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(hapMaKkOEeKOHOMIKa, PaK MOJIOYHOI 3a- | AKTyaJbHicTh. OCTaHHIM dYacoM Yy CBITI 3pocrae SaXBOpIOBaHiCTB
nosu, HER2-nosuTuBHMil pak Mood- | Ha pak IPYAHOL 3a03u. BiH Bi3HAYaeThesl PISHOMAHITHICTIO KIHHIYHIX
HOi 3a;mo03u, mepTy3ymab, npemapar | IIPOABiB i MOTEHIIHHUX MeTOiB NikyBaHHs. BuOip TakTuku JiKyBaHHS,

«Ilep’eTa®». Horo MmocmigoBHOCTI Ta e(eKTUBHOCTI BUKOPHCTOBYBAHHX XiMiompemapa-
TiB Ha IleHl 9ac € aKTyaJbHUM MHTAHHIM.
JI1s HUTYBAHHS: Meta po0oTH — OIHKA E€KOHOMIYHOI IOLINBHOCTI TapreTHol Tepamii

Myxuayk O. B., Besmitko H. B. ®ap- | 3 BHKOPHCTaHHAM nepry3yma0y (mpemapar «Ilep’era®») y mnamieHTOK
MaKOEKOHOMIUHHI{ aHAIi3 3acToCyBaHHs | 13 METACTATHIHUM HER2+ PM3 3 mo3uiii ykpaiHChKOT CHCTEMH OXOPOHHU

370pPOB’SI.

Marepiaiau Ta Metoau. BusHnadeHHs pe3ynbTaTiB JiKyBaHHS 1 OB’ SI3aHIX
3 HUM BHTparT BUKOHAHO METOJOM aHAJITHYHOrO MOJEIIOBaHHsS Mapkosa
Ha TIJACTaBl PE3yJbTaTiB PaHJAOMI30BAHOTO 0OaraTOIEHTPOBOTO BiAKPH-
toro ximiHigHOTO mMociimkeHHs III ¢asm CLEOPATRA. Yacoswmii ropu-
30HT Mozeni — 20 pokiB. [lopiBHIOBaHCSl allbTepHATHBHI BapiaHTH Tepa-
mii meproi yiHii MeTactarnunoro HER2+ paky momounoi 3a5i03u: cxema
PTD — mepry3ymab + Tpacty3ymad + morerakcen ta cxema TD — Tpac-
Ty3ymab + morerakcen. Ha rpyHTi MapKkoBCHKOTO MOJIETIOBAHHS IPOBE-
JIeHO (papMaKOEKOHOMIYHHUH aHaJli3 METOIaMHU «BUTPATH — €(PEKTUBHICTH»
1 «BUTpaTu — KOPHCHICTBY». SIK KpuTepil e(peKTUBHOCTI BUKOPUCTOBY-
; - Banmu poku 306epexxeHoro x)uTTsd (LYG), kputepiii KOPUCHOCTI — MOKa3-
POHH 310pOB’st Vipainu, Kadenpa on- | yyx QALY. BpaxoByBamy BapTiCTh NPSMMX MEAWMHUX BUTPAT, CTPYKTYpa

nepTy3ymaly B Teparii MeTacTaTHIHOTO
HER2-mo3uTHBHOTO paKy MOJOYHOI 3a-
no3u B YKpaiHi. Vkpaincekuil padiono-
2iynutl ma onkonoeiunuil srcypuan. 2021.
T. XXIX. Ne 1. C. 21-31. DOL: https://
doi.org/10.46879/ukroj.1.2021.21-31
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PesyabratH Ta iX 00roBopeHHsi. 3TiHO 3 MOJEIIOBaHHSIM CEpETHS
OYiKyBaHa TPHBANICTh MKHUTTA NalieHTOK 13 MeracrarnyHuMm HER2+
PM3, mo orpumytors cxemy PTD, cranoButh 15,69 poky B mopiBHSHHI
3 13,95 poky B rpymni TD. OgHOYacHO 3 TIOAOBKEHHSIM TEPMIiHY KHUTTS
Ha (oni 3actocyBanHs cxemu PTD mimBumryertscst foro skicts. [lari-
entku B rpymi TD y cepeansomy orpumytors 7,8 QALY, a B rpyni PTD —
9,24. 3aranbHi BUTpaTH 32 MOJENBOBAHHUN IEPIOf JOCIIKEHHS Yy TpyIi
PTD cxnamu B cepeaabomy 1 970 369,6 TpH Ha OJHY NAIIEHTKY, B TPYIIi
TD — 732 517,7 pH.
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IakpemenTanbHi Koedinientn ICER (BaprticTh 1 70MaTKOBOTO POKY JKUTTS)
ta ICUR (BapricTh | MOZAaTKOBOTO POKY SIKICHOTO JKHTTS) CKJIAJH BiAIO-
BimHO 710 924,6 rpH Ta 861 175,4 pH.

