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SAppendix 1

Pestome. Hacrosiata pa3paboTka npecTaBs aHanM3 Ha JeNHOCTTa N0 enekTpokapanocTumynaums B bunrapus npes 2019, 2020
n 2021 rogvHa Ha 6asata Ha [aHHM OT HaLMOHamNEeH PerucTbp Ha UMNNaHTUpaHuTe nauveHtn. Matepuanu u meTo-
an. [laHHuTe, BbBeaeHN B pernctbpa BG-Pace 3a nepuoga m .08-2019 — m. 06.2021 ca uacnesaHn peTpoCneKkTUBHO.
AHanuavpaHn ca gemorpadicki JaHHW Ha nauueHTUTe, TUNa Npoueadypa, Tuna YCTPOMCTBO, pexuMa Ha CTUMynauus,
etvonorusaTa, cumntomute 1 EKI obpasa npegu umnnaHTaumsTa. HanpaseH e v aHann3 Ha 6post MnnaHTauum npu
pasnnyHUTe TMMOBE YCTPOICTBA M 0BeMa JeMHOCT Ha LieHTpoBe W onepatopu. Pesyntatu. 3a n3cneasaHus nepuoa
ca umnnanTupann 6949 yctpoictea ot 47 onepatopu B 28 LeHTbpa. BbapacTTa Ha nauueHTuTe npu uMnnaHtaumsaTa
e buna 75 (IQR 68-81, 21-103) rognHn 3a mbxete n 77 (IQR 71-82, 17-98) rogunn 3a xenute, P < 0,05. Hait-ronsm
Bpoii uMnnaHTaLum ca OCbLLECTBEHM BbB Bb3pacToBaTa rpyna 70-79 roguHu. OcHoBEH Asn 3aemat aHTubpaaukapaHuTe
CTuMynaropw, oT kouTo 3a nepnoga m.08.2019-m.08.2020 r. ca umnnaHTupaHn obwo 486,7/MununoH, a 3a nepuoga M.
08.2020-m. 06.2021 r. To31 Bpon e 353,9/MnnnoH. BposT Ha MNaHTUpaHuTe KapavosepTep-aedmbpunartopy HapacTsa
3a nepvopa 08.2020-06.2021 r. cnpsmo npeaxogHus nepuog — ot 14,1 Ha 20,1/MuninoH, a 6posiT MMnnaHTMpaHn ycTpoi-
CTBa OT BCUYKM TUMOBE CMaja Nno Bpeme Ha ABeTe enuaemudHu BuiHu oT KOBWO-19. Cpegnusat 6poit uMnnaHTaumm
3a LeHTBbp 3a Lenus nepuog e 232,3 + 204 (2-705), a 3a onepatop — 148+139,1 (2-660) yctpoitctBa. Mpeobnagasat
MMMNaHTaLWMTE Ha OBYKYXWUHHW YCTPONCTBA, YNiTO Asin € 65,8% npu AV 6nok | v Il cteneH, 63,5% npu mbnex AV 6ok,
59,8% npm HapyLLeHns Ha BbTpekamepHaTa npoBogumocT 1 60,9% npu cuHapoma Ha BOnHUS CUHYCOB Bb3en. Pexu-
MWTE, NO3BONABALLM NPEACHPAEH CEH3UHT AEMOHCTPUPAT NPEBbL3XOACTBO — Haf 55% Npu BCUYKM NPOBOAHW HapyLue-
Hus. Hanuue e 3Haummo (P < 0,001) HapacTBaHe Ha asna Ha VVI pexuma ¢ HapacTBaHe Ha Bb3pacTTa. 3akIio4eHue.
HaumonanHust pernctbp BG-Pace BkntouBa CUCTEMHO BbBEAEHU KIMHWYHKM, AeMorpaddckv v NpoLedypHU AaHHW Ha
MMNNaHTUpaHuTe nauueHTV. [JeMoHCTpupa ce HUCHK Gpoi UMNNaHTaLMK B CpaBHEHNE CbC CPEAHOTO eBPOMENCKO HUBO
kaTo ce 3abensi3ea 3HauMM Cnag no Bpeme Ha ABeTe BbSHW Ha naHaemusta ot KOBWI-19.

Kniouosun aymu: €NeKTPOKapAMOCTUMYNATOP, UMNNaHTUPyeM KapanoBepTep-gedubpunarop, CMCTeMa 3a PECUHXPOHU3MpaLLA Tepanus,
0bem MMnnaHTaumu, pexum Ha CTUMynaLus, perncTbp
Anpec [-p Bacun Tpaiikos, am, KnuHuka no Kapavonorvs, Apkubagem Cutu Knunuk YMBAIT Tokyaa EAL, Byn. H. Banuapos

3a kopecnongenums:  91B, 1704 Codpus, en: 024034606, e-mail: viraykov@yahoo.com
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The current study analyses the activity in cardiac pacing in Bulgaria in 2019, 2020 and 2021 based on data derived from
a national registry of patients with cardiac electronic implantable devices (CIEDs). Materials and methods. Data from the
national registry BG-Pace in the period 08.2019-06.2021 was retrospectively studied. Demographic data, procedure and
device type, pacing mode, etiology, symptoms, preimplantation ECG, number of implantations and centre and operator
volumes were analysed. Results. Six thousand nine hundred forty-nine devices were implanted by 47 operators in 28
centres for the study period. Median age was 75 (IQR 68-81, 21-103) years in males and 77 (IQR 71-82, 17-98) years
in females, P<0.05. The largest number of devices were implanted in the age group 70-79 years. The most commonly
implanted CIEDs were antibradycardia devices with a total of 486.7/million implantations for the period 08.2019-08.2020
and 353.9/million for the period 08.2020-06.2021. Implanted cardioverter-defibrillators demonstrated a growth from 14.1/
million to 20.1/million in the period 08.2020 — 06.2021. The number of all implantations dropped significantly during the
two epidemic waves of COVID-19. The mean number of implantations per centre and per operator for the whole period
was 232.3+£204 (2-705) and 148+139.1 (2-660), respectively. Dual chamber device implantations were more prevalent,
representing 65.8% of implantations in AV block | and Il degree, 63.5% in complete AV block, 59.8% in intraventricular
conduction disturbances and 60.9% in sick sinus syndrome. Pacing modes with atrial sensing represented more than 55%
of the implantations for all indications. Increasing age was associated with significantly more common use of VVI pacing
mode (P < 0.001). Conclusion. The national registry BG-Pace includes systematic clinical, demographical and procedural
data for CIED implantations in Bulgaria. Results demonstrate lower number of implantations compared to the average
European volume. There was a significant drop in the implantation rate during the two waves of COVID-19.

pacemaker, implantable cardioverter-defibrillator cardiac resynchronization therapy, implantation volume, pacing mode,
registry

Vassil Traykov, MD, PhD, Clinic of Cardiology, Acibadem City Clinic Tokuda Hospital, N. Vaptzarov blvd. 51B, 1704 Sofia,
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BbBEAQEHME

WmMnnaHTnpyemnte aHTMOpagvKapgHW — enekTpo-
KapguocTumynaTopu ce npunarat B CcTpaHaTta noBeve
ot 5 gecetunetus. EBontounsita Ha TexHonorMuTe npes
roguHuTe Cb3gafe Bb3MOXHOCT 3a yBeNnMyaBaHe Ha
CNOXHOCTTa Ha codbTyepa u xapgyepa Ha Te3un yCTpon-
cTBa. V3kntounTenHo ronsm Hanpeabk belwe HanpaBeH
1 B 0bnactta Ha UMNNaHTMpyemMuTe KkapanosepTep-ae-
dumbpunartopun (ICD) n cuctemnte 3a PECUHXPOHWU3M-
palla Tepanuda. fonama 4act OoT Te3n YCTpOMCTBa ca
HanNM4yHW B HalaTa CTpaHa, a HAKOM OT TSX Ce MMIMMaH-
TMpaT HanmbfHO pyTMHHO. EBponenckata Acoumauna
no Aputmun (EHRA) n EBponenckoto KapamonornyHo
OpyxectBo (ESC) pegoBHO nybnvkyBaT AaHHU OTHOCHO
Oposi M TMNa UMNNaHTMPaHW eNeKTPOHHU YCTPONCTBA B
OTAENHUTE CTpaHU uneHkn [1, 2]. Hakon HaumoHanHu
APYyXecTBa CblLUo ca nybnukyesanu o63op Ha OerHOCT-
Ta cu, 6asmpaH Ha AaHHW OT NOKarHU Uiy HauMOoHarHm
perucTpu 1 6asu aaHnu [3, 4]. Bbnpekn obnrorogulLHms
ONUT C UMMMAHTUPyEeMUTE ENeKTPOHHW YCTPOWCTBA B
Haluata CcTpaHa 4O MOMEHTa He ca NyonukyBaHu cuc-
TemaTusmpaHu aHHW, KOUTO Aa AajaT LMPOK norneq
BbpXYy eneKkTpokapaMocTumynauusata B bunrapus.

Llen Ha HacTosAWOTO nNpoyyBaHe € Aa npencrasu
WHopMaLnsa OTHOCHO obemMa Ha OEeWHOCTTa B ernek-
TpokapguocTuMmynaumsTa B benrapus 3a nepuoga ot
2019 po 2021 roguHa.

Bulgaria, tel: +35924034606, e-mail: vtraykov@yahoo.com

INTRODUCTION

Cardiac implantable electronic devices (CIED)
have been utilised in the country for more than 5
decades. The evolution of technology over the
years allowed for increased hardware and software
complexity in those devices. There was a huge step
forward in the field of implantable cardioverter-de-
fibrillators (ICDs) and cardiac resynchronisation
systems. Most of these devices are available in
our country and some of them are implanted on a
routine basis. The European Heart Rhythm Associ-
ation (EHRA) and the European Society of Cardiol-
ogy (ESC) publish data regarding the number and
the type of implanted CIEDs in the member states
on a regular basis [1, 2]. Some national societies
have also published data on the volume and type of
implanted CIEDs [3, 4]. Despite significant experi-
ence with CIEDs in our country no systematic data
providing an overview of pacing in the country has
been published so far.

