@ BBArAPCKA KAPOVONOMUA ABTOPCKWU CTATUM

APYXECTBO

nakapouonoaute  TOM XXIX, 2023, Ne 2 ORIGINAL ARTICLES

B BEbJITAPUA

doi: 10.3897/bgcardio.29.e100666

WKOHOMMUYECKA OLIEHKA U AHATNIU3 HA BIOIXXETHOTO Bb3[AENCTBUE
HA NBMEPBAHETO HA ®PAKUMOHUPAHUA PE3SEPB HA KPbBOTOKA B BbJIFAPUA

I. Cnaesyee’, H. Muneega?3, A. fJayeea’, E. Mekoe’, C. [Jxxam6a3oe’, . Bacuneeg**
THTA OO/ — Cogpus, 2MeduyuHcku ¢hakynmem, MeduuuHcku yHusepcumem — Coghusi

SCBAJIK Meduka Kop — Pyce, *PyceHcku yHusepcumem “AHeen KbHuyes” — Pyce

ECONOMIC EVALUATION AND ANALYSIS OF THE BUDGET EFFECT
OF THE MEASURING OF FRACTIONAL FLOW RESERVE IN BULGARIA

G. Slavchev’, N. Mileva®?, A. Dacheva’, E. Mekov', S. Djambazov’, D. Vassilev®*

Pe3iome.

KniouoBu gymu:

Anpec

3a KopecrnoHaeHuua:

Abstract.

'HTA Ltd. — Sofia, 2Medical Faculty, Medical University — Sofia
SSHATC Medica Cor — Ruse, “Ruse University “Angel Kanchev” — Ruse

BbBepeHue: YactnynnaT (cpakumoHmupaH) peseps Ha kpbBoToka (FFR) npeacTaBnsiBa ChbOTHOLIEHWETO Ha MaKcu-
ManH1s MUOKapAeH KpbBOTOK B CRyYali Ha NaToMNOrM4HO NPOMEHEHa apTepus U MakcMManHus MUOKapAEeH KpbBOTOK,
ako cblaTa aptepus e HopmanHa. Llen: Llenta Ha HacTosiwaTa ctatus e fa ce HanpaBu MKOHOMMUYECKa OLieHKa U
aHanu3 Ha 610QKeTHOTO Bb3AENCTBIME Ha MeauLMHCKaTa AeMHOCT Mo M3MepBaHe Ha (pakLoHMpaHus peseps Ha
KpBHBOTOKA MpU NPUNOXEHWETO M B NokanHa cpega B bbnrapus. Matepuan u metogu: 3a Lenute Ha aHanusa ca
paspaboTeHu ABa Mogena ¢ nomolyta Ha Microsoft Excel u TreeAge Pro, oueHsiBalum pa3xogHata epekTMBHOCT Ha
FFR-6a3npaHa nepkytaHHa kopoHapHa uHTepseHums (PCI) cnpsmo PCI ¢ knacuyeckata aHruorpadckubasmpara
cTpaTervs npu nauneHTn ¢ ncxemmyHa 6onect Ha cbpueTo (MBC) ¢ eaHa yHKLUMOHANMHO-CUrHU(MKaHTHA CTEHO3a 1
npw naumueHTn ¢ MHoroknoHoea MBC. AHanuabT 13nonaea 3gpaBHa NepcnekTMBa 1 rnegHa Touka Ha nnateua — H30K.
Pesyntatu: MeaukoguarHocTniHata geiHocT FFR npu nauneHT ¢ MHOTOKNOHOBa KOpoHapHa bonect ce onpene-
N5 KaTo pa3xoAHO edheKTUBEH TEpanEeBTUYEH NOAXod cnpsiMo aHrnorpadcku-6asupanata PCI (ICER = 50 455,71
nB./QALY) npu npar ot 51 510 nB./QALY. FFR-6a3supaHata ctpaterus 3a PCl npu naumeHTu ¢ eaHa dyHKUmMoHan-
HO-CUrHU(UKAHTHa CTEHO3a € pa3xoa-cnecTsBall noaxoA (-853 nB. Ha nauneHT) cnpsmo aHruorpadcku-6asupaqata
ctpaterus 3a PCI (cboTBeTHO 3297 nB. cnpsamo 4150 ng.). 3akntoveHue: AHann3bT Ha OIOgXXETHOTO Bb3aeicTBIe
nokassa, ye FFR-6asupanata ctpaterns 3a PCl e pa3xoa-cnecrsBallia antepHaTusa Ha aHruorpadckubasupaqata
ctpaterus. CnectaBaHusTa 3a H30K npea nbpBaTta roguHa ot penmbypceupaneTo Ha FFR ca -1,1 mnH. niB. u gocturat
[0 -1,6 MIH. nB. Npe3 TpeTaTa roanHa.

(bpaKUMOHMPaH pe3epB Ha KPbBOTOKA, OLEHKA Ha MEAMUMHCKO M3fenne, UKOHOMMYECKN aHanns, GHmMKEeTHO Bb3-
nencTeme

[-p Hus Munesa, Meauumtcku chakynteT, MeauumHcku yHusepeuteT — Cocous, yn. Feopru Codpuiickm 1,
1431 Codpus, e-mail: nmileva91@gmail.com

Introduction: Fractional flow reserve (FFR) implies the ratio of the maximal hyperemic myocardial blood flow in the case
of a pathologically changed coronary artery to the maximal hyperemic myocardial blood flow in the case of a healthy
coronary artery. Aims: The aim of the current study is to perform an economic evaluation and budget impact analysis of
measuring FFR as a medical activity in Bulgaria. Material and Methods: For the purpose of the current analysis, two
models using Microsoft Excel and TreeAge Pro were developed to evaluate the cost-effectiveness of the FFR-guided
percutaneous coronary intervention (PCI) compared to the classic angiography-guided PCl in patients with ischemic
heart disease (IHD) with one-vessel coronary artery disease (CAD) or multivessel CAD. The analysis will focus on the
health perspective and the payer perspective - National Health Insurance Fund (NHIF). Results: The medico-diagnostic
activity related to measuring FFR in patients with multi-vessel coronary artery disease is shown to be a cost-effective
therapeutic approach in Bulgaria compared to the angiography-guided PCI (ICER = 50 456 BGN/QALY) with a cost-

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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effectiveness threshold of 51 510 BGN/QALY. FFR- guided PCl strategy in one-vessel coronary artery disease patients is
a cost-saving approach (-853 BGN) when compared to the angiography-guided PCI (4 150 BGN). Conclusion: Budget
impact analysis revealed that the FFR-guided PCI strategy is a cost-saving alternative approach to the angiography-
guided PCI. The savings of the NHIF during the first year of reimbursement of FFR would be -1,1 million BGN and could

reach -1,6 million BGN in the third year.
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BbBEAEHME

YacTnyHuat (dppakumoHupaH) pes3epB Ha KpbBO-
Toka (FFR) npeacraBnsiBa CbOTHOLLEHMETO Ha MaKCcu-
MasiHMsa MMOKapaeH KpbBOTOK B Crlyyaw Ha naTornorny-
HO NPOMEHeHa apTepust U MakCUMarnHus MUOKapaeH
KPBbBOTOK, ako cbllaTta apTepus e HopmanHa [1]. FFR
€ OTHOLUEHMETO Ha KONM4ecTBOTO KPbB, Nonagaluo
peanHo B MMOKapAa, CbOTHECEHO KbM MakCMMarHoTO
KONMMYeCTBO KPbB, KOETO MOXE da HaBfnese B CblLUMSA
TO3M MMOKapA, ako He CbLLEeCTBYBaT HUKaKBU NPEYKM B
KpbBOCHabaaBaHeTo. [Npu gonyckaHe, Ye e ennuMUHN-
paHoO CBLMPOTUBIEHMETO B MUKpOLMpKynaumsata (1 1o
He ce MPOMEHS Npu 3acaraHe Ha enMkapgHOTO CbAOBO
pycrno), To FFR e cboTHOLLEHNETO MexXay HansiraHeTo,
AMCTanHoO OT KOpOHapHaTa CTeHo3a, M a0pPTHOTO Hans-
raHe nNpv MakcumarHa Basogunarauus, npegunssrkaHa
OT MOLLEH KOpPOHapeH BasoaunaTatop (ageHo3uH).

LEn

Llenta Ha HacTosiwata ctatua € Aa ce Hanpasu
MKOHOMMYECKA OLIEHKA 1 aHann3 Ha BIKETHOTO Bb3-
0encTBMe Ha MeguumHcKaTa OeWHOCT Mo u3MepBaHe
Ha dpakunoHMpaHUs pe3epB Ha KPbBOTOKA, MpuUeT
KaTo 3naTeH cTaHdapT 3a OyHKUMOHanHa oueHKa Ha
envKkapaHUTe CTeHO3u, Npy NPUNOXEHNETO 1 B JSloKar-
Ha cpeaa B bvnrapus.

MATEPUAN U METOOMU

MkoHOMUYeCcKM aHanus3

OcHoBHaTa mHaukauusa 3a FFR e TouyHaTta QyHK-
LUMoHarHa oueHKa Ha rpaHu4Ha KopoHapHa CTeHo3a
npu naumMeHTn cbc cTabunHa kopoHapHa Gonect. 3a
LuenvTe Ha aHanu3a ca Cb3fafeHu ABa Mogena, oue-
HsBalUW pasxogHaTta edekTMBHOCT Ha FFR-6asnpaHa
nepkytTaHHa kopoHapHa uHTepBeHuus (PCI) cnpsmo
PCI ¢ knacuyeckaTta aHrmorpadpckmbasmpaHa crparte-
rMs Npu cnegHuTe rpynn naumeHTu:

— MauuneHTun ¢ ncxemmnyHa 6onect Ha cbpueTo (UMBC)
C egHa (PYyHKUMOHANHO CUrHU(MKaAHTHa CTEHO33;

— naumeHTn ¢ MHoroknoHosa NBC.

fractional flow reserve; medical device evaluation; economic analysis; budget impact analysis
Niya Mileva, MD, Medical University — Sofia, 1, Georgi Sofiiski Str., Bg — 1431 Sofia,

INTRODUCTION

The fractional flow reserve (FFR) implies the ratio
of the maximal myocardial flow of a diseased coronary
artery and the maximal myocardial flow in case the cor-
onary artery is completely normal [1]. FFR comprises
the ratio of the amount of blood reaching the myocar-
dium and the maximal amount of blood that could get
to the myocardium in case there are no obstacles to
circulation. If we assume that the microcirculatory re-
sistance is eliminated, then FFR is the ratio between
the distal pressure (distal to the coronary stenosis) and
the aortic pressure in conditions of maximal hyperemia,
caused by a potent coronary vasodilator (e.g. adenos-
is, papaverine).

AIm

The aim of the current manuscript is to perform an
economic evaluation and budget impact analysis of
FFR to the local setting in Bulgaria.

MATERIAL AND METHODS

Economic analysis

The main indication for FFR measurement is the
functional assessment of borderline coronary stenosis
in patients with chronic coronary syndrome. For the
purposes of the analysis, two models evaluating the
cost-effectiveness of the FFR-guided percutaneous
coronary intervention (PCl) compared to the classic an-
giography-guided PCI were developed in the following
group of patients:

— Patients with one-vessel coronary artery disease.

— Patients with multi-vessel coronary artery dis-
ease.

The analysis is using the health perspective and
the payer perspective — National Health Insurance
Fund (NHIF). Therefore, it is assumed that all expens-
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AHanu3bT M3nona3ea 34paBHa NepcrnekTuBa v rmeg-
Ha Todka Ha nnateua HauwmoHanHa 3apaBHOOCUIYpPU-
TenHa kaca (H3OK). MNMepcnektuBata u rmegHaTta Toyka
npegnonarart B aHanusa ga 6baat obxBaHaTu BCUYKM
MeOMLUMHCKM pa3xoau, BkrtodeHu B brogketa Ha H30K.

BpemeBuAT XOPU3OHT 3a OLeHKa Ha pasxogute u
34paBHUTE NON3M OT OLEHSIBAHUTE TepaneBTUYHM NOAXO0-
an e egHa roguHa. MpoabmknTenHocTTa My e cbobpa-
3eHa c nybrnukyBaHWTe AaHHUTE 3a TepanesTuyHa edu-
KacHOCT 1 npodmn Ha 6e30MacHOCT Ha CpaBHSABaHUTE
ctpartervu. [NpeaBna NpogbHKUTENHOCTTa Ha BPEMEBUSI
XOPW3OHT (1 roanHa), AMCKOHTUPAHE HE € MPUIOXEHO.

3a oueHka pasxogHaTta edpekTMBHOCT Ha FFR-cTpa-
Terusita 3a PCl ca npoBegeHn MKOHOMUYECKN aHanman
OT TVMa pa3xof/nones3HoCT 1 aHanua Ha pasxoguTte. B
OLeHKaTa ca BKITHOYEHWN OUPEKTHU MEAULIMHCKN pasxo-
an, obBbp3aHu ¢ geriHoctTa no PCl 1 ¢ KoHTpona Ha
YCINOXHEHMsITa B Xo4a Ha 3abonsiBaHeTo.

OueHKa Ha pa3xoaunTte

Pa3xogu 3a FFR-cTparterusTa 3a PCI. [NepkyTan-
HUTE KOPOHAPHU MHTEPBEHLMN CE OCbLLECTBSBAT B yC-
noBusATa Ha OONMHNYHA MeAMLMHCKa MOMOLL,. MIHBa3nBHa-
Ta AMarHoCTMYHa npoLeaypa rno oueHKa Ha envkapaHus
KPBbBEH MOTOK € BKMYeHa B MHOUKAUMUTE 3a XOCnuTa-
nm3aums no knuHnyHM nbtekn (KM) Ne 17 (MHBasmBHa
AVarHoCTuKa Ha CbpAeYHO-Cba0BM 3abonsBaHns) n Ne
20 (MHTepBeHUMOHaNHO neyeHne U CBbpP3aHuUTe C Hero
ONarHoCTUYHN KaTeTepu3aumym npu CbpaeyHO-CbA0BU
3abonsasaHus). Mpouenypute no FFR n aHrmorpadus
Ce OCblLIeCTBABAT B KaTteTepunsaLoHHa nabopartopusi.

Kbm nepuvoga Ha mM3rotBsHe Ha aHanusa (anpun
2022 r.) katetpute 3a FFR He ca BkntoyeHn B Crnmchb-
ka Ha H3OK 3a meguuuHCKM M3genus, npunaraHn B
OornHM4yHaTa MeamumHcka nomoll. PasxoanTte 3a megu-
LIMHCKOTO M3Qenue ce NokpmeaTt OT NauueHTuTe, nog-
xoosawm n pegepupanm kbm FFR.

3a oueHka Ha pasxogHata eeKTUBHOCT Ha aen-
HocTTa FFR-6a3upana PCI npu uenesarta rpyna naum-
€HTU e npeacTaBeHa LeHa Ha kaTeTbp 3a FFR — 1400
ne. ¢ A40C/1166,67 6e3 OOC. Cymara ot 1400 nB. e
HaWi-H/YCKaTa peructTpupaHa LeHa B cTpaHuTe B EBpo-
nenckns cbto3. CTOMHOCTTa Ha mM3genueTo He e 06-
Bbp3aHa C KOHKPETEH Npou3BoauTen. 3asBeHaTa LeHa
OTpassiBa pa3xoda 3a kaTeTbp, KOWTO crneaBa fga ovae
otumTtaH kbM H3OK npu 100% HMBO Ha 3annawjaHe u
obocobsiBaHe Ha HoBa penmbypcHa nogrpyna: ,Megu-
LIMHCKN U30enus 3a MHBa3nBHa PyHKLMOHANHa oLeHKa
CTerneHTa Ha CTeHO3MTe" KbM CblLUECTBYBaLlaTa rpyna
4. ,,CteHT“ B Cnucbka Ha H3OK 3a meguuuHckn ms-
Aenvs, npunaraHu B 6onHu4HaTa MeamumHcKka nomMoL,.

CbrnacHo npegcraBeHUTe Kputepuu 3a 3annatia-
He Ha meguumHcknTe nsgenus 3a FFR, otuMtaHeTo Ha
OENHOCTTa No M3MepBaHe Ha dpakuMoHMpaHusa pe-
3epB Ha KpbBOTOKAa crneasa Aa ce 3annaia camo no

es included in the budget of the NHIF are included in
the analysis.

The time horizon for the evaluation of the expenses
and the health benefits from the assessed therapeutic
approaches is 12 months. This time horizon is tailored
according to the published research data on the thera-
peutic efficacy and safety of the compared strategies.
Considering the period of one year, discounting was
not applied.

For the evaluation of cost-effectiveness related to
the FFR-guided strategy, cost- utility and cost analy-
ses were performed including direct medical costs re-
garding the PCI procedure and the handling of possible
complications.

Cost evaluation

Expenses for FFR-guided PCI strategy. Percu-
taneous coronary interventions in Bulgaria are per-
formed in the setting of Hospital medical care. The
invasive diagnostic procedure for the evaluation of
the epicardial blood flow is included in the indication
for hospitalization for clinical pathway (CP) Ne 17 (In-
vasive diagnostics of cardiovascular diseases) and
Ne 20 (Interventional treatment and the incorporated
diagnostic catheterizations in cardiovascular diseas-
es). Procedures related to the angiography and the
FFR measurements are performed in the catheter-
ization laboratory.

At the moment of the analysis, the wires required
for FFR are not included in the NHIF list for reim-
bursed medical devices, applied in hospital medical
care. Expenses for the medical device are covered
by the patients, indicated, and referred for FFR mea-
surement.

For the cost-effectiveness analysis of the
FFR-guided PCI in the targeted patient group, the
following price for the FFR wire was used — 1 400
BGN with VAT/1 166,67 without VAT. The device cost
is not related to a specific manufacturer. The used
price reflects the wire cost that should be reported to
the NHIF in case of 100% of reimbursement and the
establishment of a reimbursement subgroup: ,Med-
ical devices for invasive functional evaluation of the
degree of coronary stenosis” in the existing Group
4. “Stent” in the list of NHIF for medical devices ap-
plied in hospital medical care

According to the presented criteria for reimburse-
ment of medical devices for FFR, the reporting of the
activity related to FFR measurement should be reim-
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Kl Ne 17 ,MiHBa3nBHa gmnarHocTuka npu CbpaevyHo-Chb-
posu 3abonaeaHua“ n KI Ne 20 ,MiHTepBeHUMOHAIHO
neYeHne 1 CBbP3aHN C HEro AMarHOCTUYHU KaTeTepu-
3auMM Npu CbpAaedHo-cbaoBuU 3abonsBaHus”. CTou-
HOCTTa Ha MbTekuTe e cbobpaseHa ¢ HauwmoHanHus
pamMKoB [OroBOp 3a MeAWUMHCKUTE OEeNHOCTU Mexay
HauwnoHanHaTta 3gpaBHoocuryputenHa kaca u bbnrap-
CKuA nekapckmn cbto3 3a 2020-2022 r. v nocnegHuTe My
akTyanusauum ot 24 asryct 2022 r. (cboTBeTHO 847,99
nB. n 3671,80 nB.)

Mpn nauymeHTn cbC 3HaAYMMM (M3UCKBALLU WHTEpP-
BeHUus1) cteHos3mn (FFR < 0,80) ce nposexaa npoueay-
pa Mo nepKyTaHHa aHrmonnacTuka ¢ MMnaHTauus Ha
cTeHT. denHoctTta ce otynta kbM H3OK no KIT Ne 20.
[Mpy nauneHTn ¢ MHOTOKINOHOBa KOpoHapHa GonecT e
Bb3MOXHA UMMITaHTaUMsATa Ha NoBeYe OT €4MH CTEHT.

B Cnucbka Ha H3OK 3a meguumHckn nsgenus, npu-
naraHn B 6onHMYHaTa MeguumMHCKa MOMOLL, KOpOHap-
HUTE CTEHTOBE Ca BKIHOYEHU B rpyna 4, noarpyna ,Ko-
poOHapeH CTeHT". 3a uenuTe Ha aHanM3a e M3nosns3BaHa
cpegHonpeTerfieHa CTOMHOCT 3a KOPOHAPEH CTEHT, KaTo
€ B3eT npeaBua MPOrHo3HMs 00em/Bport MeanLMHCKM
nsgenus 3a 12-meceyeH nepuog, (tabn. 1).

bursed as part of CP Ne 17 (Invasive diagnostics of car-
diovascular diseases) and Ne 20 (Interventional treat-
ment and the incorporated diagnostic catheterizations
in cardiovascular diseases). The cost is established ac-
cording to the National Framework Agreement for the
medical activities between the NHIF and the Bulgarian
Medical Association for 2020-2022 and its last actual-
ization from the 24th of August 2022 (847.99 BGN and
3,671.80 BGN respectfully).

In patients with significant coronary artery steno-
sis (FFR = 0.80), PCl is usually performed with stent
implantation. This activity is reported to the NHIF as
part of CP Ne 20. In patients with multivessel coro-
nary artery disease, more than one stent implanta-
tion is possible.

In the NHIF list of medical devices, applied to in-
patient medical care, coronary stents are included in
group 4, subgroup — “Coronary stent”. For the purpos-
es of the current analysis, an average value for the cost
of a coronary stent is applied, considering the predicted
amount of medical devices for a twelve-month period
(Table 1).

Tabnuua 1. CpegHonpeTerneH pasxoa 3a kopoHapeH cteHT // Table 1. Medium weighted cost of a coronary stent
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HemenvkameHTOM3NbYBALLM CTEHTOBE, CbAbP-
Xalum kobanT, Xpom unu nnaTmHa
1 . n 14 179,00 0,03%
Non-drug-eluting stents, containing cobalt,
chrome, or platinum
MegukameHTOM3NbYBALLM (1eKapCTBOM3MbYBA-
21 LK) CTeHTOBE 34 926 448,00 86,76%
Drug-eluting stents
MHOBaTMBHU MeguKaMeHTO3HOU3MbYBALLM (Ne-
22 KapCTBOM3MbYBALLM) CTEHTOBE
Innovative drug-eluting stents
3 BudypkaumorHn / Bifurcation stents 4 255 670,00 10,57%
CrteHToBe 6e3 nonvmMep 3a NauueHTH ¢ BUCOK 478,09
pUCK Ha KbpBEHE o
4.1 . . . 484 675,00 1,20%
Polymer-free stents for patients with a high-
bleeding risk
CTeHT KOHYCOBW/EH, Hann4yeH BTopu crown, 6no-
KvpaLy gucranHara Murpauus Ha nraka v Tpomé
42 pa _ P " 484 675,00 1.20%
Conical stent with a second layer, blocking the
distal migration of plaque and thrombus
Pe3opbupyemu cteHTOBE
4.3 50 675,00 0,12%
Resorbable scaffolds
KopoHapHu cTteHTrpadtoBe
5 poriap pach 45 1327,50 0,11%
Coronary stent-grafts
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Pa3xoau 3a aHrnorpadpckmbasmpaHa ctparerus
3a PCI

KopoHapHaTa aHrnorpadus e BkroyeHa B MHAMKa-
umnte 3a xocnutanuaauus no K Ne 17 mn KIT Ne 20.
Mpy NaUMEHTN CbC 3HAYMMU KOPOHAPHU CTEHO3U Tepa-
nusiTa ¢ UMNNaHTaunusi Ha KOpoHapeH(Hu) cTeHT(oBe)
ce otynta kbM H3OK no KIT Ne 20.

Pa3xoau 3a KOHTPON Ha YCNOXHEHUATA B pe-
3yntat Ha UBC

B vKoOHOMMYECKMsT MOogen 3a MHOFOKMOHOBa KO-
poHapHa 6onecT ca BKMYEHN pa3xoam 3a MeguuuH-
CKM OenHocTw, dhapmakoTepanus u pexabunurauus
npu MHMapPKT Ha MMoKapaa. Tepanusta B YCrOBUS Ha
OOrHMYHO neyeHne e octonHocTeHa no KI Ne 28 (Ou-
arHoCTMKa W fIe4eHne Ha OCTbpP KOPOHAPEH CUHAPOM C
nepcucTmpalla enesaunsi Ha ST-CErMeHT C UHTEPBEH-
LIMOHaIHO feveHne). B gonbrnHeHne ca BKIMYEHN pas-
xopam 3a pexabunutauusa no K Ne 255 (MpogwbrmxkuTen-
HO neyeHve N paHHa pexabunuTtaumst cneq UHdapkT
Ha MuMoKapaa v cnef CbpAeyYHU MHTEpPBEHUUN — cpea-
HO 7 OHWM GonHWMYEH NpecTor) u apmakoTepanusi ¢
clopidogrel (tabn. 2). Bxogsawute gaHHM 3a CTOMHOCT-
Ta Ha onakoBKa feKapCTBeH NPOAYKT ca NomyyYyeHu oT
Pernctbpa Ha yTBbpAEHUTE LIEHU HA NeKapCTBEHUTE
npoaykTn no un. 261a, an. 1 ot 3JIMXM — lNMo3nTnBeH
NeKapCTBEH CMUCHK, akTyaneH KbM MOMEHTa Ha U3roT-
BsiHE Ha aHanu3a (anpwn, 2022 r.)

Cnep npoBexaaHe Ha MHBa3MBHA AMArHOCTUYHA
npoueaypa (FFR wnn aHrnorpadcumsa) npu Hakou na-
LMEHTN Ce YyCTaHOBsIBa MHOMKALUSA 3a peBacKynapu-
3auums Ype3 KopoHapHa apTepuanHa bannac xupyp-
rms (CABG). Han-4ecto ToBa ca naumeHTu C Texka
cuMnToMaTuKa (XpPOHUYHM okny3un). [lenHocTTa ce
otyuta kbM H3OK no KIT Ne 116 (OnepaTtusBHo ne-
YeHue npu cbpaedHn 3abonsiBaHUsA B yCroBusiTa Ha
eKCTpakoprnopanHo kpbBoobpalueHne. MuHumanHo
WHBA3MBHM CbpOEYHU onepauuu npu nuua Hag 18
roguHn — 10 270 nB.).

Expenses for angiography-guided PCI

Coronary angiography is included in the indications
for hospitalization in CP Ne 17 and CP Ne 20. In pa-
tients with significant coronary stenosis treatment with
stent implantation is reimbursed from the NHIF as part
of CP Ne 20.

Costs related to the handling of ischemic heart
disease complications.

Expenses related to medical activity, pharmaco-
therapy, and rehabilitation after myocardial infarction
are included in the multi-vessel disease economic
model. Inpatient therapy is included in CP Ne 28 (Di-
agnosis and treatment of acute coronary syndrome
with persisting ST-elevation with interventional treat-
ment). In addition, costs related to rehabilitation (CP
Ne 255 — Continuous treatment and early rehabilitation
after myocardial infarction and cardiac interventions)
and pharmacotherapy with clopidogrel are included.
(Table 2).

Data regarding the cost of a single package med-
ical product are received from the Registry of medical
products’ established prices article 261a, para. 1 from
Law on Medicinal Products in Human Medicine — Pos-
itive Medication List, up-to-date at the moment of the
analysis (April 2022)

Some patients are considered as indicated for
surgical revascularization (Coronary artery bypass
grafting, CABG) after the invasive diagnostic angiog-
raphy. Usually, these are patients with severe symp-
toms (chronic total occlusions, left main lesion, severe
multi-vessel disease). This activity is reported in CP
Ne 116 (Surgical treatment of cardiac disease under
extra-corporal blood circulation; minimal invasive
heart surgeries in patients older than 18 years old,
10,270 BGN).

Tabnuua 2. FloguweH pa3xop 3a neyeHue c clopidogrel // Table 2. Annual cost for the treatment with clopidogrel
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M3MepVITeJ1VI Ha pe3yntaTtute OT NPUNIOXXeHUusA
UMKOHOMMUYECKUN aHaIn3

OCHOBHWUTE U3MEPUTENM Ha pe3ynTaTtuTe BKITHOY-
BaT OUEHKa Ha AMPEKTHUTE pasxoou W 34paBHUTE
nonau, namepeHn B JobaBeHn roguHU XUBOT B MbIHO
sgpase (QALY). KymynaTvBHWTEe pasxoau BKMoYBaT
pasxogu 3a MeauumHckn nsgenus (B pamoto ¢ FFR),
MeOMKO-ANarHoCTUYHN OEeNHOCTM, Tepanus B yCIoBUS
Ha OonMHMYHaTa NOMOLL U pa3XO4uM 3a KOHTPOS Ha yc-
NOXHEeHWsiTa B pe3ynTaT Ha 3abonsiBaHeTo.

OueHkaTa Ha pa3xoaHaTa ehekTUBHOCT e npoBeae-
Ha Ha 6a3a n34ncrnsaBaHe Ha MHKPEMEHTANHOTO CbOTHO-
WweHve Ha pasxogHata edektusHocT (ICER) npu npar
3a OnaronpusiTHa pasxogHa edekTnBHocT oT 51 510
nB./n3mepuM 3gpaBeH nokasaten (No AaHHW Ha Hauwmo-
HaneH ctatuctmdeckn nHCTuTyT, HCU, 3a 2019 1.).

MopgenupaHe Ha AaHHUTe 3a TepaneBTUYHA
ecdomkacHocT/epeKTUBHOCT

3a oLeHKa Ha pa3xogHaTta edpekTnBHOCT Ha FFR-6a-
3upaHara ctpaterus 3a PCl ca cb3gageHu aga mogena:

1. Mogen Ha MapkoB npu nNaumMeHTu ¢ MHOIOKMO-
HOBa KOpoHapHa bornecr;

2. Mogen Ha MapkoB npu naumeHTn ¢ UBC ¢ egHa
YHKLMOHANMHO CUTHU(PUKAHTHA CTEHO3a.

BxopgsawwmTe gaHHM 3a TepaneBTU4Ha edmkacHocT/
€(EeKTMBHOCT ca pe3ynTaTtu OT KIMMHUYHM NpOoyYBaHUs
W aHanuam oT PerncTpu ¢ AaHHU OT peanHarta KnuHWY-
Ha npakTuka. [1BaTa mogena ca pa3paboTeHn ¢ nomo-
wra Ha TreeAge Pro.

Mogen Ha MapkoB npu nauMeHTU ¢ MHOrOKo-
HoBa KOpoHapHa 6ornecT, Haco4veHu 3a PCI

[Oun3anHbT Ha Mogena oTpassiBa KIUMHWUYHOTO Mpo-
yuBaHe FAME [2]. lpoy4BaHETO € MHOroLEeHTPOBO,
paHAOMM3NPaHO, B KOETO Ca CpaBHEHWU YecToTaTa Ha
KNUHWYHM CbOuTUS (CMBbPT, HedaTaneH MuoKapaeH
MH(APKT, MOBTOPHa peBackynapusauus) npu nauueH-
™1 ¢ FFR-6a3npaHa ctpaterusi 3a PCl cnpsimo knacu-
YyeckaTa aHrnorpadckmbasmpaHa ctparerus.

Pesyntatnte oT aHanusa nokaseart, 4Ye 3a Nepuoj
oT 1 rogmHa npu 1005 yyacTHMUM ca MMNNAHTMPaHU
2415 crteHTa, ot kouto 2339 (96,9%) ca meankameH-
TO3HOM3NbYBaLLM. [Mpu 76 CTEHO3M ca UMMNaHTUpPaHu
METarHM CTEHTOBE MO TEXHUYECKN NMPUYMHM,

Mpn aHanM3 Ha KpanHWst Bpon uMNNaHTUPaHU
CTEHTOBE Ce yCTaHOBsBa, 4Ye B pamoTo ¢ FFR ca um-
NNaHTUPaHM 3HAYNUMO MO-Manbk Opon CTEHTOBE Crps-
MO aHrnorpadckmbasnpaHaTa ctparterus 3a PCl (2,7
1,2 cnpsmo 1,9 + 1,3, p < 0.001). MegnaHHuat 6pon
CTEHTOBE € [Ba CMnpsiMO TPW CTEHTA Ha NauueHT npu
ngarta noaxopa (FFR cnpsamo aHrnorpadus). FFR e
namepeH ycnewHo npu 94,0% ot Bcunuku nesun. NMpu
1,9% ot ne3unte FFR He e namepeH ycneLHo no tex-
Hu4ecku npuunHn. Mpn 4,1% oT nesnnTte e yctaHoBEHA

Result indicators from the applied economic
analysis

The main indicators of the results include the eval-
uation of direct costs and health benefits, measured
in quality-adjusted life years (QALY). The cumulative
costs include costs for medical devices (in the FFR
group), medico-diagnostic activities, therapy in the
hospital setting, and expenses for the handling of com-
plications.

The cost-efficiency analysis is performed on the
basis of the calculation of the incremental cost-effec-
tiveness ratio (ICER) with a threshold for favorable
effectiveness of 51,510 BGN (using data from the Na-
tional Statistical Institute for 2019).

Data models for therapeutic cost-effectiveness

Two models were developed for the cost-effective-
ness analysis of FFR-guided PCI strategy:

1. Markov’'s model in patients with multi-vessel
coronary artery disease.

2. Markov’s model in patients with single-vessel
coronary artery disease.

Data regarding the therapeutic and efficacy data
are results from clinical trials and clinical registries from
real clinical practice. The two models were developed
using TreeAge Pro.

Markov’s model in patients with multivessel
coronary artery disease referred for PCI

The model design reflects the FAME clinical trial [2].
This is a multicenter, randomized clinical trial compar-
ing the rate of MACE (death, non-fatal myocardial in-
farction, revascularization) in patients with FFR-guided
PCI strategy and those with classic angiography-guid-
ed PCI strategy.

The results reveal that for a 12-month period, 1,005
patients were included with 2,415 implanted coronary
stents, 2,339 (96,9%) of which were drug-eluting stents
(DES) [3]. In 76 stenosis, bare metal stents were im-
planted due to technical reasons.

When analyzing the number of stents implanted, it
is revealed that in the FFR group, there are significantly
fewer stents implanted compared to the angiography
arm (2.7 £ 1.2 versus 1.9 + 1.3, p < 0.001). The me-
dian number of stents is two versus three per patient
in FFR compared to angiography-guided PCIl. FFR
was successfully measured in 94.0% of all lesions. In
1.9% FFR could not be measured due to technical rea-
sons. Chronic total occlusion was found in 4.1% of the
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ToTanHa oknyaus. MNpu 874 nesum (63,0%) namepeHu-
at FFR e < 0,80 n npu Te3n naumMeHT ca UMnnaHTu-
paHu cteHToBe. IMpu 513 ne3un (37,0%) namepeHunsar
FFR e no-ronsam ot 0,80 n cnepoBaTenHo Te3n ne3umn
He ca CTeHTUpPaHW.

3a nepuoaa Ha npocnefsiBaHe ce yCTaHOBSBA, Ye
B pamoTo ¢ FFR npwu 5,7% oT nauneHTuTe € pernctpu-
paH MuokapgeH nHdapkt (MW) cnpsamo 8,7% npwu aH-
rmorpadckmbasmpara PCIl. CmbpT B pesdyntat Ha MW
HacTbnBa npu 7,3% OT nauneHTuTe B rpynata Ha FFR
cnpamo 11,1% npu aHrmnorpadckmnbasmnpanata PCI.
BxogswmTte gaHHM 3a 3gpaBHU MON3W ca MOMyYeHu
ot Fearon et al. [3]. KopurupaHute gaHHu 3a 3gpaBHU
nomnau B rpynata ¢ KOpoHapHa aHrmorpadgus ca cboT-
BeTHO 0,808 Ha n3xoaHo HMBO, 0,895 cnen eguH mecel,
n 0,896 cnep egHa roguHa. CToMHOCTUTE 3a rpynara ¢
FFR ca, kakto cneasa: 0,808 Ha n3xogHo HuBO, 0,887
cnen eavH meceuy n 0.887 cnen eaHa rogunHa (p > 0.05
MeXay rpynute BbB BCsika Bpemesa Touka) [3]. CTpyk-
TypaTta Ha Mmofena e npegcraBeHa Ha dur. 1.

ITKH ¢ meamanen Gpoit

CTEHTHPAHH JE3HH
Venemno npn FFR < 0.80

msmeped FFR

lesions. In 874 (63.0%) of the lesions the measured
FFR was < 0.80 and these patients underwent stent
implantation. In 513 (37.0%) of the lesions the obtained
FFR was > 0.80 and therefore these patients were not
stented.

For the follow-up period, 5.7% of the patients in
the FFR group had a myocardial infarction (MI) ver-
sus 8.7% in the angiography-guided PCI group. Car-
diovascular death occurred in 7.3% versus 11.1% of
the patients in the FFR-guided strategy versus the
angiography-guided group. The input data is ac-
quired from Fearon et al. [3]. The health benefits in
the coronary angiography group are 0.808, 0.895,
and 0.896 at baseline, at one-month follow-up, and
twelve months follow-up, respectively. For the FFR
group, the values are as follows: 0.808 at baseline,
0.887 at one-month follow-up, and 0.887 at twelve
months follow-up. (all p > 0.05) [3]. Models’ structure
is illustrated in Figure 1.
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3a aHanuanpaH1sa BpeMeBW XOPU3OHT (egHa rogu-
Ha) ype3 mogena Ha MapKoB ca NpeacTaBeHn Kymy-
NaTUBHU Pas3xoau U 34paBHU MON3u No TepaneBTUYHM
noagxoan — FFR-6asupaHa ctpaternsa 3a PCIl cnpsimo
aHrnorpadckm-6asmpana ctparterus 3a PCI.

AHanun3 Ha 6oaXeTHOTO Bb3AencTeme

Llenta Ha aHanu3a Ha GlOMKETHOTO Bb3AENCTBUE
€ [ja Cce OLEHAT ANPEKTHUTE roQULLIHM pa3xoaum 3a nna-
Teya H3OK oT dyHKUMOHanNHaTa oLeHKa Ha cTeneHTa
Ha CTeHo3nTe Ypes namepBaHe Ha FFR npu naumneHTn
¢ BC B bbnrapus.

AHannabT Ha OKMKETHOTO Bb3OeNCcTBME € Mpo-
BeJeH OT rnegHa Todka Ha nnateya — H30K. Beuykn
pa3xoau, KOUTO He ca OT rfefHa ToYka Ha 3annallalla-
Ta UHCTUTYLUUS, Ca U3KMOYEHN OT HACTOSLLMSA aHanus.
BpemeBuAT XOpM30OHT BbB Bpb3Kka C aHanuaa Ha 6to-
[KETHOTO Bb3gencTemne e 3 rognHn. U3bpanuat spe-
MEBUW XOPU3OHT OTroBaps Ha nepuofa, 3a konto H30K
nnaHupa pasyeTmTe Ha oYakBaHUTE cu ObaeLLm pasxo-
On — 3 roguLleH nepuog.

3a oueHka Ha OlOKETHOTO Bb3AENCTBME Ha Me-
Ounko-gmnarHocTnyHata gevHoct FFR npu uenesara rpy-
na nauMeHTn e npeacraBeHa LeHa Ha kateTtbp 3a FFR
— 1400 ne. ¢ 4AC/1 166,67 6e3 AOC. CtonHocTTa Ha
N34enmeTo He e 0BBbp3aHa C KOHKPETEH NPON3BOANTEN.
3asiBeHaTa LeHa oTpassiBa pasxoga 3a KaTeTbp, KOWMTO
cnefea ga 6bae otuntaH kbm H30K npm 100% HMBO Ha
3annailaHe n obocobsiBaHe Ha peumbypcHa nogrpyna:
,MeOuLUMHCKN 13aennst 3a UHBa3MBHa (PyHKLMOHANHA
OLleHKa CTerneHTa Ha CTeHO3UTE" KbM ChlLecTByBaLlaTa
rpyna 4. CteHT B Cnncbka Ha H3OK 3a meamumHckn 13-
Oenvis, npunaraHn B 60nHMYHaTa MegMLMHCKa MOMOLLL,.

B Tabnuua 3 ca npeacTtaBeHn NPOrHO3HUAT 0b6em
kaTteTpun/6por MeguumHckn nagenus 3a FFR Ha rogmw-
Ha 6a3a 1 NporHo3HMUTe roauLiHK pasxoam 3a FFR npu
100% 3annawaHe ot ctpaHa Ha H3OK.

AHanuanpankm KrIMHWYHUTE AaHHW OT pearnHus
CBAIT, Ce paskpuBa, 4Ye npunaraHeto Ha FFR moxe pa
NpoMeHu noaxona Ha neyenne npu oo 34,7% ot nauu-
€eHTuTe, Haco4yeHun 3a PCI. TMpwu yacTt oT nauneHTUTe C
FFR = 0.80 peBackynapusauusita € oTnoxeHa un nesu-
aTa He ce CTeHTupa.

Markov’s model is used to illustrate the cumulative
expenses and health benefits for both therapeutic ap-
proaches (FFR-guided PCIl and angiography-guided
PCI) for the analyzed period of one year.

Budget impact analysis

The aim of the budget impact analysis is to evalu-
ate the direct annual costs of the NHIF for the function-
al assessment of coronary stenosis by measuring FFR
in patients with ischemic heart disease in Bulgaria.

The budget impact analysis is performed from the
payer perspective (NHIF). All costs that are not related
to the paying institution are excluded from the current
analysis. The timeline regarding the budget effect anal-
ysis is 3 years. This time period is selected regarding
the period used by the NHIF to plan their future ex-
penses — 3 years.

For the budget effect analysis, a price for FFR wire
— 1,400 BGN with VAT/1,166.67 without VAT is used.
The device cost is not related to a specific manufactur-
er. The used price reflects the wire cost that should be
reported to the NHIF in the case of 100% of reimburse-
ment and the establishment of a reimbursement sub-
group: ,Medical devices for invasive functional evalua-
tion of the degree of coronary stenosis® in the existing
group 4. “Stent” in the list of NHIF for medical devices
applied in-patient medical care.

Table 3 illustrates the forecast for the number of
catheters, wires/medical devices necessary for FFR
annually and the forecast for the annual costs for
FFR in the case of 100% reimbursement from the
NHIF.

Analyzing the real-world clinical data, it is re-
vealed that the application of FFR may change the
treatment approach in up to 34.7% of the patients
referred for PCI. In part of the patients with FFR 2

0.80, the revascularization is deferred, and the le-
sion is not stented.

Ta6bnuua 3. MporHoseH 6poW naumMeHTU n 6AXKEeTHO Bb3AeNCcTBUE 3a Nepuopg oT 3 roguHn
Table 3 Predicted number of patients and budget effect for a period of 3 years

lNoguHa 1 lNoguHa 2 FlNoguHa 3
Year 1 Year 2 Year 3
[MporHo3eH o6em kaTeTpu/6poin meguumnHckn nagenust 3a FFR
por PPN MEAMLRCI MRS 2100 2500 3000
Predicted number of catheters /number medical devices for FFR
Paaxogu, nB. // Costs, BGN 2940 000,00 3500 000,00 4 200 000,00
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PE3YNTATH

OT npoBefeHns1 MKOHOMMYECKN aHanmM3 MoXe [fa
ce 0606wy, 4ye FFR-6asupanata ctpaterusa 3a PCI npu
nauneHTn ¢ MHOTOKINOHOBa KOpoHapHa 6onect reHepu-
pa No-BUCOK KyMyrnaTuBEH pasxos 3a Tepanusi (6341,62
nB.) npu noeeye 3apaBHu nonsu (0,853 QALY) 3a nauu-
€HT cnpsaMo aHrmorpadgckmnbasnpaHa crpaterns 3a PCI
— 5584,78 nB. n 0,838 QALY. OT n341MCrneHoTo UHKpe-
MEHTAaNHO CbOTHOLLEHME Ha pa3xodHaTa edPEKTUBHOCT
Meauko-gnarHoctnyHata genHoct FFR ce onpepgens
KaTo pa3xofHO ePeEKTUBEH TepaneBTUYEH NOLXOA Crpsi-
Mo aHrnorpadckmnbasmpanarta PCl (ICER = 50 455,71
nB./QALY) npu npar ot 51 510 nB./QALY (Tabn. 4).

Mogen Ha MapkoB npu nauueHTu ¢ UBC ¢
eaHa hyHKLMOHaNHO-CUrHucmuKkaHTHa CTeHo3a,
Haco4eHu 3a PCI

BxogsawmTe gaHHM 3a TepaneBTUYHa e(PeKTUBHOCT
ca 6GasupaHn Ha NPOCMNEKTUBHO, MHOTMOLIEHTPOBO, MHO-
roHaLMOoHanHo, oTBOpeHo obcepBaLMOHHO NpoyYBaHe
[4]. MNpw aHann3 Ha AaHHUTE ce yCTaHOBsIBA, Ye npwu na-
LuMeHTuTe, HacodeHu 3a PCl cnen kopoHapHa aHrnorpa-
dums (n = 717 ot 2 196), npomMsiHa B NraHa Ha nevyeHne
ce Habntogaea npu 54,3% ot naumeHTute. OT BCUYKM
717 naumenTn, 328 (45,7%) octaBaTt ¢ MHAMKaUUS 3a
PCl, 370 (51,6%) npemuHaBaT Ha MeLMKaMEHTO3Ha
Tepanus, a 19 (2,7%) — Ha kopoHapHa 6annac xmpyp-
rs. [pu naumeHTUTE C MbpBOHAYanHa MHOuKauus 3a
MegvkameHTo3Ha Tepanua (n = 1 350), 1 058 (78,5%)
OCTaBaT Ha MbpBOHaYasHMA CK MraH 3a nevexve. MNpu
258 (19,1%) naumeHTn MeavMKaMeHTO3HaTa Tepanus ce
npomeHs ¢ nHamkaums 3a PCl, a 34 (2,5%) naumeHTtn
npemMuHaBaT KbM KOpoHapHa barnac xupyprus. OT na-
LUMEHTUTE C MbpBOHAaYanHa MHOVKaLUUS 3a KOopoHapHa
Gannac xupyprusa (n = 119) npu 43,7% ce Hanara npo-
MsiHa B nnaHa Ha nevenue: 13,6% (n = 16) ca HacoyeHun
3a PCl n 30,3% (n = 36) 3a MmeaMKkameHTO3Ha Tepanus.

B 3akntoueHne moxe ga ce 0600wm, e npunoxe-
Hueto Ha FFR Bogn oo npomsiHa B nnaHa Ha nevyeHue
npu 34,7% OT NaumneHTUTe, KOUTO MbPBOHAYArHO ca Ha-
COYeHu 3a neyeHne Ha 6a3a KopoHapHa aHrmorpagusi.

RESULTS

From the performed economic analysis, it can
be concluded that the FFR-guided PCI strategy in
patients with multi-vessel CAD generated higher cu-
mulative therapy cost (6 341,62 BGN) with higher
health benefits (0.853 QALY) per patient compared
with the angiography-guided PCI group — 5,584.78
BGN and 0.838 QALY. From the calculated incre-
mental cost-effectiveness ratio (ICER), it can be
determined that FFR is a cost-effective therapeutic
approach compared to the angiography-guided PCI
(ICER = 50,455.71 BGN/QALY) with a threshold of
51,510 BGN/QALY (Table 4).

Markov’s model in single-vessel coronary
artery disease patients referred
for a PCI

The input data for the therapeutic efficacy are
based on a prospective, multi-center international
observational trial [4]. When analyzing the data, it is
revealed that in patients referred for PCI after coro-
nary angiography (n = 717 ot 2 196), changes in the
treatment plan were noted in 54.3% of the patients.
From a total of 717 patients, 328 (45.7%) remain with
an indication for PCI, 370 (51.6%) are referred for op-
timal medical therapy, and 19 (2.7%) — were referred
for coronary artery bypass grafting. Of the patients
initially referred for CABG (n = 119) 43.7% undergo
a change in treatment approach: 13.6% (n = 16) are
sent for PCl and 30.3% (n = 36) are left with medica-
ment therapy only.

In conclusion, the application of FFR leads to a
change in the treatment approach in 34.7% of the
patients, initially referred for percutaneous revas-
cularization based on diagnostic coronary angiog-
raphy. Using this data a Markov model was devel-

Tabnuua 4. UHKpeMeHTanNHO CbOTHOLIEHNE Ha pa3xoaHaTa e(peKTMBHOCT

Table 4. Incremental cost-effectiveness ratio

Pasnuka B pa3xo-
Moaxon KpaeH pa3xog, nB. naa, ne. QALY Pasnuka B QALY ICER, nB./QALY
Approach Final cost, BGN. Cost difference, Difference in QALY | ICER, BGN./QALY
BGN.
FFR-6a3upaHa ctpaterus 3a PCI
) 6341,62 0,853 -
FFR-guided PCI 0,015
756,84
AHrvorpadgckubasmpana crpaterus 3a PCI 50 455,71
) ) 5584,78 0,838
Angiography-guided PCI
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Upe3 u3non3eaHe Ha Te3n [JaHHM € Cb3gageH
mMogen Ha MapKoB C Len OLeHKa Ha pas3xoguTte npu
FFR-6a3npaHa ctparterusa 3a PCI cnpamo aHrmorpad-
Cku-6asmpaH TepaneBTUYEH pexum (dur. 2).

OT mogenupaHuTe AaHHW 3a pa3xoan Moxe Aa
ce o6obwmn, 4e pemmOypcupaHeTo Ha MeLuKOo-Ou-
arHoctuyHata fenHoct FFR B nokanHu ycrnosusa e
pasxoa-cnectsBaly nogxon (-853,39 nB. Ha nauuneHT)
cnpsiMo aHruorpadcku-6asmpaHata crpaterus 3a PCI
(cboTtBeTHO 3 296,50 nB. cnpsamo 4 149,89 na.). Pas-
xopHaTta edekTmBHOCT Ha FFR e gemoHcTpupaHa v B
Apyrv npoyysanus [5].

Mpn aHanu3 Ha gaHHUTE OT peanHarta KIMHUYHa
npakTuka cTaBa sicHO, Ye ynotpebarta Ha FFR B exe-
[OHeBHaTa KINMHWYHA NpakTyka NpOMeEHs MraHa 3a ne-
yeHue Ha 0o 34,7% OT nauneHTUTe C UHAMKaums 3a
Tepanus Ha 6a3a KopoHapHa aHrmorpadwsi.

B gonbnHeHne e NnpoBefeHa OLeHKa Ha pa3xofHa-
Ta edoekTnBHOCT Ha FFR pbkoBogeHaTa cTpaTterns 3a
MKW v npu naumeHTn ¢ eaHa PyHKLUMOHANHO CUrHUMU-
KaHTHa CTeHo3a.

FFR pvrosonena

[MaumenTti ¢ yenemwso

Maunentn ¢ KAB ¢ enHa
CHIHH(HKAHTHA CTEHO3a,
nacodenu 3a [TKH

Patients with coronary
artery disease with one
significant lesion referred
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crparerus 3a [TKH

nimepen FFR

oped aiming at asses the cost of FFR-guided PCI
strategy compared to angiography-guided strategy
(Figure 2).

In summary, the results from the economic analysis
revealed that the reimbursement of the medico-diag-
nostic activity FFR in a local setting is a cost-saving ap-
proach (-853.39 BGN per patient) compared to the an-
giography-guided PCI (3 296,50 BGN versus 4 149,89
BGN respectively). The cost-effectiveness of FFR has
been already demonstrated in several studies [5]. Ana-
lyzing the real-world clinical data, it is revealed that the
application of FFR in daily clinical practice is changing
the treatment approach in up to 34.7% of the patients
referred for PCI.

In addition, the cost-effectiveness of the FFR strat-
egy was also evaluated in patients with a single func-
tionally significant stenosis.
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OT mMogenupaHuTe AaHHU 3a pa3xou Moxe Aa ce
0600wy, Yye pemmbypcupaHeTo Ha MeauKo-AuarHoc-
TnyHata genHoct FFR e pasxoa-cnectsaBall noaxopn
(-853,39 nB. Ha NauMeHT) cnpsiMO aHrMorpadCKm pbKo-
BoaeHaTa ctpaterus 3a MK (cbotBeTHO 3 296,50 nB.
cnpsimo 4 149,89 ng.) (Tabn. 5).

Mpn aHanu3 Ha gaHHUTEe OT peanHarta KNnMHW4YHa
npakTuka cTaBa SICHO, Ye Ha Gasa vHavBuayaneH na-
LMeHT, nsnonaeaHeto Ha FFR B exxeaHeBHaTa KNMHWY-
Ha NpakTuKa NPOMeHs nraHa 3a nedexune Ha o 34,7%
OT NauMeHTnTe C HAMKauua 3a Tepanus Ha 6a3a Kopo-
HapHa aHruorpadus.

Pe3ynTaTt oT aHanu3 Ha GIO4KEeTHOTO Bb3-
aencreue

Mpn aHanu3 Ha OaHHWTE OT pearnHata KINUHU4YHa
npakTuka ctaea sICHO, Ye Ha 6asa MHOouBMAyaneH na-
umneHT, ynotpebara Ha FFR B exegHeBHaTa KnNuHWYHA
npakTuka MoXe Aa NPOMEHM MfaHa 3a fevyeHne Ha Ao
34,7% OT naumeHTUTE C NHAMKaUWS 3a Tepanus Ha 6asa
NbpBOHa4YanHa KopoHapHa aHrnorpacdwms. Npun vact ot
naumeHTute ¢ nugukaumsa 3a PCl ¢ mmnnadTaums 3a
CTeHT, npy namepeH FFR no-ronam ot 0,80, nesusata He
ce cTeHTupa (T.e. peBackynapusaumsaTa ce OTCpo4Ba).

Ypes 1n3nonssaHe Ha MOAENMpaHUTE OaHHN 3a pas-
XOAM OT MKOHOMUWYECKUTE MOAENN € N3YUCIIEHO (PaKTU-
yeckoTo OrooxkeTHO BbaaelcTeue 3a H30OK. B3etn ca
npeaBva OaHHUTE 3a pasxoau oT Tabn. 3 u Tabn. 4.
KyMynaTtvBHUAT roauileH pa3xop BKIKOYBa: pa3xos 3a
FFR-6a3vpana ctpaterus 3a PCl (kateTbp, MegnumH-
CKN OEeNHOCTM MO KNWHWUYHM NMbTEKW, CTEHTOBE U pas-
XOAW 3a KOHTPOIT Ha YCIOXXHEeHUATa OT 3abonsiBaHeTo)
1 aHrnorpadckmn-6asmnpaHa crtpaterusi (pasxonm 3a me-
OVLMHCKA OEAHOCTU MO KMWHWYHU MbTEKU, CTEHTOBE
N pasxogun 3a KOHTPOS1 Ha YCIOXHEHusITa OT 3abons-
BaHeTo). [1o gaHHM OT peanHaTa KMMHWYHA npakTyka
20% ot nauueHTuTe ¢ IBC ca ¢ MHOroKIoHOBO 3acsra-
He, a octaHanuTe 80% OT NauMeHTUTe ca ¢ eaHa OyHK-
LIMOHANHO CUrHU(MKaHTHaA CTEeHO3a.

Pa3xoobT 3a Bcsika OT rogvHUTE € MofyveH Kato
CbOTBETHUSIT BPOI NALMEHTU € YMHOXEH MO roaULLHNS
pasxoq 3a Bcska OT cTpateruute 3a PCIl. HanpaseHo
€ [OMnyCcKaHeTo, Ye ako KaTeTpuTe He ce 3annawat oT
H3OK, PCI we ce 6asnpa Ha kopoHapHa aHrmorpadcusi
(Tabn. 6).

Ta6bnuua 5. AHanu3 Ha pa3xoauTe // Table 5. Cost analysis

From the modelled cost data, it can be summarised
that reimbursement of FFR medical diagnostic activity
is a cost-saving approach (-853.39 BGN per patient)
compared to the angiography-guided PCI strategy
(3,296.50 BGN. versus 4,149.89 BGN respectively)
(Table 5).

When analysing data from actual clinical prac-
tice, it is clear that on an individual patient basis,
the use of FFR in daily clinical practice chang-
es the treatment plan for up to 34.7% of patients
with an indication for coronary angiography-based
therapy.

Results from budget impact analysis

Analyzing real-world clinical practice data, it is
clear that on an individual patient basis, the use of
FFR in daily clinical practice can change the treatment
plan of up to 34.7% of patients with an indication for
therapy based on initial coronary angiography. In a
proportion of patients with an indication for PCI with
stent implantation, with a measured FFR greater than
0.80, the lesion was not stented (ie, revascularization
was delayed).

Using the modeled cost data from the econom-
ic analysis the actual budget impact for the NHIF
was calculated. All the cost data from Table 3 and
Table 4 were taken into consideration. The cumu-
lative annual expense includes the cost for the
FFR-guided strategy (wire, medical activity includ-
ed in the clinical pathways, stents, and expenses
for handling potential complications). Considering
the real-world clinical data, 20% of ischemic heart
disease patients have a multi-vessel disease and
the remaining 80% of patients had one function-
ally significant stenosis. The annual expense was
calculated as the respecting number of patients
multiplied by the annual cost for each of the PCI
strategies. An assumption was made that if the
FFR wires are not reimbursed by the NHIF the PCI
would be relying on diagnostic coronary angiogra-
phy only (Table 6).

Moaxopn / Approach

KpaeH pa3xog, nB.
Final cost, BGN.

Pasnuka B pa3xopa, nB.
Cost difference, BGN.

FFR pbkoBogeHa ctpaterus 3a NKU
FFR-guided PCI

3296.50

AHrvorpadckm pbkoBogeHa ctpatervs 3a KU

Angiography-guided PCI

-853.39
4 149.89
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Tabnuua 6. PakTyecko bromxkeTHO Bb3aencTBue // Table 6. Budget effect

lNoguHa 1 lNoguHa 2 lNogunHa 3 Oo6wo
Year 1 Year 2 Year 3 Total
MporHo3eH o6em kateTpu /6pon meguumHckn nsgenus 3a FFR
. . . 2100 2500 3000 7600
Predicted number of catheters/number of medical devices for FFR
C FFR (kaTeTpute ce 3annawar ot H30K), nB.
. . 8201 598,58 9 763 807,83 11 716 569,40 | 29 681 975,80
With FFR (catheters are reimbursed by the NHIF), BGN
Be3 FFR (kateTpute He ce 3annawat ot H30K), nB.
) . 9317 422,80 11 092 170,00 | 13310 604,00 | 33720 196,80
Without FFR (catheters are not reimbursed by FFR), BGN
dakTn4ecko GHOKETHO Bb3AENCTBUE, NB.
-1 115 824,22 -1 328 362,17 -1 594 034,60 -4 038 221,00
Factual budget effect, BGN

OT aHanusa Ha pasxoauTe Moxe Aa ce 0600LLM, Ye 3a
aHanusmpaHms BpeMeBM XOpU30HT oT 3 roguHn FFR-6a3u-
paHarta ctpaterus 3a PCI e pa3xoa-cnectsaBalla antepHa-
TMBa Ha aHrorpadckmbasmpaHna crparerusi. CnecraBaHu-
sta 3a H3OK npe3 nbpBara rogyHa oT peuMbypcupaHeTo
Ha FFR 6uxa 6unn -1 115 824,22 nB. v pocturat oo -1 594
034,60 nB. npes TpetaTta roamHa. OBLUST CNecTeH pasxos
Bb3nm3a Ha -4 038 221,00 nB. C yBennyaBaHe Ha gena na-
LMEHTU, NPY KOUTO (PYHKLMOHArNHaTa oLeHKa Ha CTeneHTa
Ha CTeHo3uTe € u3BbpLueHa vpe3 FFR, cnectaBaHusTa 3a
H3OK 6uxa ce ysenuumnu.

3AKNIOYEHUE

Mepguko-guarHoctnyHata genHoct FFR npu nauum-
€HTU C MHOFOKIMOHOBa KOpoHapHa 6onecTt ce onpene-
Ng KaTto pa3xogHo edeKTMBEH TepaneBTUYEeH Noaxon
B bbnrapusa cnpsamo aHrvorpadcku-6asmparHata PCI
(ICER = 50 456 nB./QALY) npu npar ot 51 510 nB./
QALY. FFR-6asnpaHnata ctpateruns 3a PCl npu nauu-
€HTU C efHa DYHKLMOHANHO-CUrHUMKaHTHa CTEHO3a
e pasxog-crnectsasaly nogxod (-853 nB. Ha naumeHT)
cnpsiMo aHrnorpadcku-6asumpanara crpaterus 3a PCI
(cboTtBeTHO 3 297 nB. crpsimo 4 150 nB.).

AHanmnabT Ha OHOMXKETHOTO Bb3AENCTBUE MOKAa3Ba,
ye FFR-6asupaHata crpaterus 3a PCl e pasxoa-cnec-
TABalla anTtepHaTMBa Ha aHruorpadpcku-6asnpaHa
ctpaternda. CnectsaBaHuaTa 3a H30K npes nbpeaTta ro-
OnHa oT peumbypcupaneTto Ha FFR 6uxa 6unmn -1,1 mnH.
nB. n gocturat o -1,6 MnH. nB. Npes3 TpeTarta roguHa.

He e deknapupaH KOHAUKM Ha uHmMepecu
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