BucnoBku. 1. TapretHuil mpemapar mnepry3ymMad € e(QEeKTHBHHM Ji-
KapChKUM 3acO00M TpH BUKOPHUCTAHHI y MAIIEHTOK i3 METaCTaTHIHUM
HER2+ PM3.

2. Cxema Teparrii nepuioi JiHii naieHTok i3 meractaruaaum HER2+ PM3
3 JI0Z[aBaHHSIM MEPTY3yMaly y MOPIBHSHHI 31 CXeMOK TpacTy3ymad + 1o-
Herakceln rnorpedye OUIBIIMX BUTpAT, BOAHOYAC JIO3BOJISIE JAOCSITH Kpa-
KX pe3yibTaTiB — y nepcrekTrsi 20 pokiB 3a0e3nedye B cepeHbOMY J10-
natkoBo 1,74 poky xutra Ta 1,44 QALY.

3. ®apMakoeKOHOMIYHMH aHaji3 Ha TPYHTI MOJCTIOBAHHS 3a METO-
JoM MapkoBa Ta pPO3paxyHKiB METOJaMH «BHTPaTH — e(EKTHBHICTHY
Ta «BUTPATH — KOPHCHICTb» JIO3BOJISAE BBAXKATH JOAABAHHS MEPTY3yMaldy
(mpemapar «Ilep’eTa®») M0 CXeMH TapreTHOI Teparii mepimoi JiHil Tpac-
Ty3ymal + momeTrakcen y mamieHToK i3 MetactarnganM HER2+ PM3 exo-
HOMIYHO JOIIJIBHOI0 MEANYHOIO TEXHOJIOTIEI0 B YNHHUX YMOBaX OXOPOHHU
3710pOB’sl YKpaiHu.

ABSTRACT

Background. The incidence of breast cancer tends to be increasing world-
wide in recent years. It is characterized by various clinical manifestations
and potential treatment approaches. The choice of treatment strategy, its
sequence as well as the efficiency of administered chemotherapy is quite
relevant these days.

Purpose — assessing economic feasibility of targeted therapy with pertu-
zumab (Perjeta®) in patients with metastatic HER2+ BC from the perspec-
tive of the health care system of Ukraine.

Materials and methods. The treatment outcomes as well as related costs
were determined by means of Markov analytical modelling based on a ran-
domized multicenter open clinical study of CLEOPATRA phase III [2].
The model time horizon was 20 years. The alternative schemes of front-
line therapy of metastatic HER2+ breast cancer were compared: PTD regi-
men pertuzumab + trastuzumab + docetaxel and TD regimen trastuzumab
+ docetaxel. Based on Markov modelling, pharmacoeconomic analysis by
means of cost-effectiveness and cost-utility methods was carried out. As an
efficiency criterion, LYG amount was used, as a utility criterion — QALY
indicator. Direct medical costs were counted, the structure of which had
been determined according to the current Protocol. The cost of drugs was
calculated in accordance with the Register of wholesale prices for pharma-
ceuticals of the Ministry of Health of Ukraine; the cost of treatment proce-
dures was determined in accordance with the available price lists of paid
medical services provided by licensed medical institutions. Discounting at
the level of 3 % per year was applied. Sensitivity analysis of the outcomes
was carried out before pertuzumab price changed.

Results. According to the modelling, the average life expectancy of pa-
tients with HER2+ BC, receiving PTD scheme is 15.69 years compared to
13.95 years in the TD group. Along with prolonging life, associated with
PTD scheme, its quality increases. Patients in the TD group gain 7.8 QALY
on average, while in the PTD group it is 9.24. The total expenses for the
simulated (involved into modeling) study period in the PTD group aver-
aged UAH 1 970 369.6 per patient, in the TD group — UAH 732 517.7.
ICER (cost of 1 additional life year) and ICUR (cost of 1 additional qual-
ity-adjusted life year) incremental coefficients amounted to UAH 710924.6
and UAH 861175.4 respectively.

Conclusions. 1. Pertuzumab target drug is an effective pharmaceutical
when administered to patients with metastatic HER2 + breast cancer.

2. The frontline therapy regimen for patients with metastatic HER2 +
breast cancer with pertuzumab being included is more expensive in com-
parison with trastuzumab + docetaxel regimen; at the same time it makes it
possible to achieve better results, i. e. to provide on average extra 1.74 life
years and 1.44 QALY in 20-year perspective.
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3. Pharmacoeconomic analysis based on Markov model and cost-effec-
tiveness and cost-benefit calculations make it possible to consider per-
tuzumab (Perjeta®), included into frontline targeted therapy regimen of
trastuzumab + docetaxel in patients with metastatic HER2+ breast cancer,
as an economically feasible medical technology under current health care
conditions in Ukraine.
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3B’s130Kk po00TH 3 HAYKOBMMH IIPOrpaMaMH, IJIaHAMH
i TeMamu

PobGora BuKOHaHA B paMKax HayKOBO-IOCIIJHOI poOOTH
JepxaBHOi ycTaHOBH «IHCTHUTYT MEAWYHOI paiono-
rii Ta onkomnorii im. C. I1. I'purop’eBa HartionansHoi akase-
Mil MeauuHHX Hayk YKpainm» «Po3pobutn mporpamy
KOMIUIEKCHOTO JIIKyBaHHSI XBOPUX Ha BTOPUHHO-HAOPSIKO-
BUIf paK TPy/AHOI 32031 3 ypaxyBaHHSIM POJIi 3arajbHOTO
i HaOpsIKOBOrO KOMITOHEHTIB arpeCHBHOCTI IMyXJHWHHOTO
npouecy» (HoMmep aepkaBHOi peectparii: 0118U003210,
mmdp temn: HAMH 04.18, nmpuknanHa, TEpMiH BHKO-
Hauus: 01.2018-12.2020 pp., KepiBHUK — JIOKTOp MEANY-
HUX HayK, npogecop Kpacnocenscekuii M. B.).

BCTYII

Y BcbOMy CBITI, y TOMy 4mcHi # YkpaiHi, paKk MOJIO4-
Hoi 3a103u (PM3) € ogHMM 3 HaHOLIBII TOITUPEHHX 3105~
KiCHUX HOBOYTBOpEHB y kiHOK [l]. Ha#tOinpmr arpecus-
HOIO  (GOpMOIO  3axBOpIOBaHHA € miatun  PM3
i3 miBHIIeHOI0 excnpeciero perenrtopiB HER2 Ha noepxHi
MyXJIMHHKX KIITHH. Tepanist 13 3acToCyBaHHSIM I'yMaHi30Ba-
HOro MOHOKJIOHaJbHOTO aHTH-HER2-anTuTINA TpacTysy-
Maly Ha JIOJIaToK JI0 TPaUIIIHHOT XiMioTepartii CTaTHCTUYHO
JIOCTOBIPHO ITJIBUIIlYE BIDKUBAHICTH O€3 IMpOrpecyBaHHs
1 zaranpHy BrkuBaHICTh y mnamieHtiB 3 HER2-nosw-
TUBHHM METACTaTHIHUM PaKoM MOJIOYHOI 3a103u (MPM3).

Ha croromHi MpomoBKyIOTE pO3pOOISATHCS HOBI Tepa-
MIEBTUYHI cTpaTterii, mokimkani BrumBati Ha HER2. Ce-
peIl TaKuX CTpaTeriii 0COOMUBY yBary IpUBEPTAE TIEPTY3Y-
Mab. 3a maHMH 0araToLEHTPOBOTO PaHIOMI30BAHOTO
kiinigaoro pociimkenns I ¢pasu CLEOPATRA, 3acTto-
cyBaHