lower

pacemaker, implantable cardioverter-defibrillator, resynchronization therapy, volume of implantations, pacing mode,
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BbBEOQEHME

MmMnnaHTupyemnTe aHTUOpagukapOoHW enekTpokap-
OMocTumynaTopm ca yCTpOMCTBa, KOUTO Ce UMMNNaHTMpar
PYTUHHO B cTpaHaTa. C nogobpsiBaHeTo Ha peumbypca-
uMsTa AOCTLIHU CTaHaxa U UMNNaHTMpyeMnTe Kapamo-
BepTep-aecubpunatopu (ICD) n cuctemmTe 3a pecuH-
XpoHuaumpalla Tepanusa (CRT), kouto ce nmnnaHtupart
PYTUHHO B CrieuuanunsvpaHvTe LEeHTpPOBE B CTpaHarta.
EBponewickoTto kapanonornyHo apyxectso (ESC) penos-
HO MybnMKyBa AaHHWM OTHOCHO Opos 1 TuMa MMNaHT1pa-
HY eNEeKTPOHHU YCTPONCTBA B OTAENHUTE CTPaHU YSIEHKU
[1, 2]. Hakon HaumoHanHu gpyxecTBa CbLlo ca nybnu-
KyBanu o630p Ha AeriHocTTa cu, 6asupaH Ha AaHHW OT
NoKarnHM U HauvoHanHu pernctpy u 6asv gaHHm [3].
B npepoxogHa nyonukauusi HMe OoknagBaxme OaHHUTe
OT HanM4yHUsl B CTpPaHaTa HauMoHaneH permcTbp Ha Um-
nnaHTupaHuTe 3a nepuoga 2019-2021 r. [4]

LlenTa Ha HacTOAILLIOTO NPOyYBaHe e Aa ce NpeacTasy
nHopMaLMsi OTHOCHO obema Ha ferHocTTa B obractra
Ha enekTpoKapgnocTumynaumsTa B pamkute Ha 2022 .

MATEPUAN U METOOMU

[laHHWTE 3a HaCTOALLOTO NPOoyYBaHe ca MofyYeHn OT
JencteBalms B cTpaHata HauuoHaneH permctbp Ha MMm-

INTRODUCTION

Antibradycardia pacemakers are devices that are
routinely implanted nationwide. With the improvementin
reimbursement, implantable cardioverter-defibrillators
(ICDs) and cardiac resynchronization therapy systems
(CRT) have also become more accessible. They
are routinely implanted in the specialized centers in
the country. European Society of Cardiology (ESC)
routinely publishes data on the number and type of
implanted devices in the member states [1, 2]. Some
national societies also published reports on their activity,
based on data from local and national registries and
data bases [3]. In a previous report we have published
results from the national registry for the period 2019-
2021 [4].

The current study aims to report data regarding the
activity in cardiac pacing in 2022 based on a national
registry.

MATERIAL AND METHODS

Data for the current study has been derived from
the national registry of CIED patients which is active in
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NnnaHTUpaHWTe naumeHTW. Tor Gelle cb3gaaeH 1 BbBeOeH
B npakTukaTta oT CbCMOBHOTO COPYXEHWE MO KapanocTu-
mMynaums n enektpocusunonorns (CCKEB) B Bbnrapus.
To3n perucTbp € 3aObiDKUTENEH 3a BCUYKM LIEHTPOBE,
nogabpxka ce ususano ot COpyXeHUeTo U e HEe3aBUCUM
OT WHCTUTYUUMUTE N mHAycTpuaTa. MNogpobHo onwcaHue
Ha JaHHuTe, cbOMpaHn B perycTbpa, U Npasunara 3a no-
MbIBaHETO MM Ca OMNMCaHy B NpeaxoaHa nybnvkaums [4].
Hakpatko, permctbpbT cbbupa nHopmauus, BKroYBa-
L@ KIMHUYHK 1 ZemorpaddCki AaHHW, TUN npoueaypa, Tun
YCTPOWICTBO, AaHHWN 3a cucTemara (Mpon3BoamTen, cepueH
HOMep), MHTPaoNepaTMBHM NApaMeTPU, PEXUM Ha CTUMY-
naums n gp. CucteMHo ce BbBeXaa MHopmaLms OTHOC-
HO eTnornoruaTa Ha 3abonaBaHeTo, cumnTomaTtukara, EKI
obpasa n nHaukaumnTe 3a nmnnaHTaums. KogmpaHeto Ha
Te3n nokasaTenu ctaBa Ha 6azarta Ha obLionpuertara kna-
cndunkauma EURID. MNMopagn 3agbimkUTenHUa xapaktep
Ha perncTbpa JaHHWTE ce O4akBa da 6baaT MbrHW 1 aa
NnpeacTaBsaT cMTyaumsiTa B CTpaHara.

3a uenuTe Ha HacTOALIOTO MpOyyYBaHe OAHHUTE
OT perucTbpa ca eKCrnopTMpaHy aBTOMAaTUYHO, KaTo
ca BKITHOYEHM BCUYKM MMMMAAHTAUUU Ha ENeKTPOHHWU
ycTponcTtea npe3 nepuoga 01.01.2022-31.12.2022 .
AHanuampaHu ca HanuyHute gemorpadckm gaHHu Ha
nauMeHTUTe — Bb3PacT U MOM, KakTo U APYrn OaHHMW,
CBbp3aHu C Tuna npoueaypa, Tuna ycTporucTBO, PEXUM
Ha cTumynauwms, eTnonorusTta, cumntommTe n EKI 06-
pasa npeau umnnaHTaumsita. HanpaeeH e 1 aHanua Ha
Opos MMnnaHTaumMm npu pasnuMyHMTE TUMOBE YCTPON-
CTBa, KakTo 1 Ha obema OeWHOCT, U3BbpLUBaAH OT OT-
OenHUTe onepaTtopu, NoNbBany AaHHW B perncrbpa.

3a aHanu3 Ha JaHHWTE € M3MOMn3BaH OCHOBHO [e-
CKpUNTMBEH aHanu3. TunNbT Ha pasnpeaeneHve € us-
cnegBaH ¢ Tecta Ha Kolmogorov-Smirnov. Henpekbe-
HaTWTe MPOMEHNVBM C HOPMarHoO pasnpegereHue ca
NpeacTaBeHn KaTo cpedHa CTOMHOCT + CTaHOapTHO OT-
knoHeHue (SD), a Te3n ¢ pa3npeaeneHue, pasnnyHo ot
HOPMarHOTO, KaTo MeanaHa (MHTEPKBapTUIIEH MHTEPBan
IQR 25%-75%, MMHManHa-makcumarHa ctonHocT). Ka-
TEropUMHUTE MPOMEHNMBK Ca NpeacTaBeHn KaTto abco-
noTeH 6pon 1 NpoueHT. 3a cpaBHEHME Ha KaTeropuiHu
NMPOMEHIIVBY € U3MON3BaH X2-TeCTbT. 3a HMBO Ha CTaTuc-
Tnyecka 3HaummocT npuexme P < 0,05. Ctatuctuieckuar
aHanu3 e U3BbpLUEH C MOMOLLTa Ha COPTYyepeH MakeT
SPSS 26.0. Npadmkute, npeacraBeHn Ha curypute, ca
cb3gaaeHu ¢ nomoulta Ha MS Excel.

PE3YNTATH

KauecTBO Ha gaHHUTe U aemMorpadckm xapak-
TEPUCTUKU HA NaLUEHTUTe

[aHHuTe 3a Bb3pacT, non, gara v TMn npoueaypa,
LeHTBP, onepartop, eTnonorusa, cumntomatuka, EKI kog,
TWMN YCTPOWCTBO U PEXUM Ha CTUMYMaLuUs ca NOMbITHEHN

the country. It was created and introduced in practice
by the Association of Cardiac Pacing and Electro-
physiology in Bulgaria (ACEB). A detailed description
of the rules for data entry in the registry have been
previously described [4]. In brief, the registry collects
data on clinical, and demographic characteristics,
the type of procedure and type of device, information
about the system, (manufacturer, serial number), in-
traoperative pacing parameters, pacing mode, etc.
Data, regarding etiology, symptoms, preimplantation
ECG and indications is also systematically collected
and coded using the accepted EURID code. Entering
data into the registry is compulsory and therefore it
is expected to be complete and represent fully the
situation in the country.

For the purpose of the current study data
from the registry on all implantations in the period
01.01.2022-31.12.2022 was exported automatical-
ly. We analyzed demographic data — age and gen-
der as well as other data associated with the type
of procedure, type of device, pacing mode, etiolo-
gy, symptoms and preimplantation ECG. Number of
implantations of different types of devices and the
volumes of each participating operator were also
analyzed.

For the statistical analysis we used mainly de-
scriptive statistics. Distribution of continuous vari-
ables was studied with the Kolmogorov-Smirnov test.
Normally distributed data was presented as mean *
SD (minimum-maximum) while non-normally distrib-
uted data was presented as median (interquartile in-
terval IQR 25%-75%, minimum-maximum). Categor-
ical variables were presented as numbers (%). and
compared using the x2-test. A two-sided value of P <
0.05 was considered statistically significant. Analysis
was performed using the SPSS 26.0 software pack-
age. Graphs, shown in the figures, were created with
MS Excel.

RESULTS

Quality of data and demographic
characteristics of the patients

Due to the requirement for mandatory data en-
try in most fields in the registry, data on age, gender,
date and type of procedure, center, operator, etiology,

symptoms, ECG code, device type, and pacing mode
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NPV BCUYKM NaLUWEHTU NOPaau 3aabiMKUTENHNS XapakTep
Ha pernctbpa. 3a n3cneaBaHys Nepuos B perucTbpa ca
BbBeaeHu 0610 4770 nvnnadtaumn. To3n obem AenHocT
e n3BbpLueH B 30 LeHTbpa OT 00LL0o 45 onepaTopu (Mpun.
1). CnoXHu yCcTponcTBa — CUCTEMU 3a PECUHXPOHU3MPA-
Wa Tepanusi cbC UnnM 6e3 yHKUMst Ha aedmbpunartop
(CRT-P, CRT-D) n ICD ca nmnnaHtupanu B 18 LeHTbpa
oT obwwo 22-ma onepatopu. MiMnnaHtupyemun nyyn-pe-
Kopaepv ca umnnaHtTupaHdu npu 59 naumeHTtn. Crnctemu
3a M3MONOrMYHa CTUMynaumst (CTUMynaumusa Ha cHona
Ha Xu1c nnu 3oHara Ha nsiBoTto 6eapo) ca uMnnaHTpaHn
npu 111 naumeHT (2,3% oT 06LLMA Bpon MnnaHTauum).

Ot 06Lwo npoeeneHnTe nMnnantaumm 2843 (59,6%)
ca npv nvua ot MbXku non. Bw3pactta npu nmnnaxta-
ums e 76 (IQR 69-82, 14-98) rog. Bv3pacToBoTO pasnpe-
[JerneHne 3a BCUYKM NaUMEHTN e NpeacTaBeHo Ha dowr. 1.
Hawi-ronsim 6poi npoLedypu ca oCbLLECTBEHN NpY Nauy-
€HTM BbB Bb3pacTtoBara rpyna 70-79 . — 1916 umnnaxTta-
uun (40,2%), nocnegsaHu oT Bb3pacTtosuTe rpynu 80-89
r. — 1468 nmnnantaumm (30,8%), n 60-69 r. — 835 npo-
ueaypu (17,5%). OenbT Ha nauneHTUTE B OCTaHanuTe
Bb3pacToBM rpynu e no-mansk. B rpynata nog 40 roguHm
Ton e nog, 1% (nmnnaHTaumm npun 33-mMa nauneHTn). Bue
Bb3pactoBaTa rpyna nog 18 roguHu ca umnnaHTupaHu
camo ABe yCTpouncTsa npu naumeHtn Ha 14 n 17 r.

Ob6em uMnnaHTauum, Tmnose UMNaHTUpPaHn
yCcTpouncTBa 1 06eM uMnnaHTauMm Ha oneparop

PasnpegeneHuneto Ha 6pos MMNnNaHTauuMmM no me-
ceun 3a uUenus u3crnedBaH Nepuod € MoKa3aHo Ha
dur. 2. [lo Bpeme Ha uenusa nepuopg ce yctaHossaBaT
ctabunHm obemn Ha MMNIaHTaums ¢ U3KNKYeHne Ha
NETHUA Nepuog, KakTo 1 B NepuoanTe anpun u AeKem-
BpU-siHyapu, BEPOSITHO BbB Bpb3Ka CbC CTPynBaHe Ha
NpasHUYHN OHW.

OT BbBeOeHUTe B perncrbpa nmnnaHtaumm 3946
(83%) ca nbpBUYHM, BTOPUYHA UMMMaAHTaUUSA € OCb-
wecteeHa npu 820 (17,2%) ot cny4auTe, a camo npu 4
naumentn (0,1%) npoueaypata e kogMpaHa KaTto eKc-
Tpakuus Ha cuctema 3a CTUmynaums.

2500

1500

Number of implantations

o

Age groups

are complete for all patients. For the studied period,
there were 4770 implantations carried out by 45 op-
erators at 30 centres (Supplementary data). Complex
devices — cardiac resynchronization pacemakers
and defibrillators (CRT-P, CRT-D) and ICD were im-
planted by 22 operators at 18 centers. Implantable
loop-recorders were used in 59 patients. Systems for
physiological pacing (His-bundle pacing or left bundle
branch area pacing) were implanted in 111 patients
(2.3% of all implantations).

Out of all implantations, 2843 (59.6%) were in
males. Age at implantation was 76 (IQR 69-82, 14-98)
years. Age distribution of all patients is shown on Fig-
ure 1. The largest number of implantations was car-
ried out in the age group 70-79 — 1916 implantations
(40.2%), followed by the age group 80-89 years — 1468
implantations (30.8%) and 60-69 years — 835 proce-
dures (17.5%). Other age groups had a lower share.
The age group < 40 included less than 1% of the im-
plantations based on 33 implantations. In the age group
< 18 years, there were 2 implantations in patients at 14
and 17 years.

Implantation volume, type of devices, operator
volume

The distribution of implantation numbers on a
monthly basis for the whole period is presented in
Figure 2. Throughout the studied period, implantation
volumes were stable, apart from the summer months
and April, December, and January, most likely related
to holiday seasons.

Out of all implantations, 3946 (83%) were primary,
secondary implantation was carried out in 820 (17.2%)
cases, and system removal was reported only in 4 pa-
tients (0.1%).

®ur. 1. Pa3npepenexune Ha 6pos UMNNaHTUpaHy yCTPOMUCTBa Mo Bb3-
pactoBu rpynu (Age groups). Yncnata npeacraBaT Oposi MMNNaHTu-
paHu yctponctea (Number of implantations) 3a pasrnexgaHus nepum-
o[ 3a BCsika Bb3pacToBa rpyna

Fig. 1. Distribution of number of implanted CIEDs across different
age groups. The numbers represent implanted COEDs in each age
group for the study period
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OT umMnnaHTMpaHuTe YCTPOWCTBA HaW-ronam e
Ovn penbT Ha aHTUOpagukapaHuTe CTUMYIaTopwu,
KouTo ca obuio 3861, nnu 578,8 Ha MuNMOH Hacene-
Hue (QaHHWTE 3a HaceneHMeTo Ha CTpaHaTta ca nony-
yeHn oT www.worldometers.info Ha 6a3aTa Ha gaHHK
or CseToBHaTa GaHka). mnnaHTupyemn kapamo-
BepTep-gedpunbpunartopm n CRT-D ca nmnnaHTupanm
cboTBeTHO Npn 213 1 106 NnaumeHTn, KOETo oTroBaps
Ha 31,9 ICD n 15,9 CRT-D Ha MUINMOH HaceneHue.
MmnnaHTupanuTte nyyn-pekopgepu ca 59, unm 8,85
Ha MUNWOH (Tabn. 1). B cpaBHeHWe C NpegxoaHu ne-
puoan e Hanuue 3HayMMm pbCT B obema Ha nmnnax-
Tauuun. bposaT Ha MMnnaHTauMmM Ha aHTUbpaaukapa-
HW yCTpPOMCTBa € HapacHan ot 2459 3a geceTmec-
edyeH nepuopg 2020-2021 pgo 3861 3a 2022 roguHa,
KaTo HapacTBaHe ce yCTaHOBSIBA M MO OTHOLLEHME Ha
ABaHapeceTMmeceuveH nepuog 2019-2020 r, koraTto ca
umnnaHtTupanu 3407 yctponctsea (dur. 3A). OT gpy-
ra ctpaHa, o6eMbT Ha CNOXHWUTE YCTPOWCTBA CbLLO
Oenexun pbCT CNpPAMO NpeaxodeH nepuon, Kato Hs-
KOW OT MMMNaHTUTE (MMNNaHTUpyemMuTe nyyn-pekop-
aepu) ca umnnaHTupanu 28,5 NnbTy No-4ecTo cnps-
MO npeaxoaus nepuog (dpur. 3B).

CpegHusaTt 6pont MMMnnaHTauumn Ha LEeHTbp 3a Le-
nna nepuog e 115,5 (IQR 53-261,3, 3-546). Ha dour. 4A
€ npegcrtaBeH OpPOST MMMMaHTaUUKM 3a BCEKU OT LIEH-
TpoBeTe 3a m3cnegBaHusa nepvod. bpoaTt nmnnanta-
unn, n3BbpLLEHM OT onepartop, e 76,5 (IQR 36,8-154,8,
3-364) (dur. 4B). MNpaen BnevaTneHne 3HaunTenHaTa
avcnepcust B obemMnTe Ha MMNNaHTauus, peanuanpaHn
OT LUEHTPOBETE U onepartopuTte, KaTo durypupar ore-
paTtopu camo C 3 U3BbPLLUEHW UMMNITAHTaLNUN 32 €4HOro-
AVLLIEH nepuop.

ETunonorus, cumntoMm 1 enekTpokapauorpadcka
HaxoAKa npeau UMnNNaHTaumsaTa

Kato Hall-yecTa npuumHa 3a UMMMaHTauMs Ha
€NeKTPOHHM YCTPOMCTBA Ce noco4ysaTt 3abonsBaHusaTa

®ur. 2. Tun 1 6poit UMNNaHTUpaHKM yCTponcTBa
no meceuu 3a uenua uacneasaH nepwviof. All
implantations — 06w, 6poin mnnaxHTaummn, CRT-P
— CUCTEMM 3a pecUHXpoHM3Mpalla Tepanus,
Dual chamber PM — aByKyxvHHM nencmernikbpu,

= All implant ations High voltage — ycTpolictBa ¢ aecpubpunupalua

——Singlechamber M (PYHKUMS  (MMNM@HTMpyemMn  KapamosepTep-fe-
—— Dual Chamber PM rbpunaTopu 1 CUCTEMM 3a PECUHXPOHM3MPaLLA
Tepanusi ¢ pyHKUMst Ha aecubpunarop), ILR —
Chr-# MMNNaHTUpyem nyyn-pekopaep, Single chamber

= Highvoltage PM — egHOKyX1HEH nencmenksbp
=——ILR Fig. 2. Monthly representation of the number

and types of implanted CIEDs for the whole
studied period. CRT-P — cardiac resynchroniza-
tion pacemaker, High voltage — CIEDs with de-
fibrillation function (CRT-D, ICD), ILR — implant-
able loop-recorder, PM — pacemaker

The largest share was reported for antibra-
dycardia devices which were 3861 or 578.8 per
million population (data about the country’s pop-
ulation have been taken from www.worldometers.
info based on data from the World Bank). Implant-
able cardioverter-defibrillators and CRT-D were
implanted in 213 and 106 patients, respectively,
corresponding to 31.9 ICD and 15.9 CRT-D per
million population. There were 59 implantable
loop-recorders, which represents 8.85 per million
(Table 1). There has been a considerable growth in
implantation rates compared to a previous period.
The number of antibradycardia devices demon-
strates an increase from 2459 for nine months in
2020-2021 to 3861 for 2022. The number is also
higher compared to the 12-month period 2019-
2020 when there were 3407 implantations (Figure
3A). On the other hand, the number of complex
devices also showed growth compared to the pre-
vious period, and some of the implants — e.g., the
implantable loop-recorders were implanted 28.5
times more frequently (Figure 3B).

The median number of implantations per cen-
ter for the whole period was 115.5 (IQR 53-261.3,
3-546). Figure 4A shows the number of implantations
of each center. The median number of implantations
for each operator was 76.5 (IQR 36,8-154,8, 3-364)
(Figure 4B). There was an expressed dispersion of
implantation volumes per operator and center, with
some operators reporting only 3 implantations for the
whole period.

Etiology, symptoms, and preimplantation ECG
findings

The most common cause for CIED implantation
was conduction system disease (B2 as per EURID)
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Ta6bnuua 1 Pa3npeaeneHne Ha 6pos MNIaHTaLMm No TUNoBe YCTPOMCTBA
Table 1 Distribution of number of implantations according to device type
Mepuoa/Period
2019-2020 2020-2021* 2022
Tun ycTpowcTBo O6wwo 6p. Ha mununon O6wwo 6p. Ha munuoH O6Lwo 6p. Ha mununon
Device type Total Per million Total Per million Total Per million
CRT-D 58 8.3 50 7.2 106 15.9
CRT-P 385 55 346 49.8 531 79.6
ICD 99 14.1 140 20.1 213 31.9
ILR 2 0.3 2 0.2 59 8.8
S-ICD 1 0.1 0 0 0 0
ByKyxvHeH MM
Dﬂa’l' cyhamber o 2028 289.7 1564 2251 2370 355.3
EaHokyxuHeH MM
Single chamber PM 1379 197 895 128.8 1491 223.5
Toat e of anrady oo dowces | %07 |47 | e | wes | wet | s

CRT-D — cuctema 3a pecuHxpoHu3upalla Tepanus ¢ dpyHkuus Ha aedumbpunatop, CRT-P — cuctema 3a pecuHxpoHu3upalla tepanus 6e3
dyHKuma Ha gedunbpunatop, ICD — umnnaHTupyem kapavoBepTep-gedubpunartop, ILR — umnnaHtupyem cbpgeveH MmoHutop, S-ICD — cy6-

KyTaHHo ICD.

CRT-D - cardiac resynchronization system with defibrillator function, CRT-P — cardiac resynchronization pacemaker, ICD — implantable
cardioverter-defibrillator, ILR — implantable cardiac monitor, S-ICD — subcutaneous ICD.

*MNepuogbT obxeawa camo 10 meceua/ The period encompasses ten months only
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®wur. 3. MNaHen A. bpoi umnnaHTpaHn aHTMGpaaukapAHW ycTponcTea 3a nepuognte 2019-2020, 2020-2021 n 2022 roguHa. MNpeactaBeH e 06-
LMAT BpoN yCTPONCTBa, KakTo 1 BposAT Ha edHO- U ABYKYXMHHM yCcTpolcTBa. MaHen B. Bpoi nmMnnaHTupanu cnoxHy ycTporucTea U UMNMaHTUpy-
emu nyyn-pekopaepu 3a cblyute nepuoaun. Dual chamber — oBykyxuHeH enekTpokapaunoctumynatop, CRT-D — cuctema 3a pecuHxXpoHuampalla
Tepanus ¢ dpyHKums Ha aedumbpunartop, CRT-P — cuctema 3a pecvHxpoHuavpalla Tepanus, ICD — umnnaHTvpyem kapavoBepTep-gedmbpu-
natop, ILR — umnnaxTtupyem nyyn-pekopaep, PM total — 06wy, 6poit aHTMbpagmkapaHu kapanoctumynatopu, Single chamber — egHokyxuHeH

€ereKTpoKapaAMoCTMMynaTop

Fig. 3. Panel A. Number of implanted antibradycardia devices in the periods 2019-2020, 2020-2021 and in 2022. The panel shows total number
of implantations as well as single and dual-chamber devices. Panel B. Number of implanted complex devices and loop-recorders for the
same periods. CRT-D — cardiac resynchronization defibrillator, CRT-P — cardiac resynchronization pacemaker, ICD — implantable cardioverter-

defibrillator, ILR — implantable loop-recorder
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®dwur. 4. Manen A. Bpolt MNnaHTUpaHu yCTPoWCTBa 3a BCeku LeHTbp 3a 2022. MaHen B. Bpolt mnnaHTnpaHu ycTporicTBa OT BCEKM eduH OT
oneparopuTe, y4acTBalwm B pernctbpa 3a 2022 roguHa. Median — megnaHa

Fig. 4. Panel A. Number of implantations per center in 2022. Panel B. Number of implantations per operator

Ha npoBogHata cuctema (B2 ot EURID) — 2312 cny4as
(48,5%). ETnonoruata e nocoveHa Kato HeumsBecTHa
(B1) npun 722 (15%) ot umnnaxTaummte. MicxemuyHata
oonect (C1) e nocoveHa kato npuynHa B 594 (12.5%)
oT cnyyauTte, kato npu 70 (1,5%) e nocoyeHa eTnono-
s C2 — cned MmmnokapgdeH nHdapkt. pyru etmonorum
ca gunaratusHa kapguomuonatusi (G1B) — 418 (8,8%),
knanHa 6onect (G3) 94 (2%), cnen, cbpaeyHa onepa-
umnsa (E1+E2) — 112 (2,3%), HeonpegerneHa kapanomm-
onatna (G1) — 24 (0,5%), xunepTpocmnyHa Kapamo-
muonatuns (G1A) — 18 (0,4%), NoHM3UpaLLo NbyeHne
(G8)— 7 (0,1%), BpoaeHn npoBogHu HapyweHus (D1)
—7(0,1%), abnaumsa (E3) —7 (0,1%), mnokapaunt (G2)
n BasosararneH cuHkon (F2) — npu 4 (0,1%) 3a Bcska
efHa OT KaTeropuuTe, apuTMOreHHa AecHOKamepHa
kapgnomuonatusa npu 3 (0,1%) n cuHgpom Ha yobn-
xenusa QT-uHTtepBan npu 2. MNpu 337 cnyyasa (7,1%)
eTuonorusTa e KogmpaHa kato HeornpegeneHa (A1).
Han-yectnaT cumnToM, Hanarawl MmMnnaHTauus Ha
€NeKTPOHHO YCTponcTBO € cuHkonmbT (B1 o EURID)-
npu 1727 cnyyas (36.2%), nocneasaH oT NPECUHKO-
nanHa cumntomaTuka (B2) — 1542 (32,3%), nposiBu Ha
cbpaeyvHa HepocTtaTbyHocT (D2) — 542 (11,4%), 6pa-
avkapaunsa (B3) — 539 (11,3%), Taxvkapaus (C1) — 82
(1,7%), cumnTOMM OT CTpaHa Ha LeHTpanHara HepBHa
cuctema (D3) — 55 (1,2%), npepoTBpaTeHa BHe3anHa
cbpgedHa cmbpT (D5) — 43 (0,9%) n rpbaHa Gonka
(D4) npu 1 nauuveHT. [Bagecer n ABamMa naumeHTU
(0,5%) He ca umanu cumniTOoMaruka, a cuMnToMaTu-
kata He e onpegeneHa (A1) unu He e koampaHa (A2)
cboTBeTHO npu 192 (4%) n 25 (0,5%) oT nauuneHTuTe.
Enektpokapgunorpadpcknte Haxogkm npegum UM-
nnaHTauusita ca npeacraBeHn Ha Tabn. 2. Kato
MbPBUYHA MPUYMHA 3a MMMNaHTauusTa ce moco4sa

— 2312 cases (48.5%). Etiology was coded as un-
known (B1) in 722 cases (15%). Ischaemic heart
disease (C1) was put forward as a cause in 594
(12.5%) of the cases, and in 70 (1.5%) patients the
cause was determined as C2 — post-myocardial in-
farction. Other causes were dilated cardiomyopathy
(G1B) — 418 (8.8%), valvular heart disease (G3) in
94 (2%), postsurgical complication (E1 + E2) in 112
(2.3%) cases, unspecified cardiomyopathy (G1) —
24 (0.5%) cases, hypertrophic cardiomyopathy
(G1A) — 18 (0.4%) cases, ionizing radiation (G8)
— 7 (0.1%), congenital conduction disturbances
(D1) in 7 (0.1%) cases, ablation (E3) — 7 (0.1%),
myocarditis (G2) and vasovagal syncope (F2) — 4
(0.1%) patients in each group, arrhythmogenic right
ventricular cardiomyopathy in 3 (0.1%) and long QT
syndrome in 2 cases. Etiology was unspecified (A1)
in 337 cases (7.1%).

The most common symptom, necessitating CIED
implantation was syncope (B1 as per EURID) — 1727
cases (36.2%) followed by dizzy spells (B2)— 1542
(32.3%), heart failure (D2) — 542 (11.4%) cases, bra-
dycardia (B3) — 539 (11.3%), tachycardia (C1) — 82
(1.7%) cases, cerebral dysfunction (D3) — 55 cases
(1.2%), aborted sudden death (D5) in 43 cases (0.9%)
and chest pain (D4) in 1 patient. Twenty-two patients
(0.5%) were asymptomatic, and symptoms were un-
specified (A1) or uncoded (A2) in 192 (4%) and 25
(0.5%) of the patients, respectively.

Preimplantation electrocardiographic findings
are presented in Table 2. The most common cause
for CIED implantation was complete AV block in
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Ta6bnuua 2. EKI Haxogku npegym umnnaHTaymaTa
Table 2. Preimplantation ECG

EKI npegu umnnantauusita/Preimplantation ECG Bpow / %
number
AVBlock | 66 1.4
AVBIlock Il 587 12.3
Wenckebach 42 0.9
Mobitz 449 9.4
HenocoyeHo/HekodupaHo / Unspecified/uncoded 96 2.0
AVB llI 1368 | 28.7
nQRS 482 10,1
MPOLEHTHOTO CbOTHOLLEHWE € U3YNCIIEHO CNPSIMO Lisina-
wQRS 750 15.7 Ta nonynauus
HenocovyeHo/HekodupaHo/Unspecified/uncoded 136 2.9
355 127 2306 Alt BBB — antepHupauy, 6eapeH 6rok, AF — npeacbpa-
) HO MbXaeHe, AV block | — AV 6nok | cteneH, AV block
Bpaanaputmus npu MM/Bradyarrhythmic AF 701|147 Il — AV 6ok I cTenieH, AV block 11l — AV 6riok Il creneH,
IVCD 458 9.6 IVCD — HapyLueHne BbB BbTpeKkaMmepHaTa npoBOAVMOCT,
RBBB 21 0.4 LAFB — nsB npegeH dacumkynapeH 6nok, LBBB — nss
L BBB 358 75 6enpeH 6nok, LPFB — nsiB 3ageH dacuukynapeH 6nok,
nQRS - teceH QRS, PVC — kamepHa ekcTtpacuctonus,
RBBB-LAFB 32 0.7 RBBB — neceH 6enpeH 6rnok, TdeP — torsade de pointes,
RBBB-LPFB 8 0.2 WQRS — wmpok QRS, KT — kamepHa Taxukapaus, MM —
LAFB 6 0.1 NpeaAcbPAHO MbXaeHe
LPFB 10 0.2 Percentage in each cell is calculated for the whole study
altBBB 7] 04 population
Henoco4yeHo/HekodupaHo // Unspecified/uncoded 5 0.1 Alt BBB — alternating bundle branch block, AV block |
KamepHu Taxmaputmum // Ventricular tachyarrhythmias 159 3.3 — AV block fi rst degree, AV block Il — AV block second
HenpodwmxumenHa KT // Non-sustained VT 51 1.1 degree, AV block Il — third degree AV block, IVCD —
Tpodnmumentia KT // Sustained VT 89 19 |ntrav.entr|cule.1r conduction disturbances, LAFB — left
anterior fascicular block, LBBB — left bundle branch
TdeP 3 0.1 block, LPFB — left posterior fascicular block, nQRS —
pvC 16 0,1 narrow QRS, PVC — premature ventricular contraction,
HenocouyeHo/HekogupaHo // Unspecified/uncoded 243 5.1 RBBB - right bundle branch block, TdeP — torsade de
Opyru // Others 61 1.3 pointes, VT — ventricular tachycardia, wQRS — wide QRS

Han-yecto nbneH AV 6nok — 1368 (28,7%) oT cnyuva-
uTe, nocregsaH oT CMHAPOMa Ha BOMHWS CMHYCOB Bb-
3en npu 1127 (23,6%) oT nauneHTTe 1 6pagnapuTmmnst
npu npeacbpaHo MbxaeHe — 701 (14,7%) ot cniyyam-
Te. lNo-penkn Haxoakm ca AV 6nok Il cteneH, HapyLue-
HUsITa BbB BbTpekamepHaTa npoBoaMMocT u AV 6rok
| cteneH. KamepHa Taxnaputmusa e permctpmpaHa npu
159 (3,3%) oT naumeHTuTe. [pyrn Haxo4ku ca nocode-
H¥ npn 61 (1,3%) NaumeHTn, a HaxoakaTa e Heonpeae-
neHa nnu Henoco4deHa npu 243 (5,1%) naumeHTw.

PeXXMmu Ha cTUMynauus Npy NPoBO4HU Hapy-
WweHus

AHanNM3bLT Ha TUNOBETE UMNMaHTUPaHW aHTUBpaan-
KapAHW CTUMYRaTopy CrMpsiMO OCHOBHWUTE TWMOBE MNpo-
BOZHW HapyLLUeHVs nokasea, Ye npu AV 6ok, HapyLueHvie
Ha BbTpekamepHaTta MpPOBOAMMOCT M CUMHOPOM Ha 0o-
MHUSI CUHYCOB Bb3€er, Ca MMMNIaHTUpaHy NPeaMMHO ABY-

1368 (28.7%) of the cases followed by sick sinus
syndrome in 1127 (23.6%) of the patients and brad-
yarrhythmia in the setting of AF 701 (14.7%) of the
cases. Less common findings were second-degree
AV block, intraventricular conduction abnormalities,
and first-degree AV block. Ventricular tachyarrhyth-
mia was documented in 159 (3.3%) of the patients.
Other ECG findings were recorded in 61 (1.3%) of
the patients and the ECG finding was unspecified or
uncoded in 241 patients (5.1%).

Pacing modes for conduction disturbances

Analysis of the type of devices used in different
types of conduction disturbances demonstrated that
dual chamber pacemakers were the most common
type of CIEDs implanted in cases of AV block, intra-
ventricular conduction abnormalities, and sick sinus
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KyXVHHM CTMMYNaTopy Kato AefbT Ha Te3n YCTponcTea
e 83,1% npu AV 6nok | n Il cteneH, 72,5% npu mbneH
AV 6ok, 82,6% npu HapylleHusl Ha BbTpekamepHaTa
nposogumocT (cpur. S5A). INpu NepmMaHeHTHO NpeacbLPa-
HO MbXOeHe ¢ OpagnapuTMmUS OenbT Ha OBYKYXMHHUTE
yCTpONCTBa ocTasa HUCHK (11,6%). BaxHo e ga ce otbe-
Nexw, Ye eAHOKYXUHHW KapauoCcTMMynaTopy ca MMnaH-
Tupanu npu 33,2% OT criy4amTe Ha CMHAPOM Ha 6onHMsA
cuMHycoB Bb3en. Purypa 5B npencrtaBa pexumute Ha
ctumynaumsa cnopeg EKI Haxogkata npegu umnnaxta-
umsTa, KogupaHa B peructbpa. Npasu BnevatneHune ro-
NEMUSIT AN Ha pPeXuMuTe, NO3BONsIBaLLM NpeacbpaHa
CTUMynauus, Kato Han-4ecTto e manonasaH DDD (DDI pe-
XUMBT € npeanoyeTeH nNpu mManbk 6pon nauneHtn). Pe-
XumuTe, No3eonsaBaly npeacbpaeH ceHavHr (DDD, DDI
n VDD), ca u3nonasaHun B 62,4% oT cnyyauTe, C KOETO
[EMOHCTpMpAT SCHO AANOBO NpeBb3xoacTBo crpsimo VVI
NPV BCUYKM TUMNOBE NMPOBOLHM HAaPYLLUEHWS.

Bb3pactta nma 3HauMMo BnusiHWE BbpXy M30opa Ha
pexumMmn Ha cTumynauua. Ha dour. 6 ca npegcraBeHu npo-
LEHTHUTE CbLOTHOLLEHUS] Ha W3MON3BaHUTE PEXUMMU Ha
CTUMynauus B pa3nmMyHUTe Bb3pacToBu rpynu. Hanvue e
sicHa 1 3Haunma (P < 0,001) TeHOeHUMS 3a HapacTBaHe Ha
nena Ha VVI pexuma ¢ HapacTBaHe Ha Bb3pacTTa, KaTo
BbB Bb3pacTosara rpyna 80-89 roguHu Tomn e n3bpaH npu
MoYTX NonoBmHaTa ot uMmnnantTaumnte — 48,3%. B cnen-
Balliata Bb3pacrtosa rpyna — 90-99 rogunu VVI pexumbT
e n3bpaH npu 52,6% ot cnyyanTe. BbB Bcydku octaHanm
Bb3pacToBM Ipynu, AOMWHUPALY, AAN ca MnpuTexasanu
peXuM1TE, NO3BONSBALLM NPeACbPAEH CEH3VHT.

syndrome. The share of these devices was 83.1% in
first- and second-degree AV block, 72.5% in complete
AV block, and 82.6% in patients with intraventricular
conduction disturbances (Figure 5A). In permanent
atrial fibrillation, the share of dual-chamber devices
remained low — 11.6%. Notably, single chamber de-
vices were implanted in 33.2% of the cases of sick
sinus syndrome. The distribution of pacing modes in
relation to the preimplantation ECG findings is shown
in Figure 5B. Pacing modes allowing for atrial-based
pacing (DDD or much less commonly, DDI) occupied
the more significant share. Pacing modes allowing
for atrial sensing (DDD, DDI, and VDD) were used
in 62.4% of the cases, thus demonstrating predomi-
nance as compared to VVI in all types of conduction
disturbances.

Age was demonstrated to have a significant im-
pact on pacing mode selection. Figure 6 shows the
proportions of different pacing modes across age
groups. There was a significant trend (P < 0.001)
for an increase in VVI mode with increasing age.
In the age group 80-89 this mode was chosen in
almost half of the implantations — 48.3%. In the
next age group, 90-99 years, the VVI mode was
selected in 52.6% of the cases. In all other age
groups pacing modes allowing for atrial sensing
predominated.
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@ur. 5. MaHen A. TunoBe MNNaHTYPaHV aHTUGPaAVKaPAHU ENeKTPOoKapAMOCTUMYaTopy B 3aBucuMocT ot EKI™ HaxoakaTa npeay mnnaHtauusTa.

Manen B. M3nonssaHu pexvmn Ha ctumynaums crniopeq, EKI HaxoakaTa npeau umnnaxtaumsita. AV block 1&Il — AV 6nok nbpsa v BTopa creneH, AV

block Ill — AV 6nok Tpeta cTeneH, BradyAF — 6paguaputmus npu npeacbpaHo mbxaeHe, Dual chamber — aBykyxuHHO ycTpoiicTso, IVCD — HapyLue-

Hue BbB BbTpekamepHaTa nposoaumMoct, Single chamber — eqHOKYXMHHO YCTPOMCTBO, SSS — cMHAPOM Ha BONMHWUSA CUHYCOB Bb3er

Fig. 5. Panel A. Types of implanted antibradycardia devices used for different conduction disturbances based on preimplantation ECG. Panel
B. Pacing modes selected based on preimplant ECG. AV block &Il — first and second degree AV block, AV block Il — third degree AV block,
BradyAF — bradyarrhythmia in AF, IVCD — intraventricular conduction disturbance, SSS — sick sinus syndrome
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OBCBXAOAHE

HacTosiwoTo npoyyBaHe AOKaABa CrieqHUTe OCHOB-
HW Haxogku: o6eMmTe Ha MMMNMaHTaUMN Ha eNneKTPOHHK
YCTPONCTBa B Bbnrapus octaBaT HACK/ B CPaBHEHWE ChC
CpeaHOTO eBPOMENCKO HMBO, HO Benexar pbCT B CpaBHe-
HVe C NpeaxodHW Nepuoau; otuuTa ce pbeT B obema Ha
UMMNaHTauus Ha crnoxhu yctpoinctea — ICD n CRT-D;
HabntogaBa ce 3HaYUTENHO YBENUYEHME HA UMMMaHTa-
LUMMTE Ha MNIAHTUPYEMU Nyyn-pekopaepy B CTpaHara;
B bbnrapus HaBnusa ranonornyHaTa CTumynaums.

ToBa e BTOpM goknag 3a bbnrapus, KOMTO aHanuam-
pa OaHHWUTE OTHOCHO OGeM, TUM U NMPUYMHK 3a UMMaH-
TaumsiTa Ha enekTPOHHM YCTPONCTBA B CTpaHaTta B pam-
KUTe Ha egHorogvLleH nepuog. lNMopaam n3nckeaHeTo 3a
3a0bIDKUTENHOTO MOMbIIBaHE HA MHOFO OT foneTtara B
percTbpa BbB Bpb3Kka C OTYMTaAHETO npe3 HauwvoHan-
HaTa 34paBHOOCUIypUTENHA Kaca Ha MpakTuka He ce
Habnogaeat nNuncealy AaHHW MO OTHOLLEHWE Ha aHa-
nv3vpaHuTe nokasatenu. 3a cpaBHeEHWe Opyrn aBTopw,
nyonukyBaLLy faHHW OT PerycTpu, 4oKnaasaT IMMceaLLm
OaHHW npu 8o 59% OT naumeHTUTe No OTHOLLEHNE HA HS-
KOW nokasatenu, kato cumntomatika unu EKI™ npeam nm-
nnaHTaumsaTa unv gopy 0o 72% ot naumeHTUTe No OTHO-
LeHMe Ha eTMOoSornsTa Ha NPOBOAHOTO HapyLUeHue [5].

Mo oTHOLWEHMEe Ha gemorpadckuTe XapakTepucTKm
Ha MauMeHTWUTe HaW-ronsiM ocTasa AenbT Ha MMMNAaHTU-
paHuTe NauMeHT! BbB Bb3pactosara rpyna ot 70 go 79
rogvHM KaTo NPegoMuHMpa MBXKUAT nor. BbapactoBoTo
pasnpegerneHve ce pasnuyaesa OT Beve nybrnvkyBaHUTe
[OaHHM OT PerucTpu oT Apyr1 CTpaHu, KbAETO Hal-ronsam
OS5 ca umanu MMnnaHTaumMmTe BbB Bb3pacToBaTta rpyna
80-89 rogmHu [5, 6]. BepoaTHO ToBa ce ObimkM Ha pas-
nM4HaTa Bb3pacToBa CTPYKTypa Ha HACENeHMETO.

O6em nMnnaHTauuum

O6eMbT MMNNaHTauumn B CTpaHata 6enexu pbeT B
CpaBHeHWe c npeaxogHu nepuvogn. bposaTt nmnnaHTu-

@ur. 6. M3nonssaHy pexvMm Ha CTUMYTaums B pasfiiuiH1Te Bb3-
pacToBu rpynu (Age groups). Hanuue e cratuctmyecku aHayuma
TeHOEHUMS 3a MoBULIaBaHe Ha Asna Ha eHOKYXUHHUTE CTUMY-

naTopu ¢ HapacTBaHe Ha Bb3pacTTa

Fig. 6. Pacing modes used across different age groups. There is
a statistically significant trend for increased proportion of single
chamber devices with increasing age

DiscussIiON

The current study’s main findings can be summa-
rized as follows: CIED implantation volumes in Bulgaria
remain low as compared to the average European level
but demonstrate growth as compared to previous peri-
ods; there was an increase in the implantation rates of
complex devices — ICD and CRT-D; there was a con-
siderable increase in the implantation rates of implant-
able loop-recorders; physiological pacing is gaining
popularity in the country.

This is the second study in the country that ana-
lyzes data regarding implantation volumes, type and
causes for CIED implantation for 1 year. Due to the
compulsory requirement for data entry in many fields
of the registry, there is no missing data regarding the
studied parameters. In contrast, other publications
from registry data report missing data for some stud-
ied parameters — as much as 59% of the patients re-
garding symptoms before implantation or ECG and
even up to 72% regarding the etiology of the conduc-
tion disturbance [5].

Regarding demographical characteristics of the
patients, it is worth noting that the most significant
number of CIED implantations occurred in the age
group 70-79 years, with male preponderance. Age
distribution differs from already published data from
other countries where the most significant proportion
of implantations were performed in the age group 80-
89 years [5,6]. This finding could be explained by dif-
ferent age structures.

Implantation volume

The volume of implantations in the country has
increased compared to previous periods. The num-
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paHun aHTnbpagukapaHu ctumynatopm (578,8 Ha eamH
MUWUMMOH HaceneHne) octasa noa AoKnazBaHaTta B Npo-
ekta ESC Atlas 2020 — meanaHa ot 652,2 nmnnaHTa-
L1m Ha MUNKOH [2]. To3n NpoeKkT npeanara u aHanma Ha
AaHHUTe Ha GasaTa Ha OpyTHMS HauMOHaneH npuxosn
(gross national income, GNI) 3a Bcsika cTpaHa no gax-
Hu oT CBeToBHaTa 6aHka [7]. HawaTta cTpaHa nonaga B
rpynarta cbc cpegeH GNI. B Tasu rpyna cpeaHuaT 6poii
UMnnaHTauum e 4ocTa No-HUCHK — 148 Ha MUMWOH, Koe-
TO MOCTaBs CTpaHaTa HU B NpefHa no3vums B rpynara.
Cpen npuunHMTE 3a TE3W pas3nuyuns ca MKOHOMUYe-
CKUAT CTaTyC, KOMTO e Cepuo3eH thakTop, obscHsBaLL
Nno-HUCKUTEe 0BemMn Ha MMNNaHTauus Ha aHTubpagu-
KapaHUTe CTUMYNaTopu; pasnuynsita B opraHn3auunsara
Ha 34paBHUTE CUCTEMM M OENbT Ha CpeAcTBaTa, oTae-
NgHW 3a 34paBeonas3BaHe OT GPYTHUSA BbTPELLEH Npo-
OYKT Ha cTpaHaTta. Ouwle egHa npuyunHa, onpegenswa
Te3un pasnuuna mMexay oTaenHuTe EBponenckm ctpaHu,
BKN. U Bbrrapusa, moxe Aa 6bae HeAOCTaTbYHOTO Ha-
COYBaHe Ha NaumMeHTU 3a UMNMAaHTauMs Unu Heagek-
BaTHaTa AMarHocTMKa Ha NPOBOAHUTE HapPYLUEHMS.
YecToTata Ha uMmnnanTtaums Ha ICD cblio 6enexu
PBCT, HO BbMPEKM TOBa OCTaBa TBbPAE HUCKa CrpsIMO
AaHHWTe 3a Apyrn cTpann [2]. O6eMbT MMNNaHTauum
3a 2022 r. ot 31,9 ICD Ha MuRAMOH HaceneHue e nop
AoknagBaHuTe cpegHu Hmea oT 105 mmnnaHTauum Ha
MUIMOH 3a cTpaHuTe yYneHkn Ha ESC. Opyrv HaumoHan-
HW PErucTpu OT E€BPOMENCKN CTpPaHM CbLLO OOKNaaBaT
Nno-BUCOKM OT cbobLyaBaHuTe oT Hac obemun. Hanpumep
crnopen paHHuTe oT WcnaHckmst permctbp 3a ICD 3a
2022 r. ca 6Gunn nmnnaHTupaHn 162 yctponcTea Ha Mu-
NOH HacerneHwne [8]. HabntogaBaHAT pbCT B obema Ha
nmnnaHTauum Ha ICD e 10,9 Ha MUNMOH B CpaBHEHME C
npeaxoneH uscnensaH nepuop, [4], KoeTo ce perncTpu-
pa BbMpeKn HembiHaTa penMmbypcaumns Ha Te3n yCTpon-
CTBa U HyXaaTa oT gonnaliaHe. B npeaxoaHus nepuos
Mmalle MnoBMLIaBaHe Ha pevMMmbypcHaTta LeHa Ha Tesu
YCTPONCTBA, KOETO Han-BEPOSATHO 0bsicHSBa HapacTea-
HeTo Ha obeMunTe Ha umnnaHTaums npes 2022 r. MHoro
Nno3nTUBEH € (hakTbT, Ye bbnrapua HagMuHaBa 3Hauu-
TENHO JOKNaABaHWUTE CPeqHN 06eMU Ha UMMITaHTaLUMs B
ctpanuTe cbe cpeaeH GNI ot 13,2 Ha MunnoH [2].
O6embT Ha umnnaHtaums Ha CRT-P cuctemu 3a
2022 r. e 79,6 HAa MUNKMOH, KOUTO € 3HAYUTENHO Haf,
ny6nvkyBaHuTe CpPefHU HuMBa OT 26,7 Ha MWMWOH Ha-
ceneHuve 3a cTpaHuTe uneHkn Ha ESC [1]. CblieBpe-
MeHHO obemuTe Ha umnnaHtauus Ha CRT-D cuctemun
OoCTaBart 3HaYUTENHO MO-HUCKWN OT CPEAHOTO HUBO, KaTo
3a 13creaBaHnsa nepuop ca bunu uMmnnaHTupanm 15,9
yCTponcTBa Ha MununoH HaceneHue. ESC Atlas naBa
cpefHa CTOMHOCT 3a BCMYKM yyacTBallM CTpaHu OT
43,2 Ha munuoH [1]. 3a npbB NbT cTpaHaTa Hu e ¢ obe-
MK Ha nmnnadTaums Ha CTR-D, KouTo ca no-BMCOKMU

ber of antibradycardia devices implanted (578.8
per million) remains lower than the reported medi-
an number by the ESC Atlas Project 2020 of 652.2
implantations per million [2]. This project analyzes
data based on each country‘s gross national income
(GNI) reported by the World Bank [7]. According to
this parameter, Bulgaria is classified in the group
with middle GNI. In this group, implantation rates
yeune lower - 148 per million, which puts our coun-
try in the leading position in the group. Among the
reasons for these differences are: economic status,
which is a serious factor explaining the lower im-
plantation volumes of antibradycardia devices; dif-
ferences in the organization of healthcare systems
as well as the different healthcare expenditures as
a proportion of GNI of each country. Another rea-
son for the observed differences among European
countries (including Bulgaria) could also be the lack
of sufficient referral of patients or inadequate diag-
nosis of conduction abnormalities.

The implantation rate of ICDs also demonstrates
an increase but remains too low compared to data
for the other countries [2]. The implantation rate of
31.9 per million, which we report for 2022, is lower
than the average number of 105 implantations per
million for ESC member countries. Other national
registries from European countries also report high-
er implantation rates than those reported in the cur-
rent study. According to data from the Spanish ICD
registry, the implantation rate was 162 per million
in 2022 [8]. The increase we observed was 10.9
per million compared to previous periods [4]. This
growth occurs despite the lack of full reimbursement
for these devices and the need for co-payment. In
the previous period, there was an increase in the
reimbursement levels, which might serve to explain
the higher implantation rates in 2022. A very posi-
tive signal is the finding that Bulgaria’s implantation
rates considerably exceed the average implantation
rates of 13.2 per million reported for the countries
with middle GNI [2].

The volume of CRT-P implantations in 2022 is
79.6 per million, which falls above the average 26.7
per million reported for ESC member countries [1].
At the same time, the volume of CRT-D implanta-
tions remains lower than the average; for 2022,
they were 15.9 per million. ESC Atlas reports an
average implantation volume of 43.2 per million for
all participating countries [1]. For the first time, our
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OT cpefHuTe 3a cTpaHute cbe cpeaeH GNI, npu kouTo
[oknagBaHuTe obemu ca 8.2 Ha MunmoH. MHoro no-
MYHO OBSICHEHME Ha Te3n pesynTaTtu OTHOBO MOXe [a
Cce Hamepwu B HenmbnHaTta pemmbypcauns Ha CPT-D un
nbrHoto penmbypcrpaHe Ha CPT-P cuctemute. Mpu
Tasu cutyaumna CPT-D ocTtaBa ¢ nMMntupaHu nHamka-
UMM camMo npv NauueHTUTe, U3MNOXEHN Ha Han-BUCOK
pUCK OT BHE3anHa cbpaeyHa cmbpT. HabnogasaHata
OT Hac TeHOEHUMS € Hanuue U B ApYruTe CTpaHn CbC
cpeneH GNI [2], koeTo Moxe aa ce obsicHu ¢ Hegobpo-
TO (bMHaHCMpaHe Ha OEeVHOCTTa M C NokanHu ocobe-
HOCTW Ha 3apaBHoocuryputenHata cucrema. OT gpy-
ra ctpaHa, B bbnrapus obemuTte Ha MMInaHTaumsa Ha
CRT-P cuctemn ca 3Ha4MTENHO MO-BUCOKM B CPaBHe-
HMe CbC cpedHuTe 3a cTpaHuTe uneHkn Ha ESC. Te ca
CbMNOCTaBMMK CbC CpeaHnTe obemn Ha umnnaHTaumns
Ha CRT-D, koaTo e no-4yecto numnnaHTupaHarta B EBpo-
na cuctema npu NnaumMeHTn CbC CbpAeYyHa HegocTaTby-
HOCT C HamarneHa pakuus Ha U3TnacksaHe U LUMPOK
KamepeH Komnnekc. Tasn Haxodka Hue obsicHsiIBame C
dakTa, 4Ye npu HenmbnHata penmbypcauusa Ha CRT-D
N Npu orpaHnyeHnTe o6emMn Ha CbpaeyHa TpaHcnnaH-
Tauus v MMMaHTaumsa Ha yCTpoOMCTBa 3a acuctnpaHe
Ha naaTa kamepa (LVAD) B ctpaHata CRT-P ocTaBa
€OWHCTBEHOTO LUMPOKOAOCTBMNHO CPEeACTBO 3a Heme-
OMKaMEHTO3HO feYeHne Ha NaumMeHTUTe CbC CbpaeyHa
HEeLOCTaTbYHOCT C HamarneHa pakLmsa Ha n3Tnackea-
He W LUMPOK KaMepeH KOMIIIEKC.

He ce ycTaHoOBsiBa 3Ha4vMMa AuHamuka B 0bemumTe Ha
UMMnaHTaums Ha meceyHa 6asa npes mscneaBaHus ne-
pvop, 3a pasnuka ot nepuoga 2020-2021, kbaeTo ce Ha-
fnogaBalue ceproseH crnag B 06eMmTe Ha MMMNaHTaum-
nTe BbB Bpb3ka ¢ naHaemusita ot COVID-19 [4]. Pasbupa
ce, Habnogaea ce o4yakBaHaTta TeHAEHLUMs 3a NO-MasbK
Opon npouedypu B Ha4anoTo Ha roguHarta, creg npas-
HUYHKS Nepvoa 1 No BpeMe Ha NeTHUTE MeceLm.

U,eHTpOBe n cneuyuanumcTum

[oknagBaHuAT cpeneH Gpoit LeHTpoBe 3a MMMIaH-
Tauusi Ha eNeKTPOHHU YCTPONCTBa (4,5 Ha MUIMOH Hace-
neHve) e no-Buncok ot nybnnkysaHusa B ESC Atlas cpeneH
o6LL 6Gpoli 3a CTpaHWTe ydacTHMLM B MpoekTa oT 2,8 Ha
MUINMOH [2]. BposAT LEeHTPOBE, MMMNAAHTUPALLX CHOXKHU
€NeKTPOHHW YCTPOWCTBA, € 2,7 Ha MUMMOH U CbLUO Haf-
BMLIABa cpegHusa Opon LeHTpoBe, nybnmkyBaH B ESC
Atlas — 1,9 Ha Mun1oH. Te3n pesynTaT roBOpsiT 3a [obpe
narpageHa UHpacTpykTypa 3a Tasm OEVNHOCT B CTpaHa-
Ta. Hanvue e n sicHa TeHgeHUuua 3a paswvpsBaHe Ha
[OenHoCTTa Ypes Cb3daBaHe Ha HOBU LIEHTPOBE, BKITHOYM-
TEMHO U 3a MMMIaHTaLUMs Ha CNOXHU YCTPONCTBA, KaKTo
N cepTndnLMpaHe Ha HOBW CMELManmncT, KouTo ga ms-
BbpLUBAT Tasun OEVHOCT caMmocTosiTenHo. Habntogasa ce
obadye 3HaumTenHa gucnepcus B 0bemmnte Ha BCEKU LiEH-

country’s CRT-D implantation rates are higher than
the average of 8.2 per million reported for the coun-
tries with middle GNI. A very logical explanation of
these results can be found again in the incomplete
reimbursement of CRT-D and the full coverage of
CRT-P. In this situation, CRT-D remains reserved
only for the patients at the highest risk for sudden
cardiac death. This trend is also present in other
countries with middle GNI [2], which can be ex-
plained by poorly financed activity and with local
specificities in the healthcare systems. On the oth-
er hand, CRT-P implantation rates are much higher
than the average reported for ESC member coun-
tries. They are comparable with average CRT-D
implantation rates as CRT-D is the more frequently
implanted system for patients with heart failure with
reduced ejection fraction and wide ventricular com-
plex. This finding can be explained by the fact that
due to incomplete reimbursement of CRT-D and the
limited number of heart transplants and left ventric-
ular assist device implantation (LVAD), CRT-P re-
mains the only widely available treatment modality
for non-pharmacological treatment of patients with
heart failure with reduced ejection fraction and wide
ventricular complex.

We did not find significant changes in the implanta-
tion rates on a monthly basis for the studied period in
contrast to the period 2020-2021 when there was a se-
rious reduction related to the COVID-19 pandemic [4].
As expected, there was a trend for fewer implantations
at the beginning of the year after the holiday season
and during the summer months.

Centres and experts

The reported number of implanting centers of
4.5 per million is higher than the published aver-
age number from the countries participating in the
ESC Atlas (4.5 per million) [2]. The number of cen-
ters performing complex implantations was 2.7 per
million, exceeding the published average number
in the ESC Atlas project of 1.9 per million. These
results reflect a well-established infrastructure for
performing this activity in the country. There is a
clear trend for expansion by establishing new cen-
ters, including such performing complex implanta-
tions and introducing newly certified experts who
can work independently. However, there is a marked
dispersion in center and operator volumes, leading
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Tbp 1 Ha BCeKM onepartop. Toea NoTeHUManHoO BOAN KbM
pasnnMYHO HMBO Ha EKCNepTM3a BbB BCEKM LIEHTHLP, a 1
3a otgenHute onepatopu. Crnopen nyonukyBaHuTe npe-
MOPBKN 32 KOMMETEHTHOCT BCEKM NleKap, UMMNaHTMpaLL
€MNeKTPOHHM YCTPOWCTBA, TPsibBa Aa M3BbpLUBa MUHMMYM
35 HOBM UMNNaHTaUUM roauLliHO, KaTo 3a NnoadbpKaHe
Ha KOMMETEHTHOCTTAa Ha LEHTbpa ca Heobxoaumun noHe
80 nmnnaHTauum rogmiHo [9, 10].

EKI" Haxogku u u36op Ha peXxum Ha cTuMynaums

Han-yectata wHAOuKauMa 3a uWMMNaHTaumMsa Ha
€NeKTPOHHO YCTPOMCTBO ocTaBa AV GMOKbLT, KOWTO €
CTaHan npuynHa 3a No4YTK MOroBMHATa UMMNaHTauum
npes nscneaBaHus nepuog, nocrieaBaH oT CMHApPOMa
Ha 6onHUSA cuHYcoB Bb3en. Tasn Haxogka € B MbIfHO
CbOTBETCTBME C BeYe NyOnukyBaHUTe gaHHU [5].

OcTaBa BUCOK CPeaHUAT OAN Ha UMMNMNaHTUpaHnTe en-
HOKYXWHHW YCTPOWCTBa MpW BCUYKM MHAMKaummn — 32,6%.
Tasu Haxogka € B KOHTPACT C BeYe NyonvkyBaHu aHHW OT
HaLUWOHarHM PErUCTPX, KOUTO AEMOHCTPUPAT 3HAYUTENHO
MO-HUCKA YeCcToTa Ha MMMNMaHTaUMs Ha Te3n yCTPONCTBa
— 06wwo npu 25,5% OT MbpBUYHUTE MMMIAHTaLMK Cropes
AaHHUTE OT UTanuaHckua pernctsbp [3]. MNpu aHanus Ha ns-
MON3BaHUTE PEXUMM Ha CTUMYMaUMS AeNbT Ha PEXUMUTE
©e3 npeacvpgHa ctumynauust (VVI n VDD) octaBa BUCOK
—41,5%, 1 He Benexu 3Ha4YMm cnag B CpaBHEHWE C Mnpe-
AxofeH nepvog, [4] kato ocTaBa No-ronsiM oT JOKNaABaHus
B Apyru npoyyBanus [5]. Hanvue e peaykuna Ha crnydam-
Te Ha CMHOPOM Ha BOrHMSA CUHYCOB Bb3er, MpU KOUTO e
nsnonseaH VVI pexxum Ha ctumynauus — 33,2% cnpsiMo
39,1% B npeaxoaeH nepvof. Bbnpeku ToBa AenbT Ha Te3n
YCTPOWVICTBa OCTaBa BMCOK B CPaBHEHMWE C AOKIagBaHUTE
24.7% OT opyr HaumoHarneH perucToep [5]. Teaun pesyntatu
Ca B U3BECTHO NMPOTMBOPEYME C AeMCTBaLLUTE NPENOPBHKU,
KOUTO [aBaT NpPeauMCTBO Ha ABYKYXUHHWTE YCTPOWCTBA,
no3BonsBaLLyM 3anassaHe Ha AV CUHXPOHMSITa NPy CUMI-
TOMHW NALUMEHTN CbC CUHOPOM Ha OOMHKS CUHYCOB Bb3€r
[11]. Mo oTHOweHMe Ha Tuna ycTtponcTeo npu AV Grok
NPenopbKUTE CbLUO AaBaT NPEAUMCTBO Ha ABYKYXUHHUTE
YCTPOWCTBA OCBEH NMPU HAKOW MauUUeHTU, Mpy KOUTO He ce
OYaKBa BUCOK MPOLIEHT KaMepHa CTUMYynauus Unn bk ca
Hanuue KOMOPOWOHOCTW, MOTEHUMANHO OrpaHvMyaBaLLim
nonsata OT ABYKYXWHHaTa CTUMynauus. YCTaHoBsiBa ce
3HA4YVMO BrMsHME Ha bakTopa Bb3pacT Bbpxy u3bopa
Ha pexvMMm Ha CTUMyrauusi, KaTo BbB Bb3pacTOBUTE py-
nn 80-89 n 90-99 rognHM ce oTunTa HapacTBaHe Ha dena
Ha VVI pexuma. NogobHa Haxoaka e onmncaHa v oT Apyri
aBTopu [5]. Han-BeposAaTHWUTE NpuynHW 3a HabnogasaHaTa
OT Hac TEHOEHLSI Ca YBENNYaBAHETO HA KOMOPOUAHOCTY-
Te, BrOLAaBAHETO Ha OOLLOTO CbCTOSIHME Ha NaLUeHTUTE,
KaKTO M MOTEHLMArHO NO-BUCOKUS PUCK OT YCIOXHEHUS B
Te3un Bb3pacToBu rpynu [12]. Tpsidea ga ce otbenexu, ye B
CpaBHeHVe C NpeaxoaeH nepuon ce otyMTa HamarnsiBaHe

to a different expertise level. According to published
competence recommendations, each physician in-
volved in CIED implantation should perform at least
35 primary implantations per year, and maintaining
the competence of the center necessitates at least
80 primary implantations yearly [9-10].

Preimplantation ECG and pacing mode
selection

The most common indication for CIED implantation
was AV block, which was responsible for almost half
of the implantations. In the studied period, followed by
sick sinus syndrome. This finding is in complete con-
cert with previously published data [5].

The proportion of implanted single-chamber de-
vices remained high (32.6%) for all indications. This
is in contrast to previously published results from na-
tional registries, which demonstrated a considerably
lower proportion of these devices - overall 25.5%
of the primary implantations according to the Italian
pacemaker registry [3]. The analysis of pacing modes
used in 2022 demonstrated that pacing modes not
allowing atrial pacing (VVI and VDD) remained high
(41.5%) and did not show a significant reduction as
compared with previous periods [4] while remaining
more elevated than the one reported by other publi-
cations [5]. There was a reduction in the sick sinus
syndrome cases where VVI was used - 33.2% versus
39.1% in a previous period. were used in 41.8% of all
antibradycardia devices, which is higher than the al-
ready reported rates [4]. Nevertheless, the proportion
of these devices remained high as compared to the
27.4% reported by another national registry [5]. These
findings contradict the most recent recommendations
which favor dual-chamber devices in symptomatic pa-
tients with sick sinus syndrome as they allow for atri-
al-based pacing [11]. In AV block, dual chamber de-
vices are also preferred except for selected patients
in which a high proportion of ventricular pacing is not
expected, or there are comorbidities that limit the po-
tential benefit of dual chamber pacing.

Age was found to be a factor significantly affecting
pacing mode selection. The proportion of VVI mode
was shown to increase in the age groups 80-89 and
90-99. A similar finding has been described by others
as well [5]. The most likely explanation for this trend
is increasing rates of comorbidities and frailty as well
as reportedly higher complication risk in these age
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Ha Jena Ha eHOKYXMHHWTE YCTPOWMCTBA B TE3N Bb3pacTo-
BM IPynu, BEPOATHO B pe3ynTar OT No-4obpo npuabpxaHe
KbM npenopbkute [4].

OrpaHu4yeHus

OCHOBHO OrpaHM4yeHne Ha Mpoy4BaHETO e, Ye faa-
HHUTE MPOU3XOXAAT OT perncTbp 6e3 Bb3MOXHOCT
3a KOHTPON Ha MPaBUITHOTO M MbIIHO BbBEXOAHe Ha
UHdopmauuaTa. Nopagn Hyxgata OT MonbfBaHe Ha
perucTbpa 3a oTuMTaHe Ha AenHocTTa npen Hauuo-
HanHaTa 34paBHOOCUIYPUTENIHA Kaca W Hanu4MeTo Ha
3a0bMMKUTENHM 3a NONbIBaHe NnoneTa B perncrbpa ce
eNMMUHMPa Bb3MOXHOCTTA 3a HEMbITHO BbBEXAAHE Ha
NnoBeYeTo AaHHM. 3a NocTuraHe Ha MakcumarHa gOCTo-
BEPHOCT Ha pe3ynTatute, OaHHUTE OT He3aObIDKUTEn-
HUTE 3a MOMbJfIBaHE MOMeTa He ca aHanu3npaHu B Ha-
cTosLLoTO Npoy4yBaHe. OcTaBa Bb3MOXHOCTTa 3a HETOY-
HO MoMbfiBaHe Ha AaHHWUTE OT OTAENHUTE onepaTopw,
KOETO € OorpaHnyeHmne nNpucbLLO 3a Beuyku permctpu. C
TOBa HanpMMep MOXe oT4yacTu aa ce 0b6sCHM HeMarku-
AT AN Ha JOKNaZBaHa HEM3BECTHA ETUOMOrUS.

M3non3saHeTo Ha kogoseTe oT EURID kaptarta 3a
eTnosnorus, cumntom n EKIN cbLyo e cBbp3aHo ¢ orpa-
HuyeHus. Te ca onucaHun B AeTann B npeaxogHa ny6-
nMKaums 1 ocTaeat B Cuia U Mo OTHOLLEHWE Ha HacTo-
ALWOTO npoyysaHe [4].

BakHO orpaHu4yeHne Ha perucTbpa, KOeTo Ce O4aK-
Ba Aa 6bae nNpeogornsaHo npuv nocnenpallo 0GHOBABaHE,
€ HEBb3MOXHOCTTa 3a afeKBaTHO KoaMpaHe Ha UMMnaH-
TaumMmuTe Ha cuUcTeMMn 3a U3MONIOrMYHA CTUMYNaums U
Ha npoueaypuTe, CBbp3aHN C EKCTPaKUMSA Ha enekTpoaum.
Taka Hanpumep B perncTbpa ca NocodeHn camo 4 eKCTpak-
LK1, a BCbLLHOCT B cTpaHaTa 3a 2022 ca ocbluecTBeHN 39
€KCTpaKLMK1, OCHOBHO B [Ba LieHTbpa (Mo AaHHW Ha B.B. n
K.[). BposaT umnnaHTauum Ha cucteMm 3a onsmnosormyHa
CTUMyMaums B HACTOSALLOTO NpoyyBaHe belue n3BeneH Ha
Dasata Ha Moaena CTMmynaTop u/unu enekTpod. Benpeku
Ye 3a HaCTOALLMA NEePUOL TO3U Noaxoa AaBa OTHOCUTENHO
TOYHa OLeHKa Ha obema OeNHOCT, TOBa € CBbP3aHo C Mo-
TeHLMarn 3a HETOYHOCTM, 0COBEeHO Npu ObAELLO BbBEXAA-
He Ha noBeYe CUCTEMM OT APy NPON3BOAUTENN.

Mpu uHTepnpeTaumsTa Ha pe3yntatuTe B CpaBHe-
Hue ¢ nybnukyBaHuTe aaHHM 3a nepuoga 2020-2021 r.
TpsibBa Aa ce uma nNpeaBuAd, Ye OaHHUTE 3a Hero o0-
xBawat 10 meceua [4].

Bbnpekn Te3n orpaHuveHus NpoyyYBaHeTO [aBa
JeTtanneH norneg BbpxXy OeWHOCTTa enekTpokapauno-
CTMMYynaLms 3a ronsim BpeMeBu MHTepBar.

3AKNIOYEHUE

HauuvoHanHuat pernctop BG-Pace BknioyBa cuc-
TEMHO BbBedeHM AaHHW 3a pegvua aemorpadcku,

groups [12]. It is worth noting that the proportion of
single-chamber devices in these age groups is lower
as compared to previous periods, possibly as a re-
sult of better guideline implementation [4].

Limitations

The main limitation of the current study is the fact
that it represents registry data with all the inherent
disadvantages like lack of control of data entry. Be-
cause of the compulsory data entry for the successful
reporting to the National Health Insurance Fund and
the presence of required fields, the possibility of incom-
plete data entry has been almost completely eliminat-
ed. To avoid inaccuracies, data from the optional fields
were not analyzed in the current study. However, there
still remains the possibility of inaccurate data entry in
the required fields, which is a limitation inherent to all
registries. For instance, that could be the explanation
for the considerable proportion of patients in whom eti-
ology was coded as unknown.

Using EURID codes for etiology, symptoms, and
ECG is also associated with limitations. They have
been described in detail in our previous report and re-
main necessary for this study as well [4].

A significant limitation, which is expected to be elim-
inated with further updates of the registry platforms, is
the inability to adequate entry of data on conduction
system pacing systems as well as on lead extraction
procedures. For example, according to registry data,
there were only 4 lead extractions, while the actual
number of lead extractions in 2022 was 39, mainly in
two centers (as reported by V.V. and K.D). The number
of implantations of physiological pacing systems was
derived based on the model of the device and lead.
Despite the fact that this approach is able to provide
relatively accurate data, it is fraught with potential inac-
curacies, especially in the presence of various systems
from different manufacturers.

When comparing results with the previous peri-
od 2020-2021, it is essential to bear in mind that data
about this period encompasses a period of only ten
months [4].

Despite these limitations, the current study pro-
vides a detailed overview of cardiac pacing in the coun-
try for an extended period.

CONCLUSION

The national registry BG-Pace includes system-
atically entered data on many demographical, clin-
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. Tpatixos, Ce. Noses, 5. Gopucos u dp.

KITMHUYHM U NPOLIeQYPHM NMOKasaTenu Ha enekTpokap-
anoctumynaumsata B bwnrapua 3a nepuon ot egHa
roognHa. HacrtosawmaTtr aHanu3 Ha genHocTTa OEeMOH-
CTpupa pbCT MO OTHOLUEHME Ha UMMNMAHTUPaHUTE yc-
TPOWNCTBA, KaTo BbMNPEK/ ToBa BpoAT MMnnaHTauum oc-
TaBa OTHOCUTENHO HUCHK B CPaBHEHWE CbC CPEOHOTO
€BpPOMNencKo HMBO, HE3ABMCUMO OT AOCTaTb4HUs Gpon
LEeHTpOBE M creuuanuctM B cTpaHaTa. HesaBucumo
OT TOBa MO 3HaduTeneH Opol nokasaTenu cTpaHaTa
OEMOHCTpUpa no-gobpo NpeacTtaBsHe B CpaBHEHME C
ocTaHanuTe cTpaHu cbe cpegeH GNI. Habniogaea ce
pasBuMTME Ha OEWHOCTTa C BbBEXOAHETO Ha CUCTEMM
3a U3NOMOrMYHa CTUMYNaumsa MU MHOFO Tronsm pbCT
B MMMMaHTauuuTe Ha nyyn-pekopgepun. CUCTEMHOTO
npocriegsBaHe U aHanuMsvMpaHe Ha JaHHUTe OT peruc-
Tbpa 01 Aano Hacoka 3a onTMMU3MpaHe Ha AeHoCTTa.

He e deknapupaH KoH¢hrukm Ha uHmepecu
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