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BbBepeHue: MHtpaBackynaphusT yntpassyk (IVUS) e obpaseH MeTog, KOMTO Ce U3non3sa OCHOBHO B MHTEPBEHLMOHANHaTa
Kapamonorus 3a xapaktepuanpaHe Ha MopdonorusiTa Ha nesnsiTa, KonmMyecTBeHO onpeaensHe Ha 3HaYMMOCTTa Ha nnakuTe,
HacouBaHe 3a onpefensHe pasvepa Ha CTeHTa, OLeHKa Ha WMMNaHTMpaHeTo Ha CTEeHTOBeTE U ugeHTUdULMpaHe Ha
npouenypHu yenoxHenus. Len: HacToswmsaT aHanua uMa 3a Len aa npefctaBv aHanua Ha pasxogHata eekTUBHOCT 1
aHanu3 Ha B1oKeTHOTO Bb3AENCTBIE Ha MHTpaBACKyNapHIS yNTpasByk 3a 06pa3Ha AnarHoCTUKa Npy NaLyMeHTI, NOANoKeH:N
Ha CbpeyHa KaTeTepu3aLus 1 NepkyTaHHU KopoHapHW MHTepBeHLu. MaTepuman n metoau: CbafaneH e Moaer, oLeHsBaLl
pasxogHata edektusHocT Ha IVUS pbkoBoaeHa PCI cnpsimo PCI ¢ knacuyeckaTa aHrorpadcki pbkoBoA€eHa CTpaTerms.
AHanuauTe 13non3eart 3apaBHa NepCnekTvBa 1 rneaHa Touka Ha nnartela HauvoHanHa 3gpasHoocuryputenHa kaca (H30K).
1136paHusT nkoHOMUYecku MeToA 3a oueHka Ha [VUS e ot tuna pasxoa/nonesHocT (cost-utility analysis). B gombnHeHue e
npoBefeH 1 aHanua pasxop/edextusHocT (cost-effectiveness analysis). 3opasHuTe Nonan 3a NALMEHTUTE B NPUNOKEHNS
MOZEN ca u3MepeHu kato AobaBeHn roguHn XmBoT ¢ Aobpo kavectBo (quality-adjusted life years — QALY) v nobasexm
rognHi xmeoT (life years — LYs). Pesyntatu: MposexaaHeto Ha PCI, pvkoBogeHa ot IVUS, reHepupa AOMbIHUTENHM
06wy pasxogn ot 2329,40 ne. npu 0,2660 pombnHuTenHn QALYs n npu 0,4932 cnevenenn LYs, B cpasHeHue ¢ PCl,
PBKOBOAEHA OT KOHBEHLMOHAMHA KOPOHapHa aHruorpadus npu naumeHtn cbe STEMI. AHanoryHo, nposexgaHeTo Ha PCl,
pbkoBogeHa ot IVUS, reHepupa gombanuTenHu obwwm pasxoan ot 2213,11 ne. npu 0,1363 gombnumtentm QALYs 1 npu
0,2457 cnevenenu LYs, B cpaBHeHve ¢ PCl, pbkoBogeHa OT KOHBEHLMOHANHA KOpOHapHa aHrorpacvs Mpy nauueHT ¢
UA/NSTEMI. 3akntouenme: [VUS prbkoBopeHata ctpatervs 3a PCl e pa3xogHo epekTiBHa Bb3MOXHOCT 3a BbTPECHA0BA
0bpasHa anarHocTuka..

WHTpaBackynapeH ynTpassyk, IVUS, ncxemmyHa 6onect Ha CbpLieTo, hapmMakonkKOHOMMYECKa OLieHKa
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Introduction: Intravascular ultrasound (IVUS) is an imaging modality used primarily in interventional cardiology to
characterize lesion morphology, quantify plaque significance, guide stent sizing, assess stent implantation, and identify
procedural complications. Aim: This analysis aims to present a cost-effectiveness analysis and budget impact analy-
sis of intravascular ultrasound for imaging in patients undergoing cardiac catheterization and percutaneous coronary
interventions. Material and methods: A model evaluating the cost-effectiveness of IVUS-guided PCI versus PCI with
the classic angiography-guided strategy was created. The analyses used a healthcare perspective of the payer - the
National Health Insurance Fund (NHIF). The economic method chosen to evaluate IVUS is of the cost-utility analysis
type. In addition, a cost-effectiveness analysis was conducted. Health benefits for patients in the applied model were
measured as quality-adjusted life years (QALYs) and life-years added (LYs). Results: Performing IVUS-guided PClI
generated an additional total cost of BGN 2,329.40 at 0.2660 additional QALYs and 0.4932 LYs gained, compared with
PCI guided by conventional coronary angiography in patients with STEMI. Similarly, performing IVUS-guided PCI gener-
ated an additional total cost of BGN 2,213.11 at 0.1363 additional QALYs and 0.2457 LYs gained, compared with PCI
guided by conventional coronary angiography in patients with UAINSTEMI. Conclusion: The IVUS-guided PCl strategy
is a cost-effective option for intravascular imaging.

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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BbBEOLEHMUE

NcxemnyHata 6onect Ha cbpueTo (MBC) e ocHoB-
Ha MpuYMHA 32 CMBPTHOCT M 3aryba Ha roguHN XUBOT,
KOopurmpaHu ¢ otumTaHe Ha yBpexaanusta (DALY), B
cBeToBeH Mawab. ToBa ce AbIIKMU [MaBHO Ha OTHOCU-
TENHO BUCOKaTa 4YecToTa Ha (MoBTapsLM ce) ronemmu
HexenaHu cbpaeyHo-cbaoBu cvbutus (MACE) kato
nocrieguua ot MBC, koeTo BoAM OO BMCOKM HMBA Ha
xocnutanusauus. JleyeHneto Ha WMBC BknoyBa ums-
BbpLUBaHE Ha KOpOHapeH Harnac unu nepkyTaHHa Ko-
poHapHa uHTepBeHuus (PCI). KopoHapHusT Gannac e
onepaTtvMBHa Hameca, KOATO obrekyaBa CUMMTOMUTE
Ha NBC 1 Bb3CTaHOBSABA KOPOHAPHUSA KPpbBOTOK. [lep-
KyTaHHaTa KOpoHapHa UHTepBeHUMA e npoLeaypa, npu
KOSITO Ce M3BbpLUBA KOPOHApHa aHruonnactuka u ce
noctaBaT metanHm (BMS) unu megukameHT-M3nbYBa-
wwm cteHToBe (DES).

HacokuTe 3a neveHme Ha CbpOeYHO-CbAOBM 3a-
bonsaBaHus npenopbyBaT M3MNOM3BaHETO Ha WHTpa-
BackynapeH yntpassyk (IVUS) no speme Ha PCI [1].
IVUS e obpaseH MeTod, KOWTO Ce M3Mon3Ba OCHOBHO
B MHTEpPBEHLMOHaNHaTa KapAuosorms 3a xapaktepu-
3upaHe Ha Mopdpornornsita Ha nesmsTa, KonM4ecTBeHO
onpegensiHe Ha 3HAYMMOCTTa Ha NIaknTe, Haco4BaHe
3a onpegensiHe pasmepa Ha CTeHTa, OLEeHKa Ha UM-
NNaHTUPaHETO Ha CTEHTOBETE U MAeHTUdULMpPaHe Ha
npoueaypHU yCrioxXHeHuns [2].

Hactosawmar aHanu3 vMa 3a uen ga npencrasu
aHanmu3 Ha pasxogHata eeKTMBHOCT U aHanm3 Ha Oto-
[KETHOTO Bb3AENCTBME HA WHTpaBACKyNapHUS ynTpas-
BYK 32 obpa3Ha AvarHoCTuKa Npu NaumMeHTI, NoANoXKeHU
Ha cbpdeyvHa katerepmsaumst U NepKyTaHHWU KOpOHapHU
VHTEPBEHLN.

MATEPUAN U METOOMU

N36paHnaT MKOHOMMYECKM METOA 3a OLEeHKa Ha
IVUS e ot Tnna pasxoa/nonesHoct (cost-utility analysis).
B ponbnHeHve e NpoBeaeH 1 aHanus pasxoa/edekTms-
HocT (cost-effectiveness analysis). 3gpaBHuTe Nnonau 3a
naunMeHTuTe B MPUIOXKEHNs MOAEN ca M3MEPEeHU KaTo
pobaBeHn roavHM XMBOT C J00po kadecTtBo (quality-
adjusted life years — QALY) n gobaBeHu roguHn >XMBOT
(life years — LYs). PasxogHaTta pekTMBHOCT Ha CpaBHsI-
BaHWTE Tepanuu e OLEeHeHa NocpeacTBOM U34MCTIsBa-
He Ha WHKPeMEHTarHMTEe CbOTHOLUEHMSI Ha pa3XxofHa-
Ta edektusHocT: ICUR (nB./QALY) n ICER (nB./LYS).
MpennoyeTeHnTe MeTOaM 3a OLiEHKa ca cbobpaseHun C
nyonukyBaHUTe Npenopbky, ykasaHmsita Ha EUnetHTA
N ca NOAXOOsLM OTHOCHO HayMHa Ha M3MepBaHe Ha
3npaBHuTe nonsu Ha IVUS.

intravascular ultrasound, IVUS, ischemic heart disease, pharmacoeconomic evaluation
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INTRODUCTION

Ischemic heart disease (IHD) is a major cause
of mortality and disability-adjusted life-years (DA-
LYs) lost worldwide. This is mainly due to the rel-
atively high incidence of (recurrent) major adverse
cardiovascular events (MACE) as a consequence
of IHD, resulting in high rates of hospitalization.
Treatment of IHD includes performing coronary ar-
tery bypass grafting or percutaneous coronary in-
tervention (PCI). Coronary bypass surgery is a sur-
gical intervention that relieves IHD symptoms and
restores coronary blood flow. Percutaneous coro-
nary intervention is a procedure in which coronary
angioplasty is performed and bare-metal (BMS) or
drug-eluting stents (DES) are placed.

Guidelines for the management of cardiovas-
cular diseases recommend the use of intravascu-
lar ultrasound (IVUS) during PCI [1]. IVUS is an
imaging modality used primarily in intervention-
al cardiology to characterize lesion morphology,
quantify plaque significance, guide stent sizing,
assess stent implantation, and identify procedural
complications [2].

This review aims to present a cost-effectiveness
and budget impact analysis of intravascular ultra-
sound for imaging in patients undergoing cardiac
catheterization and percutaneous coronary interven-
tions.

MATERIAL AND METHODS

The economic method chosen to evaluate IVUS is
of the cost-utility analysis type. In addition, a cost-ef-
fectiveness analysis was conducted. Health benefits
for patients in the applied model were measured as
quality-adjusted life years (QALYs) and life-years
added (LYs). The cost-effectiveness of the compared
therapies was assessed by calculating incremental
cost-effectiveness ratios: ICUR (BGN/QALY) and
ICER (BGN/LYs). The preferred evaluation methods
are consistent with published recommendations, and
EUnetHTA guidelines and are appropriate on how to
measure the health benefits of IVUS.
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3a uenuTe Ha aHanM3a € Cb3gadeH MoAer, OLeHs-
BaLL, pa3xogHaTa edoektnBHocT Ha IVUS pbkoBogeHa PCI
cnpsimo PCI ¢ knacuyeckata aHrmorpadockm pbkoBoaeHa
cTpaterusi. AHanmanTe U3Non3Bar 3apaBHa NepcrnekTnea
W rmegHa Todka Ha nnarteua HaunoHanHa agpaBHoocury-
putenHa kaca (H3OK). MNepcnekTuBaTa v rmegHaTa Touka
npeanonarat B aHanuaute ga 6vgar obxsaHatM mMeau-
LIMHCKW pa3xoaw, BkrtoveHn B Gromketa Ha H30OK.

BpemeBMAT XOPU3OHT 3a OLEHKa Ha pasxogute 1
30paBHUTE MOM3N OT OLEHSABAHWS TepaneBTUYeH Mnog-
xon — IVUS, e go »xwuBoT. [Npoab/mkuTenHocTTa My € B
CbOTBETCTBME C MPENopbKUTE, MyOornuKyBaHn B ,Pbko-
BOLCTBO OTHOCHO W3MCKBAHUATA KbM CbObPXKaAHWETO
Ha aHanusa 3a oueHka Ha 3gpaBHaTta TexHonorus (Mpu-
noxeHue Ne 6 kbm un. 35, an. 3 n 6 kbm Hapenbara
3a ycrnosusTa, NpaBunara 1 pega 3a perynupaHe u pe-
MMCTPUpPaHe Ha LIeHWTE Ha NIEKApCTBEHUTE MPOAYKTH)“.
To3n XOpU30HT € n3dpaH ga obxBaHe ObMArOCPOYHUTE
KITUMHUYHU M UKOHOMWUYECKN Bb3OEWNCTBUS, CBbP3aHN C
BbTpecbaoBa oObOpasHa [OuarHOCTMKa Mpu nNaumeHTw,
noasnoXeHn Ha cbpaeyHa katetepusauus n PCI.

Pasxoagute, cBbp3aHu ¢ nposexagaHe Ha PCI, pb-
koBogeHa oT IVUS, n pbkoBogeHa OT KOHBEHLMOHANHa
KOpOHapHa aHruorpadusi, ca nNpeactaBeHn no rpynu
— pasxoau 3a YCTPOWCTBO, pa3xOAu 3a MpUITOXeHue
N pasxogm, CBbP3aHN C KOHTPOI Ha YCIOXHEeHusTa B
pesynTaT Ha 3abonsBaHeTo. B aHanusa 3a oueHka Ha
IVUS pbvkoBoaeHaTa PCI cnpsamo PCI, pvkoBogeHa oT
KOHBEHLMOHanHa KopoHapHa aHrnorpadusi, e npuno-
XEHO OAMCKOHTHO HMBO OT 3,5% KakTo Ha pasxoauTe,
Taka W Ha pesynrtaTuTe.

AHanus Ha pa3xoau nNpu NnepKyTaHHa KOpoHapHa
aHruonnacTtuka, pbkoBogeHa ot IVUS

3asBeHata ueHa 3a ycTpowncTteo e 2000,00 nB. ¢
OOC. 3asiBeHaTa LeHa oTpassiBa pa3xoda 3a kaTeTbp,
KonTo crieasa ga 6bae otumtan kbMm H3OK npu 100%
HMBO Ha 3annaiwiaHe. CTOMHOCTTa Ha U3LENNETO He e
06Bbp3aHa C KOHKPETEH MPON3BOAMUTEN.

PCI ce ocblyecTBsiBaT B ycnosusita Ha 6onHu4Ha
MeauUMHCKa noMoLy,. VIHBasmBHaTa AMarHoCTUYHa npo-
Leaypa no oLeHka Ha enuKapaHUsS KObBEH MOTOK BNN3a B
WHOVKaLMWTE 3a XOCNUTanM3aums no KNMHUYHN MbTEeKK
(KI): Ne 17.1 (MHea3usHa OuacHocmuka Ha CbpPOEeYHO-
cvdoeu 3abornsieaHusi npu nuya Had 18 2o0uHu), Ne
20.1 (MHmMepseHUUOHa/IHO JleHeHUe U c8bp3aHume C
Heeo QuacHOCMUYHU Kamemapu3auyuu rpu CbpOe4yHo-
cb0osu 3aborigeaHus rpu nuya Had 18 eo0uHu), Ne 25
(JuaesHocmuka u neyeHue Ha HecmabusnHa ¢popma Ha
aHaUHa MeKmopuc ¢ UHBa3usHO u3credsaHe), Ne 26
(JuaeHocmuka u nedyeHue Ha HecmaburHa ¢hopma Ha
aHauHa rnekmopuc ¢ UHMep8eHUUOHaIHO fie4eHue) n
Ne 28 ([JuaeHocmuka u fiedeHue Ha 0CmbpP KOPOHapeH
CUHOpPOM C nepcucmupawa enesayusi Ha ST-ceameHm
C UHMEePBEHUUOHAsIHO fIeHeHUe).

For the analysis, a model was created to as-
sess the cost-effectiveness of IVUS-guided PCI
versus PCIl with the classic angiography-guided
strategy. The analyses used a healthcare perspec-
tive of the payer - the National Health Insurance
Fund (NHIF). This perspective assumes that medi-
cal costs included in the NHIF budget are included
in the analyses.

The time horizon for evaluating the costs and
health benefits of the IVUS treatment approach is
a lifetime. The duration is following the recommen-
dations published in the ‘Guidance on the content
requirements for the analysis of health technology
assessment (Annex 6 to Art. 35, para. 3 and 6 to the
Ordinance on Conditions, Rules, and Procedures for
the Regulation and Registration of the Prices of Me-
dicinal Products)”. This horizon was chosen to cover
the long-term clinical and economic impacts associ-
ated with intravascular imaging in patients undergo-
ing cardiac catheterization and PCI.

Costs associated with performing IVUS-guided
PCI and conventional coronary angiography-guided
PCI are presented by group — device costs, procedure
costs, and costs associated with control of complica-
tions resulting from the disease. In the analysis evalu-
ating IVUS-guided PCI versus PCI guided by conven-
tional coronary angiography, a discount level of 3.5%
was applied to both costs and outcomes.

Cost analysis of IVUS-guided percutaneous
coronary angioplasty

The quoted price for the device is BGN 2 000,00
including VAT. The quoted cost reflects the catheter
cost to be reimbursed by the NHIF at the 100% pay-
ment level. The cost of the device is not linked to a
specific manufacturer.

PCls are performed in a hospital setting. The in-
vasive diagnostic procedure of epicardial blood flow
assessmentis included in the indications for hospital-
ization under clinical pathways (CP): No 17.1 (/nva-
sive diagnosis of cardiovascular diseases in persons
over 18 years), No 20.1 (Interventional treatment and
related diagnostic catheterizations in cardiovascular
diseases in persons over 18 years), No 25 (Diagno-
sis and treatment of unstable angina pectoris with
invasive procedure), No 26 (Diagnosis and treatment
of unstable angina pectoris with interventional treat-
ment), and No 28 (Diagnosis and treatment of acute
coronary syndrome with persistent ST-segment ele-
vation with interventional treatment).
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WauncneH e cpeqHo npeTerneH pasxof Ha 6asa egu-
HUYHUTE LEHN 1 06EMUTE Ha KITUHUYHWTE MbTEKW, Nyonn-
KyBaHu B HaumoHanHusa pamkoB orosop 3a 2022-2025 1.
MpoueHTHOTO pasnpeaeneHne 3a Beska KI e nonyyeHo,
KaTo KOHKPETHMS NporHo3vnpaH obem 3a gageHa Kil e cb-
OTHEeCeH KbM OOLLOTO KONMMYECTBO 3a BCUYKW BKITHOUYEHU
KI. PaaxoguTe ca npeacraseHu B Tabn. 1.

Mo oTHOWeHVe Ha pasxoauTe, CBbP3aHN C KOHTPON
Ha yCrnoXHeHusTa OT 3abonsBaHeTo, B MKOHOMUYECKNS
MOZEnN ca BKITHYEHN Pasxoam 3a MeauLMHCKM OENHOCTY,
dhapmakoTepanma 1 pexabunutaumsi npy MHGQapPKT Ha
Muokapaa (M) n octbp KopoHapeH cuHapom (OKC). Ha-
CTbNBaHe Ha Mbpau 1 BTopn MW B ycnosms Ha 60MHUYHO
neyeHve e octomHocteHa no KIM Ne 28 (OwarHocTvka u
rle4yeHne Ha OCTbP KOPOHApeH CUHOPOM C MepcucTmpa-
Wa enesauns Ha ST CErMEHT C MHTEPBEHLIMOHASHO Jle-
yeHve). MpoabIMKUTENHOTO NeYeHne U pexadunutauusi
cneq MW e octoriHocTeHo no KI Ne 255 (Mpoabmkuten-
HO fneYeHne 1 paHHa pexabunuTaums cried MHapKT Ha
Muokapda v cnep CbpaedHy nHTepseHummn — cpegHo 10
OHW) 1 dapmakoTepanus ¢ clopidogrel. Beuukn gpyru
Bb3MOXHW YCIIOXKHEHWS U HAYMHBT MM Ha OCTOMHOCTSBa-
He ca nNpeacTaBenu B Tadn. 2.

A weighted average cost was calculated based
on unit prices and clinical pathway volumes, pub-
lished in the National Framework Agreement for
2022-2025. The percentage distribution for each CP
is obtained as the specific forecasted volume for a
given CP is related to the total amount for all includ-
ed CPs. The costs are presented in Table 1.

In terms of costs associated with the control of
disease complications, the economic model includes
costs for medical activities, pharmacotherapy, and
rehabilitation for myocardial infarction (MI) and acute
coronary syndrome (ACS). Occurrence of first and
second MI in a hospital setting is reimbursed under
CP No 28 (Diagnosis and treatment of acute coro-
nary syndrome with persistent ST-segment elevation
with interventional treatment). Continuous treatment
and rehabilitation after Ml is reimbursed under CP
No 255 (Prolonged treatment and early rehabilitation
after myocardial infarction and after cardiac inter-
ventions — average 10 days) and pharmacotherapy
with clopidogrel. All other possible complications and
their costing are presented in Table 2.

Ta6nuua 1. Pa3xoau, cBbp3aHu C NpoBexaaHe Ha NepKyTaHHa KOPOHapHa MHTepBeHL S
Table 1. Costs associated with performing percutaneous coronary intervention

KnMHUYHU nbTekun

Clinical pathways

18 roavHun)

KM Ne 17.1 (MiHBa3nBHa AnarHoCcTMKa Ha CbpAeYHO-CbA0BK 3abonsBaHus Npu nuua Hag

EanHnyHa LyeHa, nB.. Ob6em

Costs per unit, nB. Volume

1134,00 15 538 20,59%

CP No 17.1 (Invasive diagnosis of cardiovascular diseases in persons over 18 years)

KM Ne 20.1 (MHTepBeHUMOHANHO feYeHne 1 CBbP3aHUTE C HEro ANarHOCTUYHU
KaTeTepusauum npu cbpaevHo-CbA0BM 3abonaBaHus Npy nuua Hag 18 roamHn)

over 18 years)

CP No 20.1 (Interventional treatment and related diagnostic catheterizations in persons

4536,00 11 601 15,37%

MHBA3MBHO MU3cneansaHe

KM Ne25 (dnarHocTtuka n neveHue Ha HectabunHa hopma Ha aHrMHa NekTopuc ¢

1404,00 23133 30,66%

CP No 25 (Diagnosis and treatment of unstable angina pectoris with invasive procedure)

MHTEepBEHUMOHAIHO nequme)

KM Ne26 ([dmarHocTuka n neveHve Ha HectabunHa opma Ha aHrMHa NekTopuc ¢

4320,00 17 042 22,58%

ment)

CP No 26 (Diagnosis and treatment of unstable angina pectoris with interventional treat-

eneBauusi Ha ST cermMmeHT NHTEpBEHUNOHAaIHoO neHeHme)

KIM Ne28 (OunarHocTuka n neyeHne Ha oCTbp KOPOHAPEH CUHAPOM C nepcucTmpalla

ment elevation with interventional treatment)

CpepgHo npeTersieH pasxoa, nB..

Weighted average cost, BGN

CP No 28 (Diagnosis and treatment of acute coronary syndrome with persistent ST-seg-

5724,00 8148 10,80%

2954,89

U3nonzeaHu cbkpaweHust: KM — knuHnuHa nbteka // Abbreviations: CP — Clinical pathway
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Tabnuua 2. Pa3xoau 3a ycnoxHeHus — IVUS // Table 2. Costs of complications — IVUS

YcnoxHeHus Pa3xopn, nB. U3TOYHUK
Complications Costs, BGN
Mbpeu MU (1-6 meceL) HPL 2020-2022/KIM Ne 28
5724,00
First MI (1-6 months) NFA 2020-2022/CP Ne 28
Zl_g:ﬁ:?;mae:xr:;;eqewe 1 pexabunutauums cnea nbpeu M HP[ 2020-2022
P _ _ 1755,13
Prolonged treatment and rehabilitation after first Ml (annual NFA 2020-2022
cost)?
Btopu MU (1-6 meceL) HP[J 2020-2022/KIM Ne 28
5724,00
Second MI (1-6 months) NFA 2020-2022/CP Ne 28
Zl_goazzﬁmae:;;o ;eqeume n pexabunutauus cneg sTopu MU HP[1 2020-2022
AUTIEH pasxon _ 1755,13
Prolonged treatment and rehabilitation after second Ml (an- NFA 2020-2022
nual cost)?
CpepnHo npeTterneH pa3xog 3a PCl (n3nonaeaH e pa3xop 3a HP[] 2020-2022
KOHTpon Ha M)® 2954,89
Weighted average cost of PCI (cost of MI control used)® NFA 2020-2022
OcTbp KOopoHapeH cuHapom (0-6 meceL)® 2769.11 HP[ 2020-2022
Acute coronary syndrome (0-6 months)° , NFA 2020-2022
OcTbp KOpoHapeH cuHapom (6-12 meceu) 877 57 HP[ 2020-2022
Acute coronary syndrome (6-12 months)? ' NFA 2020-2022
Btopu MU (0-6 meceu)? HP[ 2020-2022
6601,57
Second MI (0-6 months)® NFA 2020-2022
Btopn MU (6-12 mecew)® HP[ 2020-2022
877,57
Second MI (6-12 months)’ NFA 2020-2022
Pasxop 6e3 HacTbnBaHe Ha cbbutne (Markov)? ; ] HP[ 2020-2022
755,13
Cost without event (Markov)? NFA 2020-2022
HP[ 2020-2022 — pa3xopg npv BTopu MU (1-6 meceua)
Pasxop 3a MU (Markov) 1 roguvLleH pasxo[ 3a NPoAbIMKUTENHO NeYeHre 1
exabunutauus, pasgeneH Ha aBe
6601,57 P P
NFA 2020-2022 — the cost of a second MI (1 - 6 months) and
Cost per Ml (Markov) the annual cost of continuous treatment and rehabilitation
divided by two.
Pa3xon 3a npoabmxuTenHo neyveHne n Pexabunuraums npu HP[ 2020-2022
MW (Markov)?
C f i d rehabilitation for MI (M 179513
ost of continuous treatment and rehabilitation for M| (Mar- NFA 2020-2022
kov)?
MoeTtopHa PCI HP[J 2020-2022
2954,89
Second PCI NFA 2020-2022
MoeTtopHa PCI (Markov)? HP[J 2020-2022
1755,13
Second PCI (Markov)? NFA 2020-2022

U3nonseaHu cbkpaweHusi: MU — MuokapaeH nHdpapkT; PCI — NepkyTaHHa kopoHapHa nHTepBeHumns; HPIl — HauvoHaneH pamkoB JoroBop
Abbreviations: MI — myocardial infarction; PCI — percutaneous coronary intervention; NFA — National Framework Agreement

3abenexka: foguHNS pasxod 3a NPOAbLIMKUTENHO NneyeHve u pexabunuTaums creq HacTbrnBaHe Ha MW ca OCTOMHOCTEHM Mo crnegHus
HauuH: 10 gHeBeH npecTtoi no KM Ne 28 (c eanHnyHa ueHa 85,02 nB.) + roauviueH pasxopn 3a tepanus ¢ clopidrogel (54,73 nB.); SBux 1abn. 1;
®Pa3xop 3a nbpeu MW MuHyc cpegHo npeterneH pasxon 3a PCl; ToavwHmsaT pasxon 3a NpoabIKUTENHO NeYeHre 1 pexabunurtauus cneg
nbpBu MW, pasgeneH Ha aBe. APa3sxopn 3a nbpeu MU + pasxop 3a NpoabImKUTENHO NeveHre 1 pexabunutaums cned nbpeu MU 3a nepuog ot 6
Meceua. ([ OAMLLIHUAT pa3xo 3a NPOAbINKUTENHO neveHne u pexabunuraumsa cneg stopn MU, pasgeneH Ha ABe — 3a 6 meceua.

Note: 2Annual cost for prolonged treatment and rehabilitation after the occurrence of Ml were reimbursed as follows: 10-day stay under CP No
28 (with unit cost 85,02 BGN) + annual cost of clopidogrel therapy (54,73 BGN); °See Table 1; °First Ml cost minus weighted average PCI cost;
dAnnual cost for continuous treatment and rehabilitation after first MI divided by two. ¢First Ml cost + post-first Ml continuing care and rehabilita-
tion cost over 6 months. The annual cost for continuous treatment and rehabilitation after a second M, divided by two - for 6 months
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AHanus Ha pa3xogu Npu NepKyTaHHa
KOpOHapHa aHrMonnacTuka, pbKoBoAeHa
OT KOHBEHLIMOHaNHa KOpOHapHa aHruorpadus

Pasxogute 3a npoeexaaHe Ha PCIl n pasxogute,
CBbpP3aHM C KOHTPOI Ha YCNOXHEHUsATa oT 3abonsiBaHe-
TO MpW NepKyTaHHa KOPOHapHa aHrMonnacTuka, pbKo-
BOAEHa OT KOHBEHLMOHAaHa KOpoHapHa aHrmorpadgus,
ca aHanornyHu Ha pasxogmte npu IVUS pbkoBogeHa
nepkyTaHHa KOpOHapHa aHrMonnacTuka.

CTpykTypa Ha mogena

3a oueHka pasxogHaTta edekTnBHocT Ha IVUS pb-
KOBOAEHa NepKyTaHHa KOpOHapHa MHTEPBEHLMSA Crpsi-
MO MepKyTaHHa KOPOHapHa UHTEPBEHLNS, PbKOBOAEHA
OT KOHBEHULMOHaHa KopoHapHa aHrnorpadgus (KA), e
cb3pageH moaen B Microsoft Excel, cbecTosw, ce oT aBe
yacTu. lMbpBaTta YacT BKMYBa AbPBOBUAEH MOAEN Ha
pelueHusTa, Moaenupankm KNMHUYHUTE cbonTUSA npes
nbpBaTa roanHa oT BpeMeBUs XOpU30HT. [bpBaTta ro-
OVHa e pasgerneHa Ha aBa Bpemesu nepuoga: ot 0 go
30 gHn n ot 31 gHn o 1 rogmnHa. Broparta yacT Bktou-
Ba Mogen Ha MapkoB, KOMTO No3BossiBa ObJITOCPOYHA
eKkcTpanonaums (4o XXUBOT) Ha pa3xoauTe 1 3gpaBHUTe
nonsu Ha Bcsika antepHaTtuBa. CTpykTypaTta Ha moge-
na e npegcrtaBeHa Ha dour. 1.

3OpaBHUTE CHCTOSAHMS B MoJena ca:

— 6e3 cbouTHS;

— noetopHa PCI;

Dedsion tree year 1

| |

Arpeat PO

H
| 1]

T T
0-1 fresfith 2-12 moeth

Srart state i Markoy Model

Cost analysis of percutaneous coronary

angioplasty guided by conventional coronary

angiography

The costs of performing PCI and the costs as-
sociated with controlling disease complications
in percutaneous coronary angioplasty guided by
conventional coronary angiography were similar to
those in IVUS-guided percutaneous coronary an-
gioplasty.

Structure of the model

To evaluate the cost-effectiveness of IVUS-guid-
ed percutaneous coronary intervention versus per-
cutaneous coronary intervention guided by con-
ventional coronary angiography (CA), a two-part
Microsoft Excel model was created. The first part
includes a decision tree model, modelling clinical
events during the first year of the time horizon. The
first year is divided into two time periods: 0 to 30
days and 31 days to 1 year. The second part incor-
porates a Markov model that allows long-term (life-
time) extrapolation of the costs and health benefits
of each alternative. The structure of the model is
presented in Figure 1.

Health states in the model are:

— no events;

- second PCl,

Markov model post-1 year

— 5

— =T l

=
} .

\ M

Markow Modsl 41 years

U3snonseaHu cbkpaweHust: Ml — nidpapkt Ha mnokapaa; PCI — nepkyTaHHa KOpoHapHa MHTEPBEHLUS

Abbreviations: MI — myocardial infarction; PCI — percutaneous coronary intervention

®ur. 1. CtpykTypa Ha mogena // Fig. 1. Structure of the model
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— MUOKapAeH NHMapKT;

— cMbpT (abcopbumpallo CbCTOsIHKE).

B mogena ca pasrnegany ABe nauuMeHTCKu nonyna-
uum oT peanHa 6asa gaHHU C pasnnyHM N3XOOHW PUCKO-
BE 3a HaCTbMBaHe Ha CLOUTUS:

e [laLneHTn ¢ OCTbp MUOKaPAEH UH(PAPKT C eneBa-
umna Ha ST-cermeHTta (STEMI), nognoxenun Ha PCI.

e [laumeHTn ¢ HectabunHa crteHokapams/M Ges
ST-enesauus (UA/NSTEMI), nognoxenun Ha PCI.

o /I3XOOHUAT pUCK 3@ HAcTbMBaHe Ha OnpeaeneHo
cbbuTne B Mogena ce OCHOBaBa Ha pucka, CBbp3aH C
npoBexaaHeto Ha PCl, pbkoBogeHa OT KOHBEHLIMOHAT-
Ha KOpoHapHa aHrnorpadus. Pasnukata B KNUHUYHUTE
cbbutns npu IVUS pbkoeogeHa PCI u PCI, pbkoBoae-
Ha OT KOHBEHLMOHanHa KopoHapHa aHruorpadwusi, ce
OLEHSIBAT Ype3 npuraraHe Ha OTHOCUTENHU edekTn oT
neveHueto (odds ratios) B pesyntar Ha npernega Ha
KNUHWYHaTa e(pekTUBHOCT U CUHTE3a Ha JoKa3aTencTea
[3-5]. Mogen®sT npaBu cnegHUTE 4OMNYCKaHUS:

o OTHOCMTENHUTE TepaneBTUYHU edekTn ce npu-
narat kakto 3a nauueHtn ce¢ STEMI n PCI, Taka n 3a
naumeHTn ¢ UA/NSTEMI n PCI, T.e. He ce npunarar oT-
OernHn TepaneBTUYHN edekTu.

o OTHOCMTENHUTE edekTn ce npurarat camo 3a
nbpBaTa roguHa B mogerna (ObpBO Ha pelleHusTa).
Cnep 1 rognHa (Mogen Ha MapkoB), MogenbT U3nonssa
6asoBus puck mexxay 31 aHu 1 1 rognHa, npeobpasysaH
BbB BEPOSATHOCT 3a 1 roguHa.

o BeposATHOCTMTE 3a CMBPT, MHAAPKT Ha MMoKap-
na v nostopHa PCI cnen roanHa 1 He Bapupar cnopea
BMa Ha NHTepBEHLMATA.

o [lauMeHTUTe, KOUTO HEe ca npexuBenu cbbutre B
ObPBOTO Ha pelueHudTa (rogrHa 1), moraT ga npexuBesT
camMo efHo cbbutre B mogena Ha Mapkos (MW mnu nos-
TopHa PCI).

o [launeHTnTE, KOMTO MPEXMBABAT CbOMTNE B Obp-
BOTO Ha peLleHnsTa, He MoraT ja NPEeXnBEST HUTO e4HO
cbbuTne B Mogena Ha Mapkos.

e Bcuukm noetapsilm ce PCIl ca HennaHupaHu cb-
OuTKA (Hem3brpaemm), C U3KIOHEHNE HA NOETaNHW U1
nnaHupaHy npowenypu, Kouto obMKHOBEHO ce criydsar
B paMKuTe Ha nbpBusa Mecel, cnef unaekcHa PCI.

e LleHaTa, u3non3BaHa B Mofgena 3a nauueHTu
¢ OKC (MW wnu HectabunHa cteHokapaus), HO 6es
HacTbMNBaHe Ha Apyro cbbuTMe, ce npunara camo 3a
naumneHTn, KOUTO ca MManu MHgapKT Ha MUoKapAaa.

o CnegHuTe MpPOMEHNMBU ca AETEPMUHUCTUYHMU
(T.e. Te He ca BapupaHu B PSA) — npar Ha peHTabunHocT
(no gaHHm ot HCW); pasxogm no 3gpaBHO CbCTOSHME
(Bb3 OCHOBa Ha aHanuaun, KOUTO U3MON3BaT eANHUYHU
pasxoan OT HauMOHarHW U3TOYHUUM Ha Bbnrapus —
HP[ 2020-2022), pa3xoan 3a nekapcrea (Bb3 OCHOBa
Ha HP[O 2020-2022) n BepoATHOCTU 328 CMbPTHOCT Ha
o6LoTo HaceneHue (no gaHHu Ha HC).

— myocardial infarction;

— death (absorbing state).

Two populations from a real-world database with
different baseline event risks were considered in the
model:

e Patients with acute ST-segment elevation myo-
cardial infarction (STEMI) undergoing PCI.

e Patients with unstable angina/non-ST-elevation
MI (UA/NSTEMI) undergoing PCI.

e The baseline risk of a given event occurring
in the model was based on the risk associated with
undergoing PCI guided by conventional coronary
angiography. The difference in clinical events be-
tween IVUS-guided PCl and PCI guided by con-
ventional coronary angiography is estimated by ap-
plying relative treatment effects (odds ratios) as a
result of clinical effectiveness review and evidence
synthesis [3-5]. The model makes the following as-
sumptions:

e Relative therapeutic effects applied to both
STEMI and PCI patients and UA/NSTEMI and PCI
patients, i.e., no separate therapeutic effects ap-
plied.

e Relative effects are only applied for the first
year in the model (decision tree). After 1 year (Mar-
kov model), the model uses the baseline risk be-
tween 31 days and 1 year converted to a 1-year
probability.

e The probabilities of death, myocardial infarction,
and second PCI after 1 year do not vary by interven-
tion type.

e Patients who did not experience an event in
the decision tree (year 1) may experience only one
event in the Markov model (Ml or repeat PCI).

e Patients who experience an event in the deci-
sion tree may not experience any event in the Mar-
kov model.

e All second PCls are unplanned events (non-
elective), except for staged or elective procedures,
which typically occur within the first month after an
index PCI.

e The price used in the model for patients with
ACS (Ml or unstable angina) but no occurrence of any
other event applied only to patients who had a myo-
cardial infarction;

e The following variables are deterministic (i.e.,
they do not vary in the PSA) — cost-effective thresh-
old (based on NSI data); health state costs (based
on analyses that use unit costs from Bulgaria’s na-
tional sources — NFA 2020-2022), drug costs (based
on NFA 2020-2022), and general population mortal-
ity probabilities (based on NSI data).
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e [Mpynara ce egHa 1 CbLya BEPOSTHOCT 3a CbOUTK-
sATa (CMbPT, MHapKT Ha Muokapga unu nostopHa PCI)
mexay 31 gHu 1 1 roaMHa, He3aBUCUMO Jann HAKOW OT
naumeHTuTe e NPexmBsn cbbutue unmn He mexay 0 go
30 gHw.

e [pvema ce, 4e vectotata Ha MW unu noBTOpHa
PCI cnen 1 roavHa e cblyaTta Kato yectotarta 3a naum-
€HTUTe Ha KopoHapHa aHrvorpadus mexagy 31 aHn un 1
roguHa.

e B mogena Ha MapkoB, naumneHTUTe MoraT Aa ocTa-
HaT B 3apaBHuUTe cbeTosiHns MW n noetopHa PCIl camo
3a eaviH UMKb (B KOWTO MOMEHT Te TpsibBa Aa npemMuHaT
KbM abcopbupalllo CbCTOSHME UK 30PaBHU CbCTOSIHUS
cnen MW/cnep noetopHa PCI.

e [lpexogHaTa BEpPOSITHOCT 3@ CMbPT 3a BCSKO OT
30paBHUTE CLCTOSIHWSA € onpeferieHa Ypes npunaraHe Ha
CbOTBETHUTE CTaHOAPTHU KOE(ULIMEHTU HA CMBLPTHOCT
(SMRs) kbMm crneundunyHUTE 3a LMKbIa H1Ba Ha obLua
CMBPTHOCT Ha HacerneHueTo. ToBa O3HayaBa, Ye HMBaTa
Ha CMBbPTHOCT HapacTBaT C Bb3pacTTa Ha NauneHTuTe B
mogerna.

AHanu3 Ha GlI0aXeTHOTO Bb3AencTBUe

Llenta Ha aHanm3a Ha GLOMKETHOTO Bb3AENCTBUE €
Ja Ce OLEHSIT ONPEeKTHUTe roamwHu pasxoau ot IVUS
npv NaumeHTW, NOANOXEHW Ha CbpAevYHa KaTeTepusa-
umsa n PCIl. AHanu3bT Ha OHOOKETHOTO Bb3OencTesune e
nNpoBeaeH OT rnegHa Touvka Ha nnateua — H30K. Beunukn
pas3xoau, KOMTO He ca OT rnedHa Todka Ha 3annallalara
WHCTUTYLMSI, Ca U3KITKOYEHN OT HacTOSILLMSA aHanus.

BpemeBUSAT XOpPU30OHT BbB Bpb3ka C aHanu3a Ha
OHOKETHOTO Bb3AENCTBUE € 3 TOOUHU, @ NPOrHO3HUAT
Opor maumMeHTn e npeacTtaBeH Ha Tabn. 3. M3bpaHu-
AT BPEMEBM XOPU3OHT OTrOBapsi Ha nepmoaa, 3a KOMTo
H3OK nnaHupa pasyetnte Ha o4akBaHWUTE CU ObaeLLm
pa3xoan. CtonHocTTa Ha IVUS He e oOBbp3aHa C KOH-
kpeteH nponssoguTen n npu 100% HMBO Ha peumbyp-
cauust oT H3OK e otyeTteHa Ha 2000 nB. ¢ 4AC.

AHanuabT Jonycka, Yye pasxogute 3a MeguuuH-
ckarta genHoct IVUS ce octonHocTtssaT no KM Ne 17.1
UHea3usHa duazHocmuka rpu cbpdeyHo-cb008uU 3abo-
nsaeaHus npu nuya Had 18 2oduHu, KM Ne 20.1 MHmep-
B8EHUUOHaJTHO J/le4YeHuUe U Cebp3aHu C Heao duazHoc-
muy4HU kKamemepu3ayuu rpu suya Had 18 2o0uHu, KI1
Ne 25 [JuazHocmuka u niedeHue Ha HecmabusiHa ¢hop-

e The same probability of events (death, myo-
cardial infarction, or second PCI) between 31 days
and 1 year is applied, whether or not any patient
experienced an event between 0 to 30 days.

e The incidence of Ml or second PCI after 1 year
was assumed to be the same as the incidence for
patients undergoing coronary angiography between
31 days and 1 year.

¢ |[n the Markov model, patients could remain in
the MI and second PCI health states for only one
cycle (at which point they must transition to the ab-
sorbing state or post-Ml/post-second PCI health
states.

e The transition probability of death for each of
the health states was determined by applying the
respective standard mortality ratios (SMRs) to the
cycle-specific total population mortality rates. This
means that mortality rates increase with the age of
patients in the model.

Budget impact analysis

The purpose of the budget impact analysis was
to estimate the direct annual costs of IVUS in pa-
tients undergoing cardiac catheterization and PCI.
The budget impact analysis was conducted from the
payer perspective - NHIF. All costs that are not cov-
ered by the payer perspective are excluded from
this analysis.

The time horizon for the budget impact analysis
is 3 years and the estimated number of patients is
presented in Table 3. The time horizon corresponds
to the period for which the NHIF plans its estimates
of expected future costs. The cost of IVUS is not
linked to a specific manufacturer and at 100% NHIF
reimbursement level is reported at 2000 BGN in-
cluding VAT.

The analysis assumes that the cost of the OCT
procedure is reimbursed under CP No 17.1 Invasive
diagnosis of cardiovascular diseases in persons
over 18 years, CP No 20.1 Interventional treatment
and related diagnostic catheterizations in persons
over 18 years, CP No 25 Diagnosis and treatment of
unstable angina pectoris with invasive procedure,

Tabnuua 3. NMporHo3eH 6poi NauneHTn, noaxoasLum 3a neyeHue c IVUS
Table 3. Estimated number of patients suitable for IVUS treatment

FoanHa 1

FoaunHa 2 FoanHa 3

lpozHo3eH 6pol nayueHmu, NOOXo0sawU 3a 1e4eHue ¢ MeOUUUHCKa
deliHocm IVUS

Year 1 Year 2 Year 3

2100 2500 3000

Estimated number of patients suitable for treatment with IVUS procedure
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Ma Ha aHeuHa Nnekmopuc ¢ UHea3usHo u3credsaHe, KI1
Ne 26 [JuazHocmuka u fiedeHue Ha HecmabusiHa ¢hop-
Ma Ha aHauHa MeKmopuc ¢ UHMep8eHUUOHasIHO fe4ye-
Hue n Kl Ne 28 [JuaezHocmuka u rie4eHUe Ha ocmbp
KOpoHapeH CUHOPOM C fepcucmupaw,a enesayust Ha
ST-ceameHm ¢ uHMepPBEeHUUOHaITHO fle4eHue.

PE3YNTATH

MaumeHTn cbe STEMI

OT npegcraBeHuTe pesynTtatu B Tabn. 4 ctaea siCHO,
Yye obLmTe pa3xoam 3a npoeexaaHe Ha IVUS pbkoBoae-
Ha PCI, ebanusat Ha 13 372,39 nB., gokato 3a PCI, pb-
KOBOZi€Ha OT KOHBEHLIMOHAaHa KopoHapHa aHrmorpacdms,
Bb3nuaaT Ha 11 043,00 nB. npu naumeHT cbc STEMI.

N36opbT Ha cTpaTterMs 3a npoBexpaHe Ha PCI,
BKMoYBalla MeauuumHckata pgenHoct IVUS, Boan no
6,0040 pobaeeHn QALYs mn 10,9381 pobaseHn LYs.
MN36opbT Ha cTpaterus 3a PCI, BkntouBalla KOHBEHLNO-
HarHa KopoHapHa aHruorpadus Bogm oo 5,7380 pnoba-
BeHn QALYs 1 10,4448 pobaseHu LYs.

MpoeexaaHeto Ha PCI, pvkoBogeHa ot IVUS, reHe-
pvpa gonmbiHUTENHM ooy pasxogu ot 2 329,40 ne. npu
0,2660 gonbnHuTenHn QALYs u npu 0,4932 cnevenenun
LYs, B cpaBHeHue ¢ PCI, pbkoBogeHa OT KOHBEHLMOHA-
Ha KOpOHapHa aHrmorpadusa npy naumeHTn cse STEMIL.

M3uncnenute ctoriHoct Ha ICUR n ICER 3a PCI, pb-
koBogeHa ot IVUS (ICUR = 8757,12 nB./QALY 1 ICER =
4722,67 nB./LYS) cnpsAMo anTepHaTuBHaTa MeguumuHcKa
penHoct (PCI, pbkoBogeHa OT KOHBEHLMOHanHa Kopo-
HapHa aHrvorpadusl) ce pasrnornarar B MbpBM KBaApPaHT
Ha rpadmkata Ha pasxogHata edekTuBHocT (north-east
— NO-BMCOK pa3xof Npuv NO-BUCOKM CTOMHOCTY 3a 34paBHU
Mon3un) NoA yCroBHO NPUETUsI Npar 3a bnaronpusiTHa pas-
xogHa edpektmBHocT oT 60 636,00 nB./QALY.

CP No 26 Diagnosis and treatment of unstable an-
gina pectoris with interventional treatment, and CP
No 28 Diagnosis and treatment of acute coronary
syndrome with persistent ST-segment elevation
with interventional treatment.

RESULTS
Patients with STEMI

From the results presented in Table 4, it is clear
that the total cost of performing IVUS-guided PCI was
BGN 13,372.39, whereas PCI guided by conventional
coronary angiography was BGN 11,043.00 in patients
with STEMI.

Choosing a PCI strategy with IVUS resulted in
6,0040 added QALYs and 10,9381 added LYs. Choos-
ing a PCI strategy with conventional coronary angiog-
raphy resulted in 5,7380 added QALYs and 10,4448
added LYs.

Performing IVUS-guided PCI generated an addi-
tional total cost of BGN 2,329.40 at 0.2660 addition-
al QALYs and 0.4932 LYs gained, compared with PCI
guided by conventional coronary angiography in pa-
tients with STEMI.

The calculated ICUR and ICER values for the
IVUS-guided PCI (ICUR = BGN 8,757.12/QALY and
ICER = BGN 4,722.67/LYs) relative to the alternative
(PCI guided by conventional coronary angiography)
are located in the first quadrant of the cost-effective-
ness graph (north-east — higher cost at higher health
benefit values) below the conventionally accepted
threshold for favourable cost-effectiveness of BGN
60,636.00/QALY.

Ta6nuua 4. Pesyntaty oT npoBeAeHUsA aHanus3 npu nauneHTn cbc STEMI
Table 4. Results of the analysis in patients with STEMI

Crtpaterumn npu nposexpaHe Ha MKW // PCI strategies

KopoHapHa aHrnorpadus

Pe3yntatu // Results

06wy pasxoau, nB.
Total costs, BGN

Coronary angiography

13 372,39 11 043,00

QALYs

6,0040 5,7380

MHerMeHTaJ‘IHO OTHOLLEeHue, pa3xogu, nBe.

Incremental ratio, costs, BGN

2329,40

MHKpeMeHTanHo oTHoweHue, QALYs
Incremental ratio, QALYs

0,2660

ICUR (nB./QALYs) // (BGN/QALYs)

8 757,12

LYs

10,9381 10,4448

[ob6aseHn LYs
LYs gained

0,4932

ICER (nB./LYs) // (BGN/LYS)

4722,67

WU3nonssaHu cbkpaweHusi: QALY — roguHm xumBoT ¢ Aobpo kadecTBo (quality adjusted life-years); ICUR — nHkpeMeHTanHo oTHoLleHve pa3xoa/
nonesHocT; ICER — MHKpemMeHTanHo OTHOLeHWe pa3xoa-edeKTMBHOCT; LY'S — roguHu XumBoT
Abbreviations: QALY — quality-adjusted life-years; ICUR — incremental cost-utility ratio; ICER — incremental cost-effectiveness ratio; LY — life years
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Ha Tabn. 5 e npeacraBeHa abcontoTHaTa peaykums
B KNMHUYHWUTE cbbuTuS (cMbpT, MU 1 nostopHa PCI)
npu IVUS pwkoBogeHa PCIl n PCI, pbkoBogeHa oT Ko-
poHapHa aHrnorpadwusi. Pesyntatute nokaseart, Ye Be-
posiTHOCTTa 3a cMbpT, MU 1 npoBexagaHe Ha NOBTOPHA
PCl e gBa nbTM no-ronsiMa npu M3bop Ha cTpaTterus ¢
KOpOHapHa aHrmorpadus npv naumeHtn cbec STEMI.
WN36op Ha IVUS cTtpaTerns 3a nposexgaHe Ha PCl Ha-
mansBa ¢ 40% crniydaute Ha cMbpT, ¢ 50% HacTbinMnuTe
MUOKapAHU MHAapKTK 1 ¢ 39% nNpoBexaaHeTo Ha NoB-
TopHa PCI owe npes nbpBaTa rogvHa.

Table 5 shows the absolute reduction in clinical
events (death, MI, and second PCI) for IVUS-guid-
ed PCI and coronary angiography-guided PCI. The
results showed that the likelihood of death, MI, and
undergoing a second PCIl was twice as high when
a coronary angiography-guided strategy was chosen
in patients with STEMI. The choice of an IVUS strat-
egy for PCI reduces mortality by 40%, myocardial
infarctions by 50%, and second PCI by 39% in the
first year.

Tabnuua 5. AGcontoTHa peayKuusi B KNMHUYHUTE CbOUTUSA Npu naumeHT cbe STEMI - roguHa 1
Table 5. An absolute reduction in clinical events in STEMI patients - year 1

KnuHu4Hu cuoutusa

Clinical events

CMBpT MU
Death Mi

MoBTopHa PCI

Second PCI

IVUS ctpaterus

Avoided events

57,97 25,55 7,69
IVUS strategy
KopoHapHa aHruorpacusi
ponap Pach 97,12 51,73 12,58
Coronary angiography
M3berHatn cvbuTtns
-39,15 -26,17 -4.89

Penykuus B %

Reduction, %

-40% -51% -39%

WU3nonseaHu cbkpaweHusi: IVUS — BbTpecbaoB ynTtpassyk; MU — mnokapaeH nHdapkT; MKW — nepkyTaHHa kopoHapHa MHTepBeHUMS

Abbreviations: IVUS — intravascular ultrasound; MI — myocardial infarction; PCI — percutaneous coronary intervention

Pe3yntatu oT npoBegeHus aHanus3
npu nauymeHTn ¢ UA/NSTEMI

OT npencraBeHnTe pe3ynTati B Tabn. 6 ctaBa siCHO,
Ye obLLMTe pa3xoam 3a npoeexaaHe Ha IVUS pbkoBoae-
Ha PCI, Bbanusat Ha 13 618,42, nokato PCI, pbkoBoaeHa
OT KOHBEHLIMOHAaNHa KopoHapHa aHrnorpadmsi Bbanusar
Ha 11 405,30 nB. npu naumeHtn ¢ UA/NSTEMI.

N36opbT Ha cTpaTternss 3a nposexaaHe Ha PCl,
BKMNtoYBalla MeauumHckata pgendoct IVUS, Bogn po
6,2199 pobaseHn QALYs n 11,3588 nobasenn LYs. U3-
OopbT Ha cTpaterna 3a PCI, BkrtoyBaLla KOHBEHLMOHArT-
Ha KopoHapHa aHruorpacdwus, Boan 4o 6,0836 nobaBeHun
QALYs 1 11,1130 noGaseHu LYs.

MpoeexaaHeTo Ha PCI, pbkoBogeHa ot IVUS, reHe-
pypa AOMbIHUTENHN 06K pa3xoau oT 2213,11 nB. npu
0,1363 ponbnHutenHn QALYs u npu 0,2457 cneveneHun
LYs, B cpaBHeHue ¢ PCl, pbkoBogeHa OT KOHBEHLMOHAr-
Ha KOpOHapHa aHrnorpadums.

Nauncnenute ctomHoctn Ha ICUR un ICER 3a PCI,
pbkoBogeHa ot IVUS (ICUR = 16 238,27 nB./QALY 1
ICER = 9006,28 nB./LYSs) cnpsimMo anTepHaTuBHaTa me-
anumHeka geviHoct (PCI, ppkoBogeHa OT KOHBEHLMOHAr-
Ha KOpOHapHa aHrvorpadus) ce pasnonarat B MbpBu
KBagpaHT Ha rpacukata Ha pasxogHata eqeKTUBHOCT
(north-east — No-BMCOK pa3xo Npu NO-BUCOKN CTOMHOCTM

Results of the analysis in patients with UA/
NSTEMI

From the results presented in Table 6, it is clear
that the total cost of performing IVUS-guided PCI
amounted to BGN 13,618.42, whereas PCI guided
by conventional coronary angiography amounted to
BGN 11,405.30 in patients with UA/NSTEMI.

Choosing a PCI strategy with IVUS resulted
in 6.2199 added QALYs and 11.3588 added LYs.
Choosing a PCI strategy with conventional coronary
angiography resulted in 6,0836 added QALYs and
11,1130 added LYs.

Performing IVUS-guided PCI generated an addi-
tional total cost of BGN 2,213.11 at 0.1363 additional
QALYs and 0.2457 LYs gained, compared with PCI
guided by conventional coronary angiography.

The calculated ICUR and ICER values for the
IVUS-guided PCI (ICUR = BGN 16,238.27/QALY and
ICER = BGN 9,006.28/LYs) relative to the alternative
(PCI guided by conventional coronary angiography)
are located in the first quadrant of the cost-effective-
ness graph (north-east - higher cost at higher health
benefit values) below the conventionally accepted
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3a 34paBHM NON3K) NOA YCITOBHO NpUeTHs npar 3a bnaro-
npusTHa pasxogHa edpekTnBHOCT oT 60 636,00 nB./QALY.

Ha 1abn. 7 e npegcraBeHa abcontoTHaTa penyKumsi B
KMUHWYHUTE cbOoUTMA (cMbPT, MU 1 nosTopHa PCI) npu
IVUS pbroeogeHa PCI u PCI, prkoBogeHa OT KopoHapHa
aHrvorpadus. Pesyntatute nokasear, Ye BepOATHOCTTa
3a cmbpT, MU 1 npoBexxgaHe Ha noetopHa PCIl e gga
NbTU No-ronsimMa npu n3bop Ha cTpaterus ¢ KopoHapHa
aHrvorpacmsa npu naumeHtn ¢ UA/NSTEMI. M36op Ha
IVUS ctpaterns 3a nposexpaHe Ha PCl Hamansea ¢
40% cnyyauTe Ha cMbPT, € 52% HacTbNUIMTE MMOKapAa-
HY MHpapkTK 1 ¢ 45% nposexaaHeTo Ha nosTopHa PCI
oLLle Npe3 MbpBaTa roamHa.

threshold for favourable cost-effectiveness of BGN
60,636.00/QALY.

Table 7 shows the absolute reduction in clinical
events (death, MI, and second PCI) for IVUS-guid-
ed PCI and coronary angiography-guided PCI. The
results showed that the likelihood of death, MI, and
second PCIl was twice as high when a coronary an-
giography-guided strategy was chosen in patients
with UA/NSTEMI. The choice of an IVUS strategy
for PCI reduced mortality by 40%, myocardial in-
farction by 52%, and second PCI by 45% in the first
year.

Tabnuua 6. Pesyntatu ot npoBeaeHus aHanus npu naumeHTu ¢ UA/NSTEMI
Table 6. Results of the analysis in patients with UA/NSTEMI

Ctparerum npu nposexaaHe Ha PCI
PesynTar

PCI strategies
Result

O6wu pasxoau, nB.

Total costs, BGN

KopoHapHa aHrunorpacdus

Coronary angiography

13 618,42 11 405,30

QALYs

6,2199 6,0836

VIHerMeHTaﬂHO OTHOLLEeHue, pa3xogu, nB..

Incremental ratio, costs, BGN

221311

MHKpeMeHTanHo oTHoweHue, QALYs

Incremental ratio, QALY's

0,1363

ICUR (nB./QALYS) // (BGN/QALYs)

16 238,27

LYs

11,3588 11,1130

Cnedvenenn LYs

LYs gained

0,2457

ICER (nB./LYs) // (BGN/LYs)

9 006,28

U3nonseaHu cbkpaweHus: QALY — rogmHm xuBoT ¢ Aobpo kayectBo; ICUR — uHKkpemeHTanHo oTHoleHue pasxop/monesHocT; ICER —
WNHKPEMEHTAarHo OTHOLLEHNe pa3xoa-eeKTMBHOCT; LY'S — roguHu xunsot

Abbreviations: QALY — quality-adjusted life-years; ICUR — incremental cost-utility ratio; ICER — incremental cost-effectiveness ratio; LYs — life year

Tabnuua 7. AGcontoTHa peayKuusi B KINIMHUYHUTE cbouTua npu naumeHtn ¢ UA/NSTEMI - rogmHa 1
Table 7. An absolute reduction in clinical events in UA/NSTEMI patients - year 1

KnuHuyham cbbutma: CmbpT MU MoBTopHa PCI

Clinical events: Death Mi Second PCI

IVUS ctpaterusa
32,69 12,97 7,89
IVUS strategy
KopoHapHa aHruorpacpust
poHap . pac 54,33 27,22 14,38
Coronary angiography
U3berHatn couTus
-21,64 -14,25 -6,49
Avoided events
Peaykuus, %
Ay, © -40 % -52% 45%
Reduction, %

U3nonzeaHu cbkpawjeHusi: IVUS — BbTpecbaoB yntpassyk; MU — mnokapaeH nHdpapkT; PCl — nepkyTaHHa kopoHapHa UHTEPBEHLUS

Abbreviations: IVUS - intravascular ultrasound; Ml - myocardial infarction; PCI - percutaneous coronary intervention
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AHanus Ha OLoQ)KeTHOTO Bb3aencTBme

3a uennTe Ha aHanusa e npeactaBeH cpedHo npe-
TerneH pasxog Ha 6asa eguHUYHWUTE LEHU 1 obemuTe
Ha KIMWHWYHUTE MbTeku, NybrnvkyBaHn B HaumoHanHus
pamkoB gorosop 3a 2022-2025 r. NMpoueHTHOTO pa3npe-
nenenue 3a Beska KIM e nony4eHo kaTto KOHKPETHUSI Mpo-
rHosmpaH obem 3a gageHa Kl e cboTHeECEH KbM 0OLLIOTO
KONmMYecTBO 3a BCMYKM BKtodeHun K (tabn. 8).

B 1abn. 9 ca npeactaBeHn MPOTrHO3HUTE TFOAMULLHM
pasxoau 3a meguumHckata gerHoct IVUS npu 100% 3a-
nnawaHe ot ctpaHa Ha H3OK.

OT aHanms3a Ha pasxoguTe MoXe Aa ce oboowm,
Yye 3a aHanmaupaHus BpemeBu xopu3oHT IVUS yeenu-
YaBa pasxoguTe 3a JledyeHve Ha KopoHapHWUTe BGonecTu
npes3 n3cneaBaHnst NPOrHOCTUYEH NEpPUO OT 3 rOOVHW.
Pasxogute Ha nnateua H3OK npe3 nbpBata roguHa

Budget impact analysis

For the analysis, A weighted average cost was
calculated based on unit prices and clinical path-
way volumes, published in the National Framework
Agreement for 2022-2025. The percentage distribu-
tion for each CP is obtained as the specific fore-
casted volume for a given CP is related to the total
amount for all included CPs (Table 8).

Table 9 presents the estimated annual costs for
the IVUS medical procedure at 100% reimburse-
ment by the NHIF.

From the cost analysis, it could be summarized
that for the time horizon analysed, IVUS increases
the cost of coronary disease treatment over the
3-year forecast period. The cost to the NHIF pay-
er in the first year of IVUS reimbursement is BGN

Tabnuya 8. Bxopsilum AaHHU — KNMUHUYHU MbTEKU, MO KOUTO Ce OCTOMHOCTABAT pa3xoauTe 3a IVUS 1 cpeaHo npeTerneHn CTOMHOCTU
Table 8. Inputs - clinical pathways for reimbursing IVUS costs and weighted averages

HavmeHoBaHMe Ha KNMUHMYHA NbTeKa

Name of clinical pathway

CpegHo
npeverneH
pa3xon

CTtonHocT
Ha KN

06eM KNUHUYHA
nbTeka (bpon)

% CBHOTHO-
weHue

CP reim-
bursemen

Clinical pathway
volume (number)

Weighted aver-

et age costs

Ne 17 1 MHBa3nBHa AnMarHocTuka npy cbpaeYHo-CbA0BU
B 3abonsiBaHust Npv nuua Hag 18 roguHn
. . . . . . 15538 1134 n.. 20,563%
No 17.1 Invasive diagnosis of cardiovascular diseases in per-
B sons over 18 years
Ne 20 1 NHTepBeHLUMOHanHo neyeHne 1 CBbpP3aHu C Hero
B ONarHoCTMYHU KaTeTepu3aumu npu nuua Hag 18 roamHm
P P 11 601 4 536 nB. 15,353%
Ne 20 1 Interventional treatment and related diagnostic cath-
B eterizations in persons over 18 years
Ne 25 InarHoctuka n nevyeHne Ha HectabunHa dopma Ha
- aHrviHa NekTopuc ¢ MHBa3NBHO M3cneaBaHe
23133 1404 n.. 30,614%
Ne 25 Diagnosis and treatment of unstable angina pectoris 2 954,88526 nB.
. with invasive procedure
No 26 HwnarHoctuka n neyeHve Ha HectabunHa dopma Ha
B aHrviHa NeKTopuc C MHTEPBEHLIMOHAMNHO feyeHne
- - - - 17 042 4320 n.. 22,553%
Diagnosis and treatment of unstable angina pectoris
Ne 26 e -
with interventional treatment
[lnarHoctuka 1 neyeHne Ha oCTbP KOPOHapeH
Ne 28 CMHAPOM C NepcucTvpalla eneBaums Ha ST-cermeHT ¢
VNHTEPBEHLMOHAIHO NeveHne
- - 8148 5724 ne. 10,783%
Diagnosis and treatment of acute coronary syndrome
Ne 28 with persistent ST-segment elevation with interventional
treatment

U3nonseaHu cokpaweHust: KM — KnuHuyHa nbTeka
Abbreviations: CP — Clinical pathway

Tabnuya 9. BrogxeTHO Bb3aencTBue 3a nepuopg ot 3 roaunn // Table 9. Budget impact over 3 years

lNoguHa 1

Year 1

FoguHa 2
Year 2

FoguHa 3
Year 3

Pasxoau, n..
Costs, BGN

10 405 259,06

12 387 213,17 14 864 655,80
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oT peumbypcupaHeTo Ha IVUS ca 10 405 259,06 nB.,
12 387 213,17 npes roguHa 2 n 14 864 655,80 nB. npes
nocriegHaTa TpeTaTta roamHa OT pasrnexaaHns nepros.

OBCBXAOAHE

Mpu cpaBHeHneTo Ha IVUS pbkosogeHa PCI ¢ PCI,
PBbKOBOAEHA OT KOHBEHLMOHAMNHA KOPOHapHa aHruorpa-
dus, ca n3bpaHn MKOHOMMYECKN aHanNmM3n OT Tuna pas-
xopn/nonesHoct (CUA) un pasxop/edektuBHocT (CEA),
CbC CbOTBETHWUTE M3MEPUTENU 3a pa3xogHa edeKTuBs-
HocT — ICUR (nB./QALY) 1 ICER (nB./LYS). AHanusbT Ha
pasxoguTe v 30paBHUTE MON3uW € NpeAcTaBeH CbobpasHo
OLieHsIBaHaTa nauMeHTcka nonynaums — nauMeHTn Cbe
STEMI n UA/NSTEMI, nognexaium Ha PCI.

MHKpemMeHTanHoOTO CbOTHOLLEHVWE Ha pa3xoaHata
eheKTUBHOCT e M34MCreHo Ha 6asa KymynaTvBHU CTOW-
HOCTM 3a pas3xogu M 34paBHU MOM3U 3a BCAKO paMmo.
OueHkata Ha pasxogHata edekTUBHOCT € MpoBedeHa
npv npenBapuTenHo 3agafeH npar 3a bnaronpusiTHa
pa3xogHa edpektmBHocT oT 60 636,00 nB./QALY (3 nbTn
BBl Ha rnaea ot HaceneHueTo no AaHHu Ha HCWU 3a
2023 ).

Moxe goa ce 0600wy, 4e nposexaaHeTo Ha PCI, pb-
koBogeHa ot IVUS, reHepuvpa AoNbAHUTENHM 0bLm pas-
xoau ot 2329,40 ne. npu 0,2660 gonbnHuTenHN QALY's
n npu 0,4932 cnedvenenn LYs, B cpaBHeHne ¢ PCI, pb-
KOBOZleHa OT KOHBEHLMOHarHa KopoHapHa aHrnorpagous
npyn naupeHtn ¢ STEMI. AHanorM4Ho, NpoBEXOAHETO
Ha PCI, pvkoBogeHa ot IVUS, reHepupa JOMbAHUTENHM
o6y pasxoam ot 2 213,11 nB. npun 0,1363 gonbnHuUTenN-
HY1 QALY's n npu 0,2457 cnevenenun roamnHm xumeoT (LYS),
B cpaBHeHne ¢ PCIl, pbKkoBogeHa OT KOHBEHLMOHamNHa
KopoHapHa aHrnorpadua npy naupeHtn ¢ UA/NSTEMI.

Ouwe npe3 2003 r. B [JaHnsi € AeMOHCTpMpaHa UKo-
HoMumyecka edbekTuBHOCT Ha IVUS koHTponupaHata PCI
OlLle Ha LIeCTMs MeceL, cref npouenypara, kato T ce
3anasBa 1 JOpW YBeNMYaBa npu bArocpoyHO npocneas-
BaHe (MeauaHa 2,5 roguHu) [6]. YcTtaHoBeHO €, Ye pas-
xoguTe ca no-Hncku B rpynata c¢ IVUS, ¢ kymynatmeHu
pasxoau ot &163 672 (43 000 nB.) B rpynata ¢ IVUS B
cpaBHeHuve ¢ &313 706 (82 400 nB.) B rpynara ¢ Kopo-
HapHa aHruorpacus (p = 0,01). o Bpeme Ha LANOTO
npoyYBaHe CpeaHUTE pPasxogou Ha OeH ca MO-HUCKM B
rpynata ¢ IVUS (p = 0,01). B rpynata ¢ IVUS 78% ot
naumMeHTUTe He ca UManm rofnsMoO HEXenaHo CbpAeYHO
cbbuTre B cpaBHeHne ¢ 59% B rpynata c KopoHapHaTa
aHrvorpadcus (p = 0,04), KOeTo NokasBa OTHOLLEHWE Ha
BeposiTHOCTUTE OT 2,5 B nonsa Ha IVUS.

B Wtanua ynotpebata Ha IVUS e npeagnodvTaHa
cTpatervsi B CpaBHEHWE C U3MOM3BaHe CaMO Ha aHru-
orpacbusi no Bpeme Ha PCl ¢ DES [7]. MNpu obxBaLLaHe Ha
nMbriHaTa NPOOBIPKUTENHOCT Ha XMBOTa Ha MauMeHTuTe,
ToBa npoyysaHe nokassa otpuuaterneH ICER. ICER oc-
TaBa No-HUCBK OT npueTtus npar Ha WTP, gopwu korato ce

10,405,259.06, BGN 12,387,213.17 in year 2, and
BGN 14,864,655.80 in the last third year of the pe-
riod.

DiscussION

In the comparison of IVUS-guided PCI with
PCI guided by conventional angiography, cost-util-
ity (CUA) and cost-effectiveness (CEA) economic
analyses were chosen, with the corresponding cost-
effectiveness measures - ICUR (BGN/QALY) and
ICER (BGN/LYs). The cost-benefit analysis is pre-
sented according to the patient population evalu-
ated — patients with STEMI and UA/NSTEMI under-
going PCI.

The incremental cost-effectiveness ratio was
calculated based on cumulative cost and health
benefit values for each arm. The cost-effective-
ness assessment was conducted at a prespecified
favourable cost-effectiveness threshold of BGN
60,636.00/QALY (3 times GDP per capita according
to NSI 2023).

It could be summarized that performing IVUS-
guided PCIl generated an additional total cost of
BGN 2,329.40 at 0.2660 additional QALYs and
0.4932 LYs gained, compared with PCI, guided
by conventional coronary angiography in patients
with STEMI. Similarly, performing IVUS-guided PCI
generated an additional total cost of BGN 2,213.11
at 0.1363 additional QALYs and 0.2457 life-years
(LYs) gained, compared with PCI guided by con-
ventional coronary angiography in patients with UA/
NSTEMI.

As early as 2003, the cost-effectiveness of
IVUS-guided PCI was demonstrated in Denmark six
months after the procedure and was maintained and
even increased at long-term follow-up (median 2.5
years) [6]. Costs were found to be lower in the IVUS
group, with cumulative costs of &163 672 (BGN 43
000) compared with &313 706 (BGN 82 400) in the
coronary angiography group (p = 0.01). Throughout
the study, mean costs per day were lower in the
IVUS group (p = 0.01). In the IVUS group, 78% of
patients had no major adverse cardiac event com-
pared with 59% in the coronary angiography group
(p = 0.04), indicating a likelihood ratio of 2.5 in fa-
vour of IVUS.

In Italy, the use of IVUS is the preferred strat-
egy compared with the use of angiography alone
during PCI with DES [7]. When covering the full life
expectancy of patients, this study showed a negative
ICER. The ICER remained lower than the accepted
WTP threshold, even when assuming that the dura-
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npvema, Ye NpoabIPKUTENHOCTTA Ha nonaata ot IVUS e
orpaHuyeHa [o nbpeara roguHa. ABTOpUTE 3aKMHo4aBar,
ye ynoTtpebarta Ha IVUS npu naumeHTr ¢ no-BUCOK pUCK
OT PecTeHo3a e Mo-peHTabuIHo, OTKOMKOTO Npu obLara
nonynaums naumeHTu. OCBeH TOBa MOMNOXUTENHUTE pe-
3yntatu ot npoy4saHeto ADAPT-DES npogbmkasar u
npv 2-roguiiHo npocreasisaHe [8, 9.

IVUS e mkoHOMMYeckn edhekTUBEH Noaxosd U Boau
00 CrnecTsiBaHe Ha 34paBHU cpeacTsBa 3a nnaTteua v B
Kutan [10]. Astopute nokassat otpuuatenHo ICER,
KOeTO 03Ha4vaBa, Ye IVUS e goMmnHmpalmaT meToq. Ao
nonsata ot IVUS ce orpaHnun o nbpBaTa roguHa creg
PCI, ICER e 133 001 ¥ (33 000 nB.)/QALY (no-manko
ot 2 nbTn BBI1 Ha rmaBa OT HaceneHneTo), KOETO 03-
HavaBa, 4e IVUS Bce ole e MKoHoMU4eckn edheKkTMBEH
nogxod. OT rmegHa Tovka Ha BrogpkeTa Ha nnateua, pe-
nmbypcupaHneTo Ha 1 cnyyan Ha IVUS pbkoBogeHa PCI
BMECTO C aHrvorpadus, e yeenuun biompketa ¢ ¥ 9200
(2300 nB.). Bbnpekn ToBa IVUS MOxe fa Hamanum yec-
ToTata Ha MW n peBackynapusauus, nopagm KoeTo ga
aoseae 00 00LWm cnecTeHn MeauLMHCKU pasxoam Besika
cnefBalla roguHa. ABTopuTe M34McnsBart, Ye crneq aBa-
HageceTaTta rogvHa GIOMKETHUTE NKOHOMUW MPeBULLA-
BaT yBenuyeHus Oroaxer.

Criopen MeTaaHanua, camo 3 paHAOMM3VPaHU NPO-y4-
BaHWs1 pa3rmnexgart MkoHommdeckns edoext ot IVUS (SIPS,
RESIST u npoy4BaHeTo Gaster) [11], kaTo ABe OT TsX no-
kasBar, 4ye I[VUS Boau ao crnectsisaHe Ha pas3xoau [6, 12].

CunHWTe CTpaHu Ha NPUNOXEHUS aHanNM3 3a oLeHKa
pasxonHaTta edektmBHocT Ha IVUS pbkooageHa PCI ca
CBbP3aHu C TOBA, Ye BXOOHWTE AaHHM ca Ha Gasa paHao-
MU3MPaHW KIMUHUYHW NPOYYBaHUSI U PETUCTPU C SaHHW OT
peanHarta KnMHU4Ha npakTvka. TepaneBTUYHUTE NOLXO-
AN ca CbobpaseHu C HACOoKUTE 3a JleYeHne Ha LieneBsa-
Ta rpyna nauueHtn B Bbnrapus. 3a npunoxeHueTo Ha
IVUS-pbkoBoaeHata cTparterusi 3a PCI ca npegoctaBeHmn
KpUTepum, CnpsMo KOUTO MeauKo-AuarHocTuyHaTa aen-
HOCT 1 pe3ynTaTuTe OT Hesl MoraT Aa 6baaT npocneaeHu.
MN36opbT Ha cpaBHUTENHA anTepHaTvBa (cTpaTervs) oT-
passiBa pearnHara KnvHu4YHa npakTuka. B aHanusa cbLuo
Taka ce M3Mnon3BaT M SIoKamnHu JaHHW 3a CMbpPTHOCT. Pe-
3ynTaTUTe OT HaCTosILLIaTa OLeHKa MoraT Aa 6baat Banu-
AVpaHu C pesynTaTti OT NpoBeAEeHN MKOHOMUYECKN aHa-
N3V B Opyrv ObpKasu.

Kato cnaba ctpaHa mMoxe Ja ce OTyeTe u3BecTHaTa
HECUINYPHOCT MPpW EKCTPanonMpaHETo Ha AaHHW 3a 30paBHU
MoMn3u 1 pasxodu cried neproaa Ha KMvMHUYHUTE NPOyYBaHus.

3AKNIOYEHUE

IVUS pbkoBogeHata ctparterus 3a PCl e pa3xogHo
edekTMBHA Bb3MOXHOCT 3a BbTpecbhoBa obpasHa
ANarHoCTuKa.

He e deknapupaH KOHGhriukm Ha uHmepecu

tion of benefit of IVUS was limited to the first year.
The authors conclude that the use of IVUS in patients
at higher risk of restenosis is more cost-effective than
in the general population. Furthermore, the positive re-
sults of the ADAPT-DES trial persisted at 2-year fol-
low-up [8, 9].

IVUS is a cost-effective approach and results
in healthcare savings for payers in China as well
[10]. The authors showed a negative ICER, im-
plying that IVUS is the favourable method. If the
benefit of IVUS is limited to the first year after PCI,
the ICER is ¥133,001 (BGN 33,000)/QALY (less
than 2 times GDP per capita), meaning that IVUS
is still a cost-effective approach. In terms of the
payer budget, reimbursing 1 case of IVUS-guided
PCl instead of angiography would increase the bud-
get by ¥9200 (BGN 2,300). However, IVUS could
reduce the incidence of MI and revascularization,
therefore resulting in overall medical cost savings
each subsequent year. The authors estimate that
after the twelfth year, the budget savings exceed
the increased budget.

According to a meta-analysis, only 3 random-
ized trials examined the economic effect of IVUS
(SIPS, RESIST, and the Gaster study) [11], and two
of them showed that IVUS leads to cost savings [6,
12].

The strengths of the cost-effectiveness analysis
of IVUS-guided PCI are related to the fact that the
inputs are based on randomized clinical trials and
registries with data from real-world clinical prac-
tice. The therapeutic approaches are tailored to the
treatment guidelines for the target patient group
in Bulgaria. For the application of the IVUS-guid-
ed PCI strategy, criteria are provided against which
clinical work-up and outcomes could be monitored.
The choice of a comparative alternative (strategy)
reflects actual clinical practice. Local mortality data
are also used in the analysis. The results of this
evaluation could be validated with results from eco-
nomic analyses conducted in other countries.

As a limitation, some uncertainty in extrapolat-
ing health benefit and cost data beyond the period
of the clinical trials could be reported.

CONCLUSION

The IVUS-guided PCI strategy is a cost-effective
option for intravascular imaging.

No confiict of interest was declared
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