The current study aims to provide detailed data
on cardiac pacing in Bulgaria in the period 2019-
2021.
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MATEPUANK U METOAMU

[aHHMTe 3a HacCTOALLOTO MpoyYBaHe ca NOnyyYeHu
OT AeNCTBaLLMs B CTpaHaTa HaunoHaneH permcTbp Ha
UMMNNaHTUpaHMTe naumMeHTu. Tol ce cb3fgage U Bb-
Bede B npakTukata ot CbcrnoBHoTO CapyxeHue no
Kapgunoctumynaumsi n Enektpodumsmonorus (CCKEBE)
B bbnrapus npes 2012 roguHa. To3um pernctbp ce
nogabpxa maudano ot CapyXeHMeTo u npeacTaensisa
HeroBa cobcTBeHocT. Mo npepnoxeHne Ha CCKEB,
HauvoHannata 3gpaBHoocuryputenHa Kaca nocrtaeu
NonbIIBAHETO HA PerMcTbpa KaTto 3a4biMKUTENHO YCro-
BME 3a OTYMTaHE Ha JeNHOCTTa CKOPO cref HeroBoTo
cb3gaBaHe. PerMcTbpbT € AOCThIEH CaMo OT Nekapu,
npuTexaBally CbOTBETEH cepTudMKaT 3a npaBoCMo-
COBHOCT No enekTpokapanoctTumynaums. Beuyko Tosa
rapaHTMpa CMUCTEMHOTO OOXBallaHe Ha AeWHOCTTa U1
[aBa Bb3MOXHOCT 3a TOYEH aHanu3 Ha peavua xapak-
TEPUCTUKK, BKI. N 06ema nvnnaHTaumm.
MHdopmaumsTa, KoATO ce BbBeXOa B perncrbpa
BKITHOYBA KIMMHWYHM U femorpadpckm AaHHW, TUn npoLe-
4ypa, TN YCTPOWCTBO, AaHHK 3a cucTemarta (Npoun3Bo-
OuTen, cepueH HOMepP), MHTpaonepaTnBHM NapameTpu,
pexum Ha cTuMmynaumust u ap. CMCTEMHO ce BbBexaa
MHGOPMaUMsi OTHOCHO €eTuororusiTa, cumMnTomMaTukara
n EKI" o6pasa Ha NnpoBOAHOTO HapyLLUeHWe, KaTo 3a Len-
Ta ce n3nonsear KoAoBeTe, 3anerHanu B EBponenckara
naeHTUUKALMOHHA KapTa Ha NaumMeHTa C UMMaHTuye-
MO enekTpoHHO ycTponcTteo — EURID (dwr. 1).
CobLiecTByBaWMAT pernctbp ce obHoBu npes 2019
roguHa. OCHOBHMTE NPOMEHM ca Han-BeYe B MHTepden-
ca, KaTo crneq NPeoCMUCHISIHE Ha HyXaaTa OT BbBeXaa-
He Ha HSIKOW JaHHW, OnpeaerneHn nonerta ce npemMaxHa-
xa u ce gobasuxa gpyru. Hanpaeuxa ce nogobpeHus u
B HSKOW MapaMeTpu Ha CUrypHOCTTa Ha NUYHUTE LaH-
H/ BbB Bpb3ka C HOBUTE pasnopenbu, kato ce BbBeae
Mo-BMCOKO HMBO Ha 3alumTa. [lpomMeHun ce 1 HaumMHa Ha
[OCTBIM Ha OTAENHWUTE feKkapu, Kato OT UHCTUTYLIMOHA-
NeH, JOCTbNbT ce TpaHcdopmupa B MHOMBUOYANEH.
Mpn nonyyaBaHeTo Ha NOTPeBUTENCKO MMe U A0CTbN
3a0b/MKUTENHO NMOTPEBUTENAT NOCOYBa MHCTUTYLMSATA,
B KOATO paboTtu. 10 TO3M HauymH cTaHa Bb3MOXHO MO-
nyyaBaHeTO Ha geTannHa nHdopMaums 3a genHocTTa
Ha BCEKM feKap KakTo MOOTAENHO, Taka 1 3a OTAenHuTe
ueHTpoBe. [Nogobpuxa ce 1 Bb3MOXHOCTUTE 3a 0606-
LaBaHe M eKcrnopTMpaHe Ha JaHHWUTE 3a M3Mon3BaHe
BbB BbHLLUEH COPTYep C orneq cratuctnyecka oopabor-
ka. CaMusIT perncTbp CbLUO AaBa Bb3MOXHOCT 3a CTa-
TUCTUYecka obpaboTka 1 NpeacTaBsHe Ha AaHHWUTE MO
OTHOLLEHME Ha HSKOM OCHOBHU U NpeaBapuTernHo 3aga-
[EHWN XapaKTepUCTUKN B rpacouyeH unmn tabnuyeH sua.
3a uenuTe Ha HacToswaTa paboTa AaHHMTE OT pe-
rMCTbpa Ce eKcrnopTupaxa aBTOMaTUYHO, KaTo Ce BKITHO-
yMxa BCUMKU MMMNMaHTaUMN Ha ENEKTPOHHWN YCTPONCTBa
3a nepuoga M. 08.2019-m. 06.2021 rogmHa. Mo TO3M

MATERIALS AND METHODS

Data for the current study has been derived
from the national registry of CIED patients which
is active in the country. It was created and intro-
duced in practice by the Association of Cardiac
Pacing and Electrophysiology in Bulgaria (ACEB).
The registry is owned and maintained entirely
by ACEB. Shortly after its creation the Nation-
al Health Insurance Fund made entering data for
each patient in the registry mandatory for receiv-
ing reimbursement. The data in the registry can be
accessed and introduced only by physicians certi-
fied to perform cardiac pacing. All these conditions
guarantee systematic reporting and allow for a
precise analysis of many characteristics including
implantation volumes.

The information provided to the registry included
clinical and demographical data as well as type of pro-
cedure, type of device, information about the device
(manufacturer, serial number), intraoperative parame-
ters, pacing modes, etc. Systematic data about etiolo-
gy, symptoms and ECG was also provided using the
codes from the European pacemaker patient identifica-
tion card — EURID (Fig. 1).

The registry underwent renovation in 2019. The
major changes were mainly in the interface consisting
of removal of some fields thought to be redundant in
the previous registry and addition of some other fields.
Security of personal data was also improved with the
introduction of a higher level of protection. Physicians’
access to the registry was transformed from institu-
tional to individual. Upon registration into the system
the user was required to provide information about
the affiliated institution. This step made it possible to
derive accurate information about the activity of each
physician and each centre. Options for data process-
ing and export into third party software for statistical
analysis were also improved. The registry itself pro-
vides options for statistical analysis and presenting
results in graphical and/or tabular format of some ba-
sic predefined characteristics.

For the purpose of the current study data
from the registry on all implantations in the period
08.2019-06.2021 was exported automatically thus
encompassing all the procedures entered in the
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®dwr. 1. EBponeicka naeHTUdMKaLMOHHa KapTa Ha nauMeHTa ¢ MNIaHTupaHo enekTpoHHo ycTtpoicteo — EURID. MNpeacraBenn ca kogoseTe
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Fig. 1. European pacemaker identification card (EURID) demonstrating the codes for symptoms, etiology and ECG used in the current study

HaumH ce obxBaLLaT BCUYKM NpoLeaypu, BbBeaeHU B 06-
HOBEHUS perncTbp. AHanuanpaxa ce HanuyHute emo-
rpadpckv AaHHU Ha NaumMeHTUTe — Bb3PacT U NOI, KaKTo 1
APy faHHW CBbP3aHu ¢ TUna npoueaypa, Tvna ycTpou-
CTBO, PEXUM Ha CTMMYyNnauusi, eTmonorusTa, CUMMNTOMU-
Te n EKI™ obpasa npeaon nmnnaHtaumsata. Hanpasu ce n
aHanu3 Ha 6pos UMNNaHTaumMm NPy pasnuyHUTE TUNoBe
YCTPOWCTBA, KaKTo 1 Ha obemMa AEeNHOCT, M3BbPLLUBaH OT
OTAEernHVTE onepaTopu, MoMbrBany AaHHW B perycTbpa.

3a aHanu3 Ha JaHHMTE ca M3Mon3BaHW OCHOBHO
MeToAMTE Ha OEeCKPUNTUMBHUA aHanu3. TuibT Ha pas-
npegeneHve e mscrieaBaH ¢ Tecta Ha Kolmogorov-
Smirnov. HenpekbcHatuTe NPOMEHNMBU C HOpPMaIHO
pasnpegeneHve ca npeacraBeHW KaTto cpefHa CTow-
HOCTxSD (MUHUManHa-makcmarnHa CTOMHOCT), a Tesn
C pasnpegerneHue, pasnuMyHo OT HOPMAnHOTO KaTo
mMeanaHa (nHTepksapTuneH nHtepsan IQR 25%-75%,
MUHUManHa-MakcmMmarnHa CToMHocT). KaTteropumnHute

renovated registry. We analysed demographical
data — age and gender as well as other data associ-
ated with the type of procedure, type of device, pac-
ing mode, etiology, symptoms and preimplantation
ECG. Number of implantations of different types of
devices, and the volumes of each participating op-
erator were also analysed.

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
distributed data was presented as median (interquar-
tile interval IQR 25-%-75%, minimum-maximum).
Categorical variables were presented as number (%)
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NPOMEHNNBM Ca NpeacTaBeHun kaTto 6poi (%). 3a cpas-
HEHVEe Ha KaTeropumHu NPOMEHMMBU U3Non3saxme X2
— TecTa. 3a HMBO Ha CTaTUCTUYECKA 3HAYNMOCT NpUEX-
Me P < 0,05. CTaTUCTUYeCKUAT aHanu3 ce U3BbpLUU C
nomoLuta Ha codpTyepeH naket SPSS 16.0.

PE3YNTATH

KayecTBO Ha gaHHUTE U ,qemorpad:cxu Xapak-
TePUCTUKUN Ha NauneHTUuTe

Mopaan n3nckBaHETO 3a 3a4bIIPKUTENHO MOMbIiBa-
He Ha NOBeYeTO NoseTa B PerucTbpa, JaHHUTE 33 Bb3-
pacrT, non, garta u Tun npoueaypa, LeHTbp, onepaTop,
eTnonorus, cumntomarumka, EKIC kog, Tun yctponcTeo
N PeXUM Ha CTMMYyMaLuusi ca MOMbIHEHU NMPU BCUYKM
nauneHTn. 3a mM3cnenBaHus Nepuoa B perncrbpa ca
BbBeaeHn obulo 6949 nmnnaHtayun. To3m obem agen-
HOCT € M3BbpLleH B 28 LeHTbpa OT 0bwo 47 onepa-
Topu (mpun. 1). CnoxHu ycTpomctBa — cCUCTEMM 3a
pecUHXpOoHU3MpaLla Tepanus ¢ unm 6e3 yHKuMa Ha
nedumbpunartop (CRT-P, CRT-D) n ICD ca nmnnaHtu-
paHn B 15 ueHTbpa ot 0bLwo 19 onepatopw.

OT 06w npoBeaeHnTe MMNNaHTauum, 4174 (60,1%)
ca npv nuua ot MBXKKK norn. BvapacTtTta npy umnnaxHTta-
umsi e 75 (IQR 68-81, 21-103) roamHu npu mbxete n 77
(IQR 71-82, 17-98) rognHu npw xeHnTe, KaTo Ta3n pas-
nvika e ctatmctuyeckm 3Haqmma (P < 0,05). BbapacToBo-
TO pasnpeneneHne 3a BCUYKM NaLWeHTn e NpeacTaBeHo
Ha dour. 2. Hari-ronsm 6pori npoueaypu ca OCbLLECTBEHU
npv NaumMeHTn BbB Bb3pacToBara rpyna 70-79 roguHum —
2918 nmnnanTtaumm (41,9%), nocnegBaHu oT Bb3pacTo-
suTe rpynu 80-89 roguHn — 2036 nmvnnaxTaumm (29,3%)
n 60-69 roguHn — 1229 npoueaypu (17,7%). AansT Ha
nauneHT1Te B OCTaHanuTe Bb3pacToBU rpynu e no-ma-
nbK. B rpynata nog 40 roguHu Tov e nog, 1% B pesyntart
Ha uMnnaHTauum npyn 69 nauneHTN. BbB Bb3pacToBaTa
rpyna nog 20 rogvHu ca MMNAaHTUpaHu camo ABe yC-
TpowncTBa Npu naumMeHTM Ha 17 n 18 r.

O6em MMnnaHTauum, TMNOBe UMMITAHTUPaHU
ycTpouncTBa 1 06eM uMmnnaHTauMm Ha oneparop

Ot BbBegeHUTe B peructbpa 6949 mmnnaHTauum,
3952 ca u3BbpLUeHn B nepuoga 16.08.2019-15.08.2020
n 2997 B nepunopa 16.08.2020-15.06.2021. Pasnpenene-
HMETO Ha Oposi UMNNaHTaumMm No Meceum 3a Lenvst us-
crneaBaH nNepyos e nokasaHo Ha cdour. 3. lNMpasw Bnevatne-
HVe 3HaunTenHaTa peaykums Ha 6pos UMNNaHTUPaHN yc-
TponcTea B nepuoga mapt-man 2020 rognHa n HoemBpu
2020 — aHyapun 2021 rogmHa. Tosu cnaj, ce ycTaHoBsIBa
3a BCEKU €OUH OT pasrnexaaHuTe TUNnoBe YCTPOWCTBA.

B ocHoBHaTa cu 4acT nMmnnaHTaumMmuTe ca mbpBuYd-
HY — npu 5628 naumeHTn (81%), BTOpM4Ha nMnnaHTa-
unsa e ocblectBeHa npu 1312 (18,9%) ot cnydvaute,
kato npu 9 naumeHTtm (0,1%) npouenypara e kogupaHa
KaTo eKkCTpaKLuMs Ha cucTema.

and compared using the x? — test. A two-sided value
of P < 0.05 was considered statistically significant.
Analysis was performed using SPSS 16.0 software
package.

RESULTS

Quality of data and demographical

characteristics of the patients

Due to the requirement for mandatory data entry
in most fields in the registry data on age, gender, date
and type of procedure, centre, operator, etiology, symp-
toms, ECG code, device type and pacing mode are
complete for all patients. For the studied period there
were overall 6949 implantations carried out by 47 op-
erators at 28 centres (Supplementary data). Complex
devices — cardiac resynchronization pacemakers and
defibrillators (CRT-P, CRT-D) and ICD were implanted
by 19 operators at 15 centres.

Out of all implantations 4174 (60.1%) were in
males. Age at implantation was 75 (IQR 68-81, 21-
103) years in males and 77 (IQR 71-82, 17-98) years
in females, (P < 0.05). Age distribution of all patients is
shown on Fig. 2. The largest number of implantations
was carried out in the age group 70-79 — 2918 implan-
tations (41.9%), followed by the age group 80-89 years
— 2036 implantations (29.3%) and 60-69 years — 1229
procedures (17.7%). Other age groups had a lower
share. The age group < 40 included less than 1% of
the implantations based on 69 implantations. In the age
group < 20 years there were 2 implantations in patients
at 17 and 18 years.

Implantation volume, type of devices, operator
volume

Out of the 6949 implantations 3952 were performed
in the period 16.08.2019-15.08.2020 and 2997 in the
period 16.08.2020-15.06.2021. Distribution of implanta-
tions on a monthly basis is shown on Fig. 3. There was
a considerable reduction in the implantation rates in the
period March-May 2020 and November 2020 — January
2021. This reduction affects all types of devices.

The majority of implantations were primary — in
5628 patients (81%), secondary implantations were
carried out in 1312 (18.9%) of the cases. In 9 (0.1%) of
them the procedure was coded as system extraction.
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Fig. 2. Distribution of number of implanted CIEDs across different age groups. The numbers represent implanted CIEDs in each age group for
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®ur. 3. Tun 1 6poit MMNNaHTUpaHW yCTPOMCTBa No Meceum 3a Lenus uscneasaH nepuog. All implantations — 06w, 6poit umnnaxtaumm, CRT-P
— cucTeMM 3a pecuHxpoHuampalla Tepanus, Dual chamber PM — aBykyxuHHK nenicmenksbpu, High voltage devices — yctporictea ¢ gedonbpunu-
palla dyHKUMS (MMNNaHTMpyemu KapamoBepTep-aedmbpunaTopy U cUCTEMU 32 PECUHXPOHM3MpaLLa Tepanus ¢ dyHKUMs Ha agedunbpunatop),

Single chamber PM — eqHOKyxVHEH nericMenikbp

Fig. 3. Monthly representation of the number and types of implanted CIEDs for the whole studied period. CRT-P — cardiac resynchronisation
pacemaker, High voltage devices — CIEDs with defibrillation function (CRT-D, ICD), PM — pacemaker

PasnpegeneHuneTo Ha 6post MMnnaHTaumm no TMno-
BE YCTPOWCTBa e npeacTtaBeHo Ha Tabn. 1. OT Heq ce
BVXAa, Ye OCHOBHUAT AN 3aemat aHTMbpagukapgHu-
Te CTUMYyraTopu 1 3a ABaTta nepuoga Kato obLmaT nm
Opor 3a nmbpBusi BpemeBu nepuog € 3407 nnun 486,7
Ha MWNMOH HaceneHue (OaHHWTEe 3a HacerneHneTo Ha
CTpaHaTa ca nony4vyeHn oT WHTEpHET cTpaHuuarta Ha
CeetoBHaTta ©OaHka u www.worldometers.com). 3a
BTOpWS pasrnexgaH nepvog ca UmnnaHTupaHm obLLo
2459 aHTnbpapukapgHu ctumynatopu unm 353,9 Ha
MUNNOH HaceneHue. 3abensi3aBa ce M3BECTeH cnaj B
6pos umnnanvtupann CPT-P n CPT-D cuctemu. Hanu-
ue e obaye, 3Ha4YMTENHO HapacTBaHe Ha 6pos Ha ICD
3a nepuoga 08.2020-06.2021 r. 3a T03u nepuog Gpo-

Table 1 shows the implantation rates of different
types of devices. Antibradycardia devices represent
the majority of implantations for both periods and the
overall number for the first time interval is 3407 or
486.7 per million population (data about population of
the country have been taken from the website of the
World Bank and from www.worldometers.com). In the
second time interval there were 2459 implantations of
antibradycardia devices equaling 353.9 implantations
per million. Some reduction in the number of implanted
CRT-P and CRT-Ds was observed. There was, howev-
er, a considerable rise in the number of implanted ICDs
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AT UMNITaHTUPaHM KapauoBepTep-aedudbpunatopm Ha
MUIMOH HaceneHne e 20,1, KoeTo e ¢ 6 Ha MUITMOH No-
Beye OT npeaxoaHust nepuoq. MNpu nHTepnpetauunsaTa
Ha pe3ynTaTuTe No OTHOLIEHNE Ha Bpos umnnaHTupa-
HW ycTpoKicTBa TpsibBa ga ce MMa npeasu, Ye BTopu-
AT pasrnexgaH nepuog ce cbctom ot 10 meceua — T.e.
TOM e C 2 MeceLia No-KpaTbK OT MbPBUS.

in the period 08.2020-06.2021 which was 20.1 per mil-
lion — 6 per million implantations more than in the peri-
od 08.2019-08.2020. When interpreting the results on
implantation volumes one must bear in mind that the
second time interval comprises only 10 months —i.e., it
is 2 months shorter than the previous one.

Ta6bnuua 1. PasnpegeneHune Ha 6posi UMNNaHTauMmM Mo TUNoOBe YCTPOUCTBA

Table 1. Distribution of number of implantations according to device type

Mepwuopg / Period
2019-2020 2020-2021
Tun yctpoincTteo / Device type O6wo o6p. / Ha munwuon / O61wwo 6p. / Ha munwuon /
Total number Per million Total number Per million
CRT-D 58 8,3 50 7,2
CRT-P 385 55 346 49,8
ICD 99 14,1 140 20,1
ICM 2 0,3 2 0,2
S-ICD 1 0,1 0
[BykyxuneH MM / Dual chamber PM 2028 289,7 1564 225,1
EpnHokyxuHeH MM / Single chamber PM 1379 197 895 128,8
06w, 6pon aHTMEpagvkapaHy MM / Total number of antibradycardic PMs 3407 486,7 2459 356,4

CRT- D — cuctema 3a pecuHxpoHu3aupalla Tepanus ¢ yHkumsa Ha aedpubpunartop, CRT-P — cuctema 3a pecuHxpoHusupalla tepanus 6e3
dyHKUMS Ha gedmbpunatop, ICD — nmnnaHTupyem kapavoseptep-aecdubpunartop, ICM — umnnaHTupyem cepaeyeH MoHuTop, S-ICD — cy6bky-

TaHHo ICD

CRT- D — cardiac resynchronisation therapy defibrillator, CRT-P — cardiac resynchronisation therapy pacemaker, ICD — implantable cardioverter-
defibrillator, ICM — implantable cardiac monitor, S-ICD — subcutaneous ICD
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®ur. 4. MNMaHen A. bpot UMNNaHTMpaHW YyCTPOMCTBA 3a BCeKM LeHTbp 3a uenus nepuod 2019-2021. Mean — cpegHa CTOMHOCT

Fig. 4. Panel A. Number of implanted CIEDs per centre for the period 2019-2021.
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Fig. 4. Panel B. Number of implanted CIEDs per operator for the period 2019-2021

AHann3bT Ha OpPOAT MMNNaHTaLMM MO LEHTPOBE
OeMOoHCTpupa cpefeH 6pon nmnnaHTaumMm Ha LEeHTbP
3a uenusa nepuop ot 232,3 £ 204 (2-705). Ha cur. 4A e
npencTaBeH 6poOAT MMNIaHTaUMmM 3a BCEKU OT LLEHTPO-
BETe 3a u3crneaBaHusi nepuod. Habniogaea ce 3Haum-
TenHa gucnepcusi B Opost MMMnaHTaumum mexay otaen-
HUTE LEeHTpoBe. BposaT MMnnaHTauun, N3BbpLUIEHN OT
onepatop e cpegHo 148 + 139,1 (2-660) umnnaHTaumm
(dur. 4B). OTHOBO € Hanuue 3HauuMTenHa AuMcnepcust
B obemuTe Ha OTAENHUTE onepaTtopu KaTo durypupar
onepaTtopu camMo € 2 UMMMaHTaummn 3a noyTu AByroau-
LeH nepuoa.

ETuonorusi, CMMNTOMM U eneKTpokapaunorpad-
cKa HaxogKa npeau UMNnaHTauuaTa

Kato Han-yecTa npuynHa 3a MMNIaHTaums Ha
€rneKTPOHHN YCTPOWCTBA ce nocoysaTt 3abonsiBaHuATa
Ha npoBogHaTta cucteMa (B2 ot EURID) — 2588 cny4yasi
(37,2%). ETnonoruata e nocoveHa Kato HEU3BeCTHa
(B1) npu 1460 (21%) ot umnnaHTauuuTe. Ncxemuny-
HaTa 6onecT (C1) e nocoyeHa kaTo npuymHa B 1419
(20,4%) ot cnyyaute kato npu 92 (1,32%) e nocoue-
Ha etmonorus C2 — cnep muokapaeH nHdapkT. dpyru
eTvonornM ca gunatatveBHa kapguomuonatus (G1B)
— 485 (6,97%), knanHa 6onect (G3) 129 (1.9%), yc-

The mean number of implantations per centre for
the whole period of the study was 232.3 + 204 (2-705).
Figure 4A shows the number of implantations per each
centre for the whole studied period. There was a con-
siderable dispersion in the number of implantations
among the centres. Number of implantations per oper-
ator was 148 + 139.1 (2-660) (Fig 4B). Again, there was
a significant dispersion in operator volumes. Notably,
there were operators reporting only 2 implantations for
the whole period of almost two years.

Etiology, symptoms and preimplantation
electrocardiographic findings

The most common cause for CIED implantation
was conduction system disease (B2 as per EURID) —
2588 cases (37.2%). Etiology was coded as unknown
(B1) in 1460 cases (21%). Ischaemic heart disease
(C1) was put forward as a cause in 1419 (20.4%) of
the cases and in 92 (1.32%) patients the cause was
determined as C2 — post myocardial infarction. Oth-
er causes were dilated cardiomyopathy (G1B) — 485
(6.97%), valvular heart disease, postsurgical com-
plication (E1) in 129 (1.5%) cases, unspecified car-
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NoXHeHne Ha cbpgedHa onepaums (E1) — 129 (1,5%),
HeonpegeneHa kapguvomwuonatua (G1) — 44 (0,6%),
xunepTpoduryHa kapgnomuonatus (G1A) — 27 (0,4%),
noHmaunpawo nbyenHne (G8) — 17 (0,2%), BpoaeHu npo-
BoAHM HapyweHus (D1) — 15 (0,3%), abnauusa (E3) — 8
(0,1%), cvpoeyHa TpaHcnnaHTaumsa (G7) — 5(0,07%),
muokapaunt (G2) n eHpokapgut (G6) — no 4(0,05%),
BasosararneH cuHkon (F2) — 3(0,04%) n cuHapom
Ha CBPbXYyBCTBUTENHUA KapoTuaeH cuHyc (F1) —
2(0,03%). MNpwn 421 cny4yas (6,1%) eTnonorusita € Ko-
OunpaHa kaTo HeonpegeneHa (A1).

Han-yectvat cumnToM, Hanaraw, wmnnaHTa-
LM Ha enekTPOHHO YCTPOMCTBO € CUMHKoMbT (B1 oT
EURID) — npu 2349 cny4yas (33,8%), nocneasaH ot
npecuHkonanHa cumnromatuka (B2) — 2237(32,2%),
opapukapaus (B3) — 959(13,8%), nposiBu Ha cbpaey-
Ha HegocTaTbyHocT (D2) — 817 (11,8%), cumnTomu OT
CTpaHa Ha LeHTpanHaTta HepBHa cuctema (D3) — 196
(2,8%), Taxukapams (C1) — 115 (1,7%), npenotspa-
TeHa BHe3anHa cbpgeyHa cmbpT (D5) — 64 (0,9%) n
rpbaHa 6onka (D4) npu 8 (0,1%) naumeHtn. Ocem-
HageceT nauyuweHtn (0,3%) He ca nmanu cumnToma-
TVKa, a cumnTomartumkata He e onpegeneHa (A1) nnm
He e kogupaHa (A2) cbotBeTHO npu 169 (2,4%) n 13
(0,2%) oT nauneHTuTe.

Enektpokapaunorpadckute Haxodku npegu WM-
nnaHTauMsaTa ca npeacrtaBeHnM Ha Tabn. 2. Karto
NMbpBUYHA NPUYMHA 3a UMMNNAHTaUMsiTa ce Noco4vBa
Han-4yecTo nbneH AV 6nok — 2104 (30,3%) ot cny-
YauTe, nocregsaH oT CMHApPOMa Ha BOMNHWS CMHYCOB
Bb3en npu 1566 (22,5%) ot nauneHTute n AV 6nok Il
cteneH — 1032(14,9%) ot cnyyaute. [No-peakn Haxoa-
Kn ca GpaguaputMmusaTa npv NpeacbpoHO MbXAEHE,
HapylLleHusTa BbB BbTpekamepHaTa NpoBOAMMOCT U
AV 6rnok | cteneH. KamepHa TaxvaputMmnsa e peruc-
TpupaHa npu 224 (3,2%) oT naumeHTuTe. Opyrn Ha-
xogkm ca noco4venmn npu 37 (0,5%) naumeHTn, a Ha-
xokata e HeonpeferneHa unu HenocoyeHa npu 257
(3,7%) naumeHTw.

PexxvMu Ha cTUMynauus Npuy NPOBOAHW HapyLUeHUs!

AHanM3bT Ha TUMNOBETE MMMMAHTUPaHN aHTMbpagwy-
KapgHU CTUMyraTtopu CrpsMO OCHOBHWTE TWUMOBE Mpo-
BOZOHW HapyLLUEeHWs NoKa3Bea, Ye npu AV 6ok, HapyLueHre
Ha BbTpekamepHaTa MpPOBOAMMOCT U CUHOPOM Ha 6o-
FHUSI CUHYCOB Bb3€er, Ca UMMNIaHTUPaHy NPeaMHO ABY-
KYXMHHW CTMMYyNaTopy KaTo OAMbT Ha Te3n YCTpoMcTBa
e 65,8% npu AV onok | n Il cteneH, 63,5% npu nbneH
AV 6nok, 59,8% npu HapyLleHus Ha BbTpekamepHara
nposoaumocT (dour. S5A). MNpu nepmaHeHTHO NpeacsLPa-
HO MbXAeHe C OpagnapuTMus OsnbT Ha OBYKYXUHHUTE
YCTPOWCTBA CbLUO OCTaBa BUCOK 54,3%. BaxHo e aa ce
oTbenexu, Ye eOHOKYXMHHW KapAMOoCTMMYyaTopy ca M-

diomyopathy (G1) — 44 (0.6%) cases, hypertrophic
cardiomyopathy (G1A) — 27 (0.4%) cases, ionizing
radiation (G8) — 17 (0,2%), congenital conduction dis-
turbances (D1) in 15 (0.3%) cases, ablation (E3) — 8
(0.1%), heart transplant (G7) — 5 (0.07%), myocardi-
tis (G2) and endocarditis (G6) — 4 (0.05%) patients in
each group, vasovagal syncope (F2) in 3 (0.04%) pa-
tients and hypersensitive carotid sinus syndrome (F1)
in 2 (0.03%) patients. Etiology was unspecified (A1) in
421 cases (6.1%).

The most common symptom, necessitating
CIED implantation was syncope (B1 as per EURID)
— 2349 cases (33.8%) followed by dizzy spells (B2)
— 2237 (32.2%), bradycardia (B3) — 959 (13.8%),
heart failure (D2) — 817 (11.8%) cases, cerebral
dysfunction (D3) — 196 cases (2.8%), tachycardia
(C1) — 115 (7.1%) cases, aborted sudden death
(D5) in 64 cases (0.9%) and chest pain (D4) in 8
patients (0.1%). Eighteen patients (0.3%) were as-
ymptomatic and symptoms were unspecified (A1) or
uncoded (A2) in 169 (2.4%) and in 13 (0.2%) of the
patients, respectively.

Preimplantation electrocardiographic findings
are presented in table 2. The most common cause
for CIED implantation was complete AV block in
2104 (30.3%) of the cases followed by sick sinus
syndrome in 1566 (22.5%) of the patients and sec-
ond-degree AV block in 1032 patients (14.9%). Less
common findings were bradyarrhythmia in the set-
ting of AF, intraventricular conduction abnormalities
and first-degree AV block. Ventricular tachyarrhyth-
mia was documented in 224 (3.2%) of the patients.
Other ECG findings were recorded 37 (0.5%) of the
patients and the ECG finding was unspecified or un-
coded in 257 patients (3.7%).

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, in-
traventricular conduction abnormalities and sick
sinus syndrome. The share of these devices was
65.8% in first- and second-degree AV block, 63.5%
in complete AV block, 59.8% in patients with intra-
ventricular conduction disturbances (Fig. 5A). In per-
manent atrial fibrillation the share of dual chamber
devices remains high — 54.3%. It is noteworthy that
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Ta6bnuua 2. EKI Haxoaku npegm umnnaHTaymaTa

Table 2. Preimplantation ECG

EKI npean umnnanTtaumsaTta / Preimplantation ECG Bpoii / Number %
AV Block | 93 1,3
AV Block I 1032 14,9
Wenckebach 65 0,9
Mobitz 719 10,3
Henoco4yeHo/HekoampaHo / Unspecified/uncoded 248 3,6
AV Block IlI 2104 30,3
nQRS 787 11,3
wQRS 1130 16,3
HenocoueHo/HekoampaHo / Unspecified/uncoded 187 2,7
SSS 1566 225
Bpagnaputmus npu MM / Bradyarrhythmic atrial fibrillation 1060 15,3
IVCD 576 8,3
RBBB 23 0,3
LBBB 487 7,0
RBBB+LAFB 35 0,5
RBBB+LPFB 7 0,1
LAFB 2 0,03
LPFB 2 0,03
altBBB 7 0,1
HenocoueHo/HekogmpaHo / Unspecified/uncoded 13 0,2
KamepHu Taxnaputmum / Ventricular tachyarrhytmias 224 3,2
HenpogwmkutenHa KT / Nonsustained VT 78 11
MpoabrkmTtenHa KT / Sustained VT 128 1,8
TdeP 8 0,1
PVC 10 0,1
HenocoueHo/HekogmpaHo / Unspecified/uncoded 257 3,7
Opyru / Others 37 0,5

[MPOLEHTHOTO CHOTHOLLEHWE € U3YMCIIEHO CMPSAMO UsAnaTa nonynauuva

Alt BBB — antepHupauy 6egpeH 6nok, AV block | — AV 6nok | ctenen, AV block Il — AV 6nok Il cteneH, AV block Il — AV 6nok Il ctenen, IVCD
— HapylleHve BbB BbTpekamepHata nposogumMoct, LAFB — nsiB npeaeH dacuvkynapeH 6nok, LBBB — nsB 6egpeH 6nok, LPFB — nsiB 3ageH
acuumkynapeH bnok, nQRS — teceH QRS, PVC — kamepHa ekctpacuctonusi, RBBB — neceH 6egpeH 6nok, TdeP — torsade de pointes, wQRS

— wupok QRS, KT — kamepHa Taxvkapaus, MM — npeacbpaHo MbXxaeHe

Percentage in each cell is calculated for the whole study population

Alt BBB — alternating bundle branch block, AV block | — AV block first degree, AV block Il — AV block second degree, AV block Il — third degree
AV block, IVCD - intraventricular conduction disturbances, LAFB — left anterior fascicular block, LBBB — left bundle branch block, LPFB — left
posterior fascicular block, NQRS — narrow QRS, PVC — premature ventricular contraction, RBBB — right bundle branch block, TdeP — torsade de

pointes, VT — ventricular tachycardia, wQRS — wide QRS

nnaHtTupanu npu 39,1% ot cnyyanTe Ha CMHOPOM Ha 6o-
nHWsA cvHycoB Bb3en. durypa 5B npeacrass pexummute
Ha cTumynauua cnoped EKIN Haxogkata npegu mnnax-
Tauusta, KogMpaHa B peructbpa. [paBu BneyatneHve
rornemMmnsiT O8N Ha pexvMuTe, no3BonsBalln npeacbpa-
Ha CTUMynauus Kato Ham-vyecTo e mnanonasad DDD (DDI
PEXUMBT € MPEeanoYeTeH Mpy MambK Opor nauneHTw).
Pexunmunte, nossonsBsalim npeacbpaeH ceHsuHr (DDD,

single chamber devices were implanted in 39.1% 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 greater share. Pacing
modes allowing for atrial sensing (DDD, DDI and
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®ur. 5. NaHen A. TunoBe MMNNaHTUpaHW aH-
TMbpaavKapaHU eneKkTpokapaMocTUmynaTopm
B 3aBucumocT oT EKI HaxogkaTa npegun um-
nnaHtaumata. Maxren B. M3anonssaHn pexumun
Ha ctumynaumsa cnopen EKI Haxogkarta npe-
on vvnnanTaumsTa. AV block 1&ll — AV 6nok
nbpBa n BTOpa cteneH, AV block Il — AV 6rnok
TpeTa creneH, BradyAF — 6paguaputmus npu
npeacbpaHo MbxaeHe, Dual chamber — ggy-
KyxvHHO ycTpoincteo, IVCD - HapylweHune
BbB BbTpekamepHata nposoammocT, Single
chamber — efHOKyXMHHO ycTpolcTBO, SSS —
CUHOPOM Ha BOMNHMSA CUHYCOB Bb3er

Fig. 5. Panel A. Types of implanted
antibradycardia devices used for different
conduction disturbances. Panel B. Pacing
modes selected in different types of conduction
disturbances. AV block 1&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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®ur. 6. N3nonssaHun pexvmu Ha CTUMynaumnsa B pasrnmimyHUTe Bb3pacTtoBu rpynm (Age groups). Hanuue e ctatuctnuyeckn saHadymma TeHaeHums 3a

nosuLIaBaHe Ha gana Ha eaHOKYXUHHUTE CTUMYNaTopu ¢ 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
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DDI n VDD) gemMoHCTpupaT ICHO OAMN0BO NMPEBL3XOACTBO
cnpsvo VVI npyu BCUYKM TUNOBE MPOBOAHU HapyLUEHWS,
KaTo ca usnonaeaHu B Hag, 55% ot criydaunTe.
Bb3pacTtta nma 3Ha4yMmMo BnusHuMe Bbpxy m3bopa
Ha pexxumu Ha cTumynaumd. Ha dur. 6 ca npegcrtaseHu
NPOLEHTHUTE CBLOTHOLLEHUSI Ha WU3MOMN3BaHUTE PexXu-
MW Ha CTUMynauus B pasfnMYHUTE Bb3PacTOBM TPYMu.
Hanwvue e acHa u 3Hadmma (P < 0,001) TeHgeHums 3a
HapacTBaHe Ha gana Ha VVI pexuma ¢ HapacTBaHe Ha
Bb3pacTTa, KaTo BbB Bb3pacToBaTa rpyna 80-89 rogu-
HW TON € n3bpaH Npu NOYTW MOMOBMHATA OT MMIMIIaH-
Taummte — 48,8%. B cnepgpallata Bb3pactoBa rpyna
—90-99 rogunn VVI pexmumbT e nsdbpan npu 60,7% ot
cnyvyaute. BbB BCMYKM OCTaHanv Bb3pacToBU rpynu
OOMVHMpaLY, OSSN ca NpUTEeXaBanu pexuMmmTe, no3so-
nsiBawy NpeacbpdeH ceHsuHr. MonbT He ce oTpassBea
3Ha4YMMO BbPXY M36opa Ha pexnm Ha CTUMynauus.

OBCBHXOAHE

OCHOBHUTE HaxoOKM OT HACTOALOTO Mpoy4yBaHe
mMorat ga 6bpaTr cucteMaTuaupaHu, KakTo criegsa:
obemMunTe Ha MMMMaHTauun Ha eNeKTPOHHM YCTPONCTBA
B bbnrapusi octaBaT HUCKUM B CpaBHEHNE CbC CPEeQHOTO
€BPOMNeNCcKO HMBO; 0OCOBEHO HUCHK OCcTaBa 006eMbT Ha
UMNnaHTaums Ha crioxHu yctponctea — ICD n CRT-D;
OSANbT HA UMNITAHTUPaHUTE €0HOKYXUHHU eNeKTpoKap-
ONOCTUMYNaTopn oCTaBa BUCOK.

HacTtosawwoto npoy4saHe e nbpBoTO 3a bwnrapus,
KOETO aHanuaupa AaHHUTE OTHOCHO 0Gem, Tun 1 npu-
UYMHM 33 UMNNaHTaUMsITa Ha €NeKTPOHHU YCTPONWCTBA B
CTpaHaTa B pamKkuTe Ha nepuog, ot 22 meceua. lNopagun
M3NCKBAHETO 3a 3a4bIDKUTENHOTO MOMblBaHe Ha MHO-
ro OoT nmonertata B perncrbpa BbB Bpb3ka C OTYMTaHe-
To npe3 HauuoHanHata 3gpaBHoocuryputenHa Kaca,
TOBa Mpoy4BaHe AaBa rorisiMa Bb3MOXHOCT 3a AobvBa-
He Ha MbJiHa UHOPMAaLNS OTHOCHO peanua KIMHUYHU
1 npoueaypHN NokasaTenu npy BCUYKN UMMNMaHTMpaH
B CTpaHaTa nauueHTu. Ha npakTuka B perncrbpa Hsama
nuUnceBaLLM JaHHU 3a NOBEYETO U3CnenBaHn B TOBa Npo-
yyBaHe nokasatenu. 3a cpaBHeHWe Opyrn aBTopw, nyo-
NUKyBaLLM OaHHU OT PEerucTpu AoknagsaT nuncealim
AaHHn B 40 49% OT naumMeHTUTe Mo OTHOLLUEHME Ha HSI-
KOW nokasaTtenu, kato CMMNTOMaTuka Npeay uMnaHTa-
umnsaTa unm gopu oo 65% OT nauneHTUTe no OTHOLLEHNE
Ha eTuornorusaTa Ha NPOBOAHOTO HapyLueHue [4].

Mo oTHOLWEHME Ha agemMorpadcknTe xapakrepucTu-
K/ Ha nauneHTUTe NpaBu BrneyaTtreHne, Ye Hal-ronsam
€ ASnbT Ha MMNMaHTMpaHUTe NauMeHTU BbB Bb3pac-
ToBata rpyna ot 70 go 79 roguHu kato npegoMuHupa
MBXKUAT nor. Bb3pacToBOTO pasnpeneneHune ce pas-
nuyaBa oOT Beve NyOGnuKyBaHWTE OaHHU OT MUCMAHCKUS
perncTbp Mo enekTpokapanocTumynaumsi, KbOeTo
HaW-ronam Asan ca uMmanu MMnaHTauMmte BbB Bb3-
pactoBaTta rpyna 80-89 rogunu [4]. EgHo noTeHumanHo

VDD) predominated (used in more than 55% of all
cases) as compared to VVI in all types of conduction
disturbances.

Age was demonstrated to have a great impact 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 —
48.8%. In the next age group — 90-99 years VVI mode
was chosen in 60.7% of the cases. In all other age
groups pacing modes allowing for atrial sensing pre-
dominated. Gender had no significant impact on pacing
mode selection.

DiscussION

The main findings from this study can be summa-
rized as follows: CIED implantation volumes remain
low in comparison to the average European level; im-
plantation rates of complex devices — ICD and CRT-D
remain markedly low; the proportion of single chamber
antibradycardia pacemakers remains high.

This study is the first one in the country to pro-
vide systematic analysis of the data on implantation
volumes, type of devices and causes for the implan-
tation for a period of 22 months. The compulsory re-
quirement for data entry in many fields of the reg-
istry as required by the National Health Insurance
Fund allowed for collection of complete information
regarding many clinical and procedural parameters
in all patients implanted with a CIED in the country.
Actually, there was no missing data on most of the
parameters analysed in this study. In contrast to that,
other publications from registry data report missing
data for some studied parameters — as much as 49%
of the patients regarding symptoms prior to implan-
tation and even up to 65% regarding etiology of the
conduction disturbance [4].

Regarding demographical characteristics of the
patients it is worth noting that the largest number of
CIED implantations occurred in the age group 70-79
with male preponderance. The age distribution of the
implanted patients differs from the already reported
data from the Spanish pacing registry where the largest
proportion of implantations were performed in the age
group 80-90 [4]. A potential explanation for this differ-
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00siCHeHMe 3a Tasn pasnuka moxe aa 6bae pasnuyHa-
Ta CTPYKTypa Ha HacerneHWeTo B ABETE CTPaHW.

O6em nMmnnaHTauuu

Kato usino o6emMbT MMnnaHTaumm B cTpaHarta oc-
TaBa HUCBK 3a Lenusi u3cneaBaH nepuog B CpaBHEHNE
CbC cpenHust 06em umnnaHTauum B EBpona. Mpu ny6-
nVKyBaHW JaHHW 3a cpegHo 3a Eepona 524 umnnan-
Tauum Ha aHTMbpaamKapaHM CTUMYNaTopy Ha MUIMOH
HaceneHune 3a 2017 roguHa, B cTpaHaTta 3a nepuopa
2019-2020 ca vmnnaHTUpaHn 486,7 ycTponcTBa Ha
MUNMOH HacerneHue [1]. Cnopen gaHHUTE OT NpoekTa
Atlas Ha ESC cpegHusT 6pon 3a nepuoga 2018/2019
e 6un owe no-ronam — 586,3 Ha munuoH [2]. B To3u
NPOEKT aHanM3bT HA AaHHUTE OT Pa3NNYHNTE CTPaHN e
HarnpaBeH B 3aBUCUMOCT OT OPYTHMS HALMOHANEH Npu-
xoA (gross national income, GNI) Ha 6a3aTta Ha JaHHK
oT CBeToBHaTa OaHka [5]. Hawara cTpaHa nonaga B
rpynata cbe cpegeH GNI. B Tasu rpyna cpegHusit 6pon
MMnNNaHTaumMm e gocta no-Hucbk — 184,3 Ha MUIKOH,
KOETO MOCTaBsi CTpaHaTta HM B MpedHa no3uuus B rpy-
nata. [puumMHUTE 3a Te3n pasnuuus ca MHOro, Kato
04YEBUOHO MKOHOMUYECKUAT CTaTyC € CepuoseH hak-
TOp, 0BsICHABALL, NMO-HUCKUTE 00EeMM Ha MMMaHTauuns
Ha aHTMOpadukapgHWUTE CTUMYNaToOpu HE camMo B Ha-
wara, HO U B MHOTO Apyru cTpaHu. HanuyHute gaHHu
nocoYBaTt sicHa Kopernauus mexay (UHaHCOBWUTE Mo-
Kasatenu n obemMbT Ha UMNNaHTaumMmM Ha yCTponcTBa
B otgenHute ctpanu [1]. Opyr cdaktop ca pasnuyusaTa
B OpraHu3auusita Ha 3gpaBHUTE CUCTEMU B OTAENHUTE
CTpaHu 1 OsSnbT Ha CpeAcTBaTa, OTAENSHW 3a 3opaBe-
onasBaHe OT OpyTHMA BbTPELLEH MPOAYKT Ha CTpaHa-
Ta. Owe egHa NpuymHa, onpegernsiiia Te3n pasnuyus
Mexay oTaenHuTe EBponericku cTpaHu, Bkn. U Bbnra-
pus, M3BbH (PUHAHCOBOTO CbCTOSIHWE Ha 3a4paBHaTa
cuctema, moxe a 6bae HegoCTaTbyYHOTO HACOYBaHe
Ha nauMeHTn 3a UMNNaHTaums Unn HeageksaTHaTta au-
arHocTuKa Ha NPOBOAHMTE HapyLleHnsa. Hamame ocHo-
BaHVS Ja CMsiTaMe, Ye pearniHUTe HyXXau OT UMMMaHTa-
LUUS Ha eneKkTpoKapAMOCTUMYNaTopy B HSKOW CTpaHu
Ca MNo-HNCKM B CPaBHEHMNE C OPYIW.

YecTtoTata Ha umnnaHTaumsa Ha ICD octaBa TBbp-
ne Hucka 3a nepuoaunte 2019-2020 n 2020-2021 r. 3a
NbpBUSA Nepuog B CTpaHaTa ca uMmnnaHtupanHum 14,1
ICD Ha mMunuoH HaceneHue, a 3a BTOpus nepuog —
20,1 Ha MmunnoH Hacenenue. [JaHHMTe 3a EBpona 3a
2017 rognHa noco4BaTt cpeaeH obem Ha nmnnaHTaum-
ute ot 101 ICD Ha MunnoH HaceneHue, a 3a 2018/2019
TO3M 6pori e 109,8 Ha munuoH [1, 2]. o oTHOLIEHNE Ha
cTtpaHuTe cbe cpeaeH GNI gaHHuTe covat cpeaHo 23,2
UMMNaHTUPaHM YCTPOWCTBA HAa MUMMOH HaceneHue [2].
Mo To3n MokasaTen cTpaHaTa HM M30CTaBa B CpaBHe-
HWe c ocTaHanuTe cTpaHu-vneHkn Ha ESC. EgHa ot oc-
HOBHUTE NPUYNHK 32 TOBA € BEPOSATHO HEMbLITHOTO pe-
nmbypcupaHe Ha Tesu ycTponcTBa oT HauuoHanHara

ence might be the different structure of the population
in the two countries.

Implantation volume

In general, volumes of CIED implantations in the
country remain low for the whole studied period as
compared to data from Europe. Compared to the
average antibradycardia implantation rate of 524
per million in Europe in 2017 Bulgaria’s rate for the
period 2019-2020 was 486.7 devices per million [1].
Based on data from the ESC Atlas project the aver-
age number for the period 2018/2019 is even larger
— 586.3 per million [2]. In this project data for differ-
ent countries was analysed according to gross na-
tional income (GNI) based on data from the World
bank [5]. Our country is positioned in the group of
countries with moderate GNI where overall implan-
tation rates remain lower — 184.3 per million which
puts Bulgaria in one of the leading positions in this
group. Reasons for these differences are multifac-
torial with economic status being a serious factor
not only in Bulgaria but also in other ESC member
states. Available data shows that there is a clear
correlation between financial status and implanta-
tion volumes in the different countries [1] Another
factor is the different organization of the healthcare
systems of separate countries as well as different
healthcare expenditures as a part of the gross na-
tional product of each country.A reason for these
differences among European countries (including
Bulgaria) could as well be the lack of sufficient re-
ferral of patients or inadequate diagnosis of con-
duction abnormalities. This seems to be a factor dif-
ferent from financial status which could explain the
observed differences. There is no reason to believe
that needs for implantation of devices are lower as
compared to developed European countries.

The implantation rates of ICDs remain too low for
the periods 2019-2020 and 2020-2021. In the former
there were 14.1 ICDs per million implanted in the
country while in the second period the implantation
rate was 20.1 per million. European data shows an
ICD implantation rate of 101 per million with an in-
crease in 2018/2019 to 109.8 per million [1,2]. In the
moderate GNI countries the average implantation
rate was reported to be 23.2 per million [2]. In this
regard Bulgaria lags behind the other ESC member
states. One of the main reasons for this is probably
the lack of sufficient reimbursement from the Nation-
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3apaBHoOOCUrypuTenHa kaca. Toa Hanara gonnaljaHe
OT CTpaHa Ha NauueHTUTE N Ha NpakTUKa orpaHu4vaBa
UMMIaHTauusaTa camo A0 Hal-pUCKOBUSI KOHTUMHIEHT
nauneHTu. pyru HaunoHanHu peructpu ot EBponen-
CKM CTpaHM CbLLUO AoKnaaBaT No-BMCOKM OT CbobLLlaBa-
HUTe oT Hac obemu. Taka Hanpumep, cnopea OaHHUTe
oT WcnaHckusa peructbp 3a ICD, 3a 2019 roguHa ca
ounn nmnnadtupann 149 yctponcrsa Ha MUITMOH Ha-
ceneHue [6]. Benpekn ToBa OpoaT Ha MMNNaHTauuuTe
Ha Te3n YCTPOWCTBa B CTpaHata AEMOHCTpMpa sicHa
TEHOEHUMs 3a nokayBaHe. B npegcraBeHuTe OT Hac
OaHHM ce OeMOoHcTpupa pbeT oT 6 ICD Ha MMnNMoH 3a
nepuoga 2020-2021 cnpsMo npeaxoaHnsa muscnenBaH
nepvoa. MNpu nHTepnpeTaumsTa Ha TO3K, a U Ha BCUY-
Kn Oopyrv pesyntatu TpsibBa ga ce vma npegsui, ve
BTOPUAT pasrnexaaH nepuoa He e nbrieH 12-meceveH
nepuop, a ce cbcton camo ot 10 meceua. ToBa npasu
0O4YaKkBaHOTO HapacTBaHe Ha obema Ha uMNIaHTauum
Ha roguwHa 6a3a owe no-ronsamo. EQHoO MHoro Bepo-
ATHO 0BSICHEHNE Ha TO3M PBCT € NOBMLIABAHETO Ha pe-
nmbypcHaTa LeHa Ha Te3n YCTPOMCTBa nNpes nporerta
Ha 2020 r, ¢ KOeTo Te CTaHaxa Mo-4OCTbMHW, Nopaau
NMo-MarsnkoTo JonsallaHe OT CTpaHa Ha nauueHTa.
Ob6embT Ha nmnnaHTauma Ha CRT-P cuctemun 3a
nepvoga 2019-2020 rogmnHa e 55 Ha munuoH. C ToBa
Bbnrapus e gocta Hag cpegHoTo HMBO 3a EBpona,
koeto 3a 2016 roguHa cnopen faHHMTe oT bsanata
kHura Ha EHRA e 23.9 Ha munuoH [1]. Pesyntatute ot
npoekta Atlas Ha ESC noka3ssaT nogobHu cpeaHu pe-
3yntatm 3a EBpona — 26.7 uMmnnaHTauum Ha MWUINOH
HaceneHune [2]. CblueBpeMeHHO 0b6emMnTe Ha MMMNaH-
Taums Ha CRT-D cuctemun ca 3Ha4YMTENHO MO-HUCKU OT
CpeaHOTO HUBO, KaTo 3a nepuoga 2019-2020 B cTpaHa-
Ta ca 6unu umnnaHTMpaHu 8.3 yCTponcTBa Ha MUIMOH
Hacenenne. 3a nocnegpawma 10 meceveH nepvog B
pamkute Ha 2020-2021 06embT € 7,3 MnnaHTauumn Ha
MUnnMoH. 3a cpaBHeHue, B banaTa kHura Ha EHRA ce
nocoysat 62,7 umnnaHTaumMm Ha roguHa, a ESC Atlas
AaBa cpefHa CTOMHOCT 3a BCWMYKM y4yacTBally cTpa-
HW oT 54,4 Ha munuoH. 3a cTpaHuTe cbe cpegeH GNI
AoknaaBaHMTe o6eMu ca cpaBHMMU C OOKNagBaHUTE
OT Hac — 8.2 Ha MUINMOH. MHOro NorM4yHo OBsSICHEeHKe
Ha Te3n pe3ynTaTtv OTHOBO MOXe [a Ce Hamepu B He-
nbnHata penmbypcaumsa Ha CPT-D n nbnHoTo penm-
OypcupaHe Ha CPT-P cuctemute. MNpun Tasm cutyauyusa
CPT-D octaBa ¢ MMMUTUPaHM UHAMKaALUK camo Mpu
NnauneHTnTe, NINOXEHN HA Hal-BUCOK PUCK OT BHe3arn-
Ha cbpaevHa cMbpT. HabnogaBaHaTta OT Hac TeHOEeH-
uMs € Hanvue n B gpyrute ctpaHu cbe cpeaeH GNI,
KOETo MOXe [a ce 00sICHM C HegobpoTO hUHAHCUpaHe
Ha OenHOCTTa U C foKanHu 0CobeHOCTN Ha 34paBHO-
ocuryputenHarta cuctema. OT gpyra cTpaHa, B bbn-
rapusi obemnte Ha umnnaHTaums Ha CRT-P cuctemu
Ca 3Ha4YUTErTHO NO-BUCOKN B CPaBHEHME CbC CpeaHuTe
3a cTpaHuTe-uneHkn Ha ESC. Te ca cbnoctaBuMu CbC

al Health Insurance Fund. This mandates patient co-
payment and limits implantations only to the patients
at highest risk. Other national registries also report
implantation rates higher than those shown by us in
the current work. For instance, according to the data
from the Spanish ICD registry the implantation rate
in 2019 was 149 per million [6]. Nevertheless, there
is a clear trend towards increased ICD implantation
rates in the country. Our data shows an increase of 6
per million in the period 2020-2021 compared to the
previous studied period. When interpreting results on
the implantation rates as well as on all other studied
parameter one should bear in mind that the second
studied period does not encompass a full 12 months.
Therefore, the expected growth in the implantation
rates might be even larger. A very likely explanation
for this growth is the increase in the reimbursement
levels introduced in the spring of 2020 which made
these devices more affordable due to the reduction
in copayment.

The volume of CRT-P implantations in the period
2019-2020 was 55 per million. This number puts Bul-
garia well above the average European level which
was 23.9 per million as reported by the EHRA White
book [1]. Results from ESC Atlas show similar results
- average of 26.7 implantations per million [2]. At the
same time, CRT-D implantation volumes remain
much lower as compared to the average level. For
the period 2019-2020 the implantation rates were
8.3 per million and for the subsequent 10-month pe-
riod 2020-2021 there were 7.3 implantations per mil-
lion. In contrast to that the White book reports 62.7
implantations per million and ESC Atlas reports an
average of 54.4 implantations per million for all par-
ticipating countries. The countries in the middle GNI
group the volumes of implantation were comparable
to those reported by us — 8.2 per million. A very plau-
sible explanation of these results could again be the
insufficient reimbursement of CRT-D and full reim-
bursement of CRT-P which was introduced in 2012.
In this situation CRT-D remains a therapy with lim-
ited indications only in patients at the highest risk
of sudden cardiac death. The trend we observed is
also present in the other middle GNI countries which
could be attributed to poor reimbursement but also
to specifics of the local healthcare systems. On the
other hand, CRT-P implantation rates in Bulgaria are
much higher as compared to the average values re-
ported for the ESC member states. Actually, they are
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cpegHuTe obemn Ha mmnnaHtaums Ha CRT-D, koaTo
€ Nno-4ecto mmnnaHTMpaHaTta B EBpona cuctema npu
NnauMeHT C NeBOoKaMepHa CUCTONHAa OUCHYHKUUA 1
LUMPOK KaMepeH KoMMekc. Tasnm Haxogka Hue obsic-
HABaMe C dhakTa, Ye Npu HembliHaTa peumbypcaums
Ha CRT-D u npwu orpaHuyeHnTe o6emmn Ha cbpaevHa
TpaHcnnaHTauusa 1 MMnnaHTauMs Ha ycTpomcTBa 3a
acuctupaHe Ha nssata kamepa (LVAD), B cTpaHaTta
CRT-P ocTtaBa eQUHCTBEHOTO LLUMPOKOOOCTBIHO Cpea-
CTBO 3a HEMEOMKAMEHTO3HO JleYeHNEe Ha naumeHTuTe
CbC CbpAeyHa HeJOCTaTbyYHOCT C HamaneHa dpakuns
Ha M3TNackBaHe 1 LUMPOK KaMepeH KOMIIIEKC.

WHTepecHa Haxogka e u guHamukata Ha obemute
Ha MMMnaHTaumMuTe Ha mecedHa Gas3a npes uenvs us-
cnepBaH nepvod. NpaBu BnevyatneHve SCHOTO Hama-
nsiBaHe Ha Opos MNNaHTUPaHK YCTPOMCTBA OT BCSKa-
KbB TUN npe3 nepuoaute mapT-man 2020 n HoemBpwU
2020-aHyapn 2021. Tean gBa nepuopa cbBnagar no
BpeEME CbOTBETHO C BbBEXAAHETO HA OrpaHUYUTENHU
MepKM BbB Bpb3Ka C pasnpocTtpaHeHneto Ha COVID-19
N CbC CEPUO3HOTO YCIOXHSIBAHE Ha enuaemMmoriornyd-
Hata obcraHoBka npe3 eceHTa Ha 2020 r. MNMogobHa
TEeHAeHUMs 3a cnag Ha obemuTe Ha MMMMaHTaums Ha
€NeKTPOHHM YCTPOWCTBA B YCMNOBUSITA HA NaHgemusTa
ot COVID-19 ce goknagBa v OT ApyrM aBTOpU, KOUTO
oTuMTaT HamansiBaHe Ha BCUMYKM MMMMAHTaALMKW, HO B
YaCTHOCT M Ha Te3un Npu crneLHy niaukauum [7, 8]. EgHo
noTeHumanHo obsicHeHne Ha Tasu Haxodka € Hamarns-
BaHeTO Ha NnaHoBMTE MMMIaHTauMn B CbOTBETCTBUE C
npaBunarta 3a MnoBedeHWe MO OTHOLUEHWE Ha Cbpaed-
HO-CbOOBUTE 3abonsaBaHus, NybrnvkyBaHM OT peauua
ronemun gpyxxectsa u acounauum [9]. ToBa He MOXe aa
00siCHM pefyKuMaTa B YecToTata Ha UMMMaHTaumsTa
no cnewHu nHavkaumn. BeposaTHo obsicHeHne 3a Tasu
Haxogka Moxe da Obae hakta, Ye nauneHTUTe He ca
NOTbPCUMNY HaBPEMEHHA NOMOLLL NPU Hanu4HaTa enuae-
Mu4Ha obCcTaHoBKa.

U,eHTpOBe n cneuunanumcTum

[oknagBaHmaT cpegeH Gpori LEHTPOBE 3a MMIMMaH-
Taumsi Ha EeNEeKTPOHHM YCTPOWCTBA (4 Ha MUIMOH Hace-
neHve) e cxofeH ¢ goknaaeaHuns o ESC Atlas cpeneH
obuy Gpovi 3a cTpaHuTe-ydacTHWUM B npoekta oT 3,8
Ha MWIMOH. BpoAT LEHTPOBE, MMNMAHTUPALLM CIOXKHU
€MNeKTPOHHM YCTPOWNCTBA € 2,1 Ha MUIMOH U € CXOOEH CbC
cpenHust 6pon ueHTpoBe, nybnnkysaH B ESC Atlas — 2,3
Ha mMunuoH [2]. Habnogaea ce 3HauMTenHa gucnepcusi
B 00emuTe Ha BCEKM LIEHTBP M Ha BCEKW onepartop. Tasu
HaxogKka HacoyBa KbM pPa3fnMYHO HMBO Ha eKcrnepTtusa
BbB BCEKM LEHTBP, a U 3a oTaenHute oneparopu. Cro-
pen nyonnkyBaHUTE NPENOPBbKN 3a KOMMNETEHTHOCT BCEKM
nekap, UMMMaHTUpaLy, enekTpoHHW YCTponcTBa Tpsibea
[a M3BbpLUBa MUHUMYM 35 HOBM MMMMAHTaLUM FOAULLIHO,
KaTo 3a nogdbpkaHe Ha KOMMETEHTHOCTTa Ha LeHTbpa
ca Heobxoaymu noHe 80 nmnnaHTaumm roguiuHo [10, 11].

comparable with average European implantation vol-
umes for CTR-D which remains the more frequent-
ly implanted system in patients with left ventricular
dysfunction and wide ventricular complex. We could
explain this by the fact that provided the lack of com-
plete reimbursement of CRT-D along with limited
volumes of heart transplantations and implantations
of left ventricular assist devices in the country CRT-P
remains the only widely available device to treat pa-
tients with heart failure with reduced ejection fraction
and wide ventricular complex.

An interesting finding is the dynamic change in the
implantation rates on a monthly basis. There was a
clear reduction in the number of all types of implanted
devices in the period March-May 2020 and Novem-
ber 2020-January 2021. These two periods coincide
with the introduction of restrictive measures because
of COVID-19 outbreak and with the peak in number
of cases in the autumn of 2020. It is worth noting that
during the so-called second epidemic wave in the
spring of 2021 the number of implantations was not re-
duced. Such a reduction in the number of implantations
during COVID-19 outbreak has been also reported by
other authors who have shown reduction in all types
of implantations including those with urgent indications
[7,8]. A potential explanation of this observation is the
reduction in the number of elective procedures as rec-
ommended by the documents providing guidance in the
management of cardiovascular disease in the setting
of COVID-19 published by large organisations and so-
cieties [9]. However, this cannot explain the reduction
in the number of implantations by urgent indications. A
likely explanation for this finding might be the fact that
patients did not seek timely medical attention due to
the complicated epidemiological situation.

Centres and specialists

The number of centres in the country reported
in this study (4 per million) is comparable to the av-
erage number reported by the ESC Atlas — 3.8 per
million. The number of centres implanting complex
devices is 2.1 per million and also very similar to the
average number reported by ESC Atlas — 2.3 per
million [2]. There was a significant dispersion in the
implantation volumes in each centre and for each
operator suggesting a different level of expertise.
According to published competence recommenda-
tions each physician involved in CIED implantation
should perform at least 35 primary implantations per
year and maintaining the competence of the centre
necessitates at least 80 primary implantations year-
ly [10, 11].
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EKI' HaxogKu 1 nsbop Ha pexum
Ha cTumyrnaums

Han-yectata vHaMKauma 3a MMMNNaHTaumMsa Ha erek-
TPOHHO YCTPOMCTBO ocTaBa AV OnoKbT, KOWTO € CTaHan
npuUYMHa 3a NoYTY NONOBUHATA MMMIaHTauUMW, nocnensaH
OT cuMHOpoMa Ha B6oMnHUsS CHYCOB Bb3er. Ta3n Haxogka e
B MbITHO CLOTBETCTBME C BeYe NyOnvKyBaHUTe gaHHu [4].

OcTaBa BMCOK CpedHVAT OAn Ha MMMNaHTUpaHuTe
€0HOKYXMHHU YCTPOMCTBA MNPV BCUYKM WHOUKALMN —
38.5%. Ta3n Haxogka e B KOHTpacT € Beye nyornukyBaHu
OaHHU OT HaLMOHamNHW perucTpu, KOUTo AeMOHCTpUpaT
3HAYUTENHO MO-HUCKA YecToTa Ha WMMMMaHTauust Ha
Te3n ycTtpomnctea — ob6wo npu 25,5% OT nbpBUYHUTE
UMNaHTauum cnopen AaHHUTE OT UTanuaHCKus pe-
rmcTbp [3]. MNpun aHanu3 Ha M3Non3BaHUTE PEXMMU Ha
CTUMynaums CblLLO Ce YCTaHOBsiIBA OAM Ha pexvMmuTe
6e3 npencbpgHa ctumynaums (VVI n VDD) ot 41,8%,
KOWTO € MO-BMCOK OT AOKMNaABaHus B OpYrv NpoyYBaHns
[4]. Mpw cHapom Ha 6onHKsa cMHycoB Bb3en VVI pexxum
Ha cTuMynaums e usnonssaH npu 39,1% OT nauneHTu-
Te, KOETO € NO-BUCOK A5 B CPaBHEHUE C JOKNaABaHNTe
27,4% ot apyr HaumoHaneH peructsp [4]. Ctumyna-
unata B pexum VDD cblo e nsnonssaHa npu Manmbk
©povi naumeHTn. Tean pesyntati ca B U3BECTHO NPOTU-
BOpeuune C gencTealumTe Npenopbky, KOUTO AaBaT npe-
OVMCTBO Ha ABYKYXWMHHUTE YCTPOMCTBA, MO3BOMsIBALLU
npegcepgHa CTUMynauus npyv CUMNTOMHW NauMeHTU
CbC CMHAPOM Ha DONHMs cnHycoB Bb3en [12]. Mo oTHo-
LLeHWe Ha Tuna yCcTporcTBo nNpu AV 6rok, npenopbkuTe
CbLLIO AaBaT NPEAMMCTBO Ha ABYKYXWHHUTE YCTPOWCTBA
OCBEH MpW HSAKOW MaLMEHTW, MPU KOMTO HE Ce O4YaKBa
BMCOK MPOLIEHT KaMepHa CTUMynaums UM Mbk ca Ha-
niue KoMopbuaHOCTM, NOTEHLMArHO OrpaHuyaBalim
nonsarta oT ABYKyXMHHaTa cTumynaums. VIHtepecHa Ha-
xoaka 6e3 ACHO KNUHUYHO OBSICHEHWE € BUCOKUAT AN
OBYKYXVMHHW YCTPONCTBA, UMNIaHTMPaHW Npy NauneHTu
C MEPMaHEHTHO MpeacbpAHO MbxaeHe. CumTame, ye
NPUYUHUTE 3a TO3M pe3ynTaT ca CBbP3aHU C HAKOW OT
OrpaHMyeHnsTa Ha NPOyYBaHETO, MOCOYEHWN MO-AOrY.

YCcTaHoBSIBa Ce 3Ha4yMMO BfMUSHME Ha hakTopa
Bb3pacT Bbpxy M3bopa Ha peXuM Ha CTUMynauus,
Kato BbB Bb3pacTtoBuTe rpynu 80-89 n 90-99 rogm-
HW Ce oT4yMTa HapacTBaHe Ha gana Ha VVI pexuma.
MopobHa Haxodka e onucaHa u OT Apyru aBTopu [4].
Han-BeposaTHUTE Npu4MHKU 3a HabnogaBaHaTa OT Hac
TeHOEeHUMs ca yBennyaBaHETO Ha KOMOpOUAHOCTUTE,
BroLIaBaHETO Ha OOLLOTO CbCTOAHME Ha MauMeHTuTe,
KaKTO W MOTEHLMANHO NO-BMCOKUS PUCK OT YCIOXHe-
HUS B Te3n Bb3pacTtoBu rpynu [13].

OrpaHuyeHus

OCHOBHO OrpaHu4yeHve Ha npoyyBaHeTo e, Ye Aaa-
HHUTE MpoM3XOoXOaT OT PEerncTbp 6e3 Bb3MOXHOCT 3a
KOHTPOI Ha NPaBUIHOTO U MbITHO BbBEXAaHEe Ha UHAOP-
mMauusaTa. MNMopaaun HyxgaTa oT NoMbiBaHe Ha perncTbpa

Preimplantation ECG and pacing mode
selection

In the studied registry atrioventricular block (in
almost half of the cases), followed by sick sinus syn-
drome remained the most common indications for
CIED implantation. This finding corroborates already
published data [4].

The proportion of implanted single chamber devic-
es across all indications remained high at 38.5%. This
is in contrast with already published data from national
registries which demonstrate much lower proportion of
these devices — 25.5% of all primary implantations ac-
cording to the Italian pacemaker registry [3]. The anal-
ysis of pacing modes used in our registry demonstrated
that pacing modes not allowing atrial pacing (VVI and
VDD) were used in 41.8% of all antibradycardia devic-
es which is higher than the already reported rates [4].
In sick sinus syndrome VVI mode was used in 39.1% of
the cases which is a greater proportion than the report-
ed 27.4% in the Spanish pacemaker registry [4]. A less
frequently used pacing mode was VDD. These find-
ings contradict with the most recent recommendations
which favour dual chamber devices in symptomatic
patients with sick sinus syndrome as they allow for atri-
al-based pacing [12]. In AV block dual chamber devices
are also preferred except for selected patients in which
high proportion of ventricular pacing is not expected or
there are comorbidities which limit the potential bene-
fit of dual chamber pacing. An interesting finding with
no straightforward explanation from the clinical point of
view is the high proportion of patients with permanent
atrial fibrillation who were implanted with dual-chamber
devices. We believe that the underlying reasons for this
result are associated with some of the limitations of the
study as pointed out below.

Age was found to be a factor significantly affect-
ing 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 [4]. The most likely explanation for this
trend is increasing rates of comorbidities and frailty
as well as reportedly higher complication risk in these
age groups [13].

Limitations

The main limitation of the current study is the
fact that it represents registry data with all the in-
herent disadvantages like lack of control of data
entry. Because of the compulsory data entry for
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3a OTYMTaHe Ha genHocTTa npeq HaunoHanHaTa 3gpas-
HOOCUIypuUTENHa Kaca U HanM4mMeTo Ha 3aObIDKUTENHU
3a MombBaHe MnoreTa B permcrbpa, ce envMMuH1Mpa Bb3-
MOXXHOCTTa 3a HEMbITHO BbBEXAaAHE Ha MOBEYETO JAHHW.
3a n3bareaHe Ha HETOYHOCTM JaHHUTE OT He3aabImKu-
TEMHWTE 3a MoMbBaHe MnoneTa (Hamp. MHTpaonepaTmBe-
HWTE NapameTpy Ha enekTpoauTe) He ca aHanManpaHu
B HacToAwwoTo npoyysaHe. OcTaBa Bb3MOXHOCTTA 3a
HETOYHO MOMbIIBAHE Ha AaHHWTE OT OTAErnHUTe onepa-
TOpW, KOETO € OrpaHNYeHne MPUCHLLIO 3a BCUYKW Peruc-
Tpu. Taka Hanpumep, B 21% oOT criydanTte etuornormsra
Ha PUTBMHOTO UMM NMPOBOLHOTO HapYLLUEHVE e KogupaHa
KaTo HemssecTHa. CblLUO Taka ce Habnogasa BUCOK AAn
OBYKYXMHHW YCTPOWCTBA NP NaLUEHTUTE C NepMaHeHT-
HO MPEeACHbPOHO MbXAeHe. Tean HaxodKu MOoHe oT4acTu
MoraT ga 6baat O0SCHEHW C HEKOPEKTHO WM HETOYHO
nombfiBaHe Ha MHGOPMaUMSATa B perncrbpa.

[pyro BaxxHO orpaHuYeHre e N3Norna3BaHeTo Ha KoJo-
BeTe oT EURID kaptata 3a etnonorusi, cumntom n EKIT.
Mpy 1M3Non3BaHETO MM HA MpaKTVKa HEBMHArN ChbLLUECT-
BYBa Bb3MOXHOCT 3a SICHO OTAMbepeHLMpaHe Ha BaXKHU
KNUHUYHK cueHapun. Hanpumep, nog kog C8 morat aa
Oboat BbBeaeHU NaumeHTn ¢ OpagmapuTMus Npy npea-
CbpOHO MbXKAEHe, KOMTO BCLLLHOCT O1xa nonagHanu v B
kon E6. CbLuo Taka Ha 6a3aTta Ha JaHHUTE OT perncTbpa
He e Bb3MOXXHO YTOYHSIBAHETO Ha HSKOM OT MPUYMHUTE,
Hanarawy nMnnadTaums. PeanHo, B nocoyeHata eTtuo-
norna E3 (abnauusi) Guxa mornm ga nonagHat criydau
crneq yCcrnoXHeHa kaTeTbpHa abnauusi 3a neveHve Ha
apuUTMMM UMK TakMBa C MPOBOAHO HapyLUEHUe, HacTbMNu-
110 KaTo YCIOXXHEHWE Ha ankoxorHa cenTtanHa abnaums
3a feyeHne Ha xunepTpoduyHa obCTpyKTMBHA Kapamo-
mMuonatus. B Tasu cuctema ot kogoBe ce yCcTaHOBsiBa U
nybnnpaxe Ha guarHosn — kogose C8 (chronic AFib) n E6
(chronic AFib+bradycardia) B enektpokapauorpadckmte
WHOMKaLMK ce NPUMNOKpMBAT, a nonagart B ABE OTAENHU
py6purKkM — cboTBETHO AV BrOK M CUHAPOM Ha BOMHUA Cu-
HyCcOB Bb3er. B T03v cMmcbin n3nonaeaHeTo Ha KogoBeTe
ot EURID nma cBouTe CbLUECTBEHU OrpaHnyeHuns. Heob-
XOOMMO € 1 onpeaernsiHe Ha NMo-ToYHWU npaBuia, No KOUTo
[a ce nonbriBaT KOAOBETE NMPU CbOTBETHUTE MaLMEHTN.

AHanusMpaHuTe OaHHWM ca 3a nepuop OT 22 me-
cela, nopaauM KOeTo BTOPUST pasrnexaaH BpemeBu
nepuog (2020-2021) He obxBalla nbnHM 12 meceua.
ToBa He Mo3BOMsiIBa aJjekBaTHO CpaBHEHWe Ha nose-
4YeTo M3cneaBaHW Nokasartenu 3a gearta nepuoga. llo-
pagu ToBa He e Bb3MOXHO Aa Obae oueHeHa TOYHO U
BpeMeBaTa AMHaMMKa Ha MHOrO OT TSX.

Bbnpekn Tesn orpaHuyeHusi, NpoyyBaHeTo naBa
OeTaineH nornen BbpXy AEWHOCTTa erlekTpokapamo-
CTMMYynaLms 3a ronsim BpeMeBu MHTepBar.

3AKNIOYEHUE

HaunoHanHuat pernctbp BG-Pace BkntouBa cuc-
TEMHO BbBEAEHW AaHHM 3a peguua gemorpadocku,

the successful reporting to the National Health In-
surance Fund and the presence of required fields
the possibility of incomplete data entry has been al-
most completely eliminated. To avoid inaccuracies
data from the optional fields (e.g. intraoperative
measurements of the leads) were not analysed in
the current study. However, there still remains the
possibility for inaccurate data entry in the required
fields which is a limitation inherent to all registries.
For instance that could be the explanation for the
high proportion of patients (21%) in which the etiol-
ogy was coded as unknown.

Another important limitation is the use of codes
from the EURID card for etiology, symptoms and ECG.
Using these codes does not always allow for a detailed
description of important clinical scenarios. For instance,
patients with bradyarrhythmia during atrial fibrillation
could be coded both with C8 and E6 which could lead
to ambiguity. In addition, registry data does not allow
for determining the exact causes for implantation in
many situations. For instance, etiology E3 (ablation)
could include cases of complicated catheter ablation
of arrhythmias as well as those with AV block following
alcohol septal ablation for the treatment of hypertrophic
obstructive cardiomyopathy. This coding system also
allows for ambivalence in some codes — for instance
codes C8 (chronic AFib) and E6 (chronic AFib+brady-
cardia) in the electrocardiographic indications for im-
plantation overlap. In spite of that they belong to two
separate sections — AV block and sick sinus syndrome,
respectively. Therefore, using EURID coding system
is fraught with many limitations. Creation and imple-
mentation of stricter rules of using these codes is also
needed.

Data used in this registry covers a time interval of
22 months. Therefore, the period 2020-2021 does not
encompass a full 12-month period. This limits appropri-
ate comparison of most parameters between the two
predefined periods. For the same reason, it is not pos-
sible to analyse accurately the changes of many pa-
rameters over the two periods.

Despite these obvious limitations the study pro-
vides a detailed view on cardiac pacing in the country
over a significant time interval.

CONCLUSION

The national registry BG-Pace includes systemati-
cally entered data on many demographical, clinical and
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KIMHWYHW 1M MPOLIEAYPHN MOKa3aTenu enekTpokapauno-
cTumynaumsaTa B bbnrapus 3a npogbrkuteneH nepu-
o4 OT Bpeme. HactosawmaTt nbpBu AeTanneH aHanus
Ha AgenHocTTa Ha 6GasaTa Ha ronam Gpor naumeHTr
AEMOHCTPUpPa OTHOCUTENTHO HUCHK BPOW MMNIaHTauum
B CpaBHEHVE CbC CPEOHOTO E€BPOMEWNCKO HMBO, He3a-
BMCMMO OT JOCTaTbyHMS Opow LieHTpOBE B CTpaHaTa.
ToBa Baky OCODBEHO 3a CIOXHWUTE MMMIAHTUPYyEMMU
€eKTPOHHM yCTponCcTBa. AanbT HA MMNaHTMpaHuTe
©[0HOKYXVHHW eNEeKTPOKapauoCcTMynaTopu octaBsa Bu-
cok. CUCTEMHOTO (Hamp. eXerogHo) npocriegsiBaHe u
aHanusmpaHe Ha AaHHWTe OT peructTbpa 6w gano Ha-
COKa 3a ONTMMM3MpaHe Ha JerHoCTTa.

He e OeknapupaH KOHGIUKmM Ha uHmepecu
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MpunoxeHue 1 / Apendix 1

Cnu1CbK Ha LeHTpOBeTe M OMepaTopuTe, y4acTBaLUM C BbBEXAaHE Ha JaHHW B perncrbpa no
efnekTpokapamoctumynauus BGPace*

LleHTpoBe

Onepatopu

Apknbasem Cutn KAMHKK CbpAEeYHO-CbA0B LEHTHP

[-p Bopuc Cnasues

Apknbasem Cutn KnnHuk Tokyaa

[-p Bopucnas bopucos

BonHwuua ,Jl1ozeHey” — Codun

[ou. Bacun Benyes

BMA

[-p Bacun Tpalikos

MBAN " Cseta MeTka" — BuamH

[Mpod. Bnagumup Laros |

MBAJ1 "CbpLe 1 MO3bK"

[-p MNaspun Ctoes

MBAJ1 HaumoHanHa KapanonoruyHa 6onHunua

[-p Feopru Mpuropos

MBA/ Nync A-p leopru l'yprypues
MBA/T Mbameps, [-p AaHnen Mapyos
MBA/1 Tpakua [-p Avumntbp Mapkos

MBAJT YHn Xocnutan

[Oou. Jo6pu XasbpbacaHos

MBAJT Xapgxun Aumntbp — CanseH

[-p Aywko WepemeTos

MBAJ "Xpucto boTtes — Bpaua"

O-p Emunanan MaptuHos

MOBAN "[O-p C1. Yepkesos" ALl

[O-p *epap Wabaxun

CBAJIK Meaumka Kop

[-p MBaino Koxyxapos

CBAJIK MneseH

[-p NBaH MaHykos

CBAJIK Ambon EAL

[-p MBaHeTa MoHuesa

YMBA/ —Mnosans ALl

[-p UckpeH MapBaHCcKu

YMBAJ1 AnekcaHapoBCKa

[-p Kpacumunp Anekcunes

YMBAJT leBa Mapua

[-p Kpacumup [xxnHcos

YMBA/ Cs. AHHa

[-p Kpacumump MNetkos

YMBA/ Cs. l'eopru

[-p Kpacumupa Yonakosa

YMBAJ/ Cs. EkaTepuHa

[-p Mapua PagkoBa

YMBA/ Cs. MapuHa

[-p MapTtuH Xpuctos

YMEBAN Coduamep,

[-p Munen MNpeposcku

YMBAJT Cvpue n Mo3bk

[-p Muxann Muxanes

YMBA/ Liapuua MoaHHa — UCY/

[-p Muxann Mpotuy

YMBAJICM" H. W. NMuporos"

[-p Momunn MapuHos

[-p Haga MNaHueBa

[-p Hukonati NeTtpos

[-p Hukonai CrosHoB

[-p OpanH JlnuaHos

[-p Nelio CumeoHoB

[-p MeHyo MeHyes

[-p NeTtbp MNeTpos

[O-p PagoceeT [Jobpes Koxyxapos

[-p PycnaH Kacabos

[-p Cawko KeoBcku

[ou. CeeTocnas Moses

[-p Ceetocnas Kyprtes

[0-p Csetocnas Croumeros

[-p Cugmkynax Paxumum

[Jou. Cotnup Mapues

[-p ToHn 3naTaHoB

[-p ®apxaT PynagsaHa,

[-p Xpucto MaHykos

[-p Leua Benkosa

*HavMeHOBaHUATA Ha LIEHTPOBETE M MMEHaTa Ha onepaTopuTe ca NogpeseHu No asbyyeH pes KaTo He ca acoLMnpaHn
nomexay cu Tbii KaTo npes nepuoga 2019-2021 Hakom OT onepaTopuTe ca paboTuan B NOBeYe OT eAMH LEHTBP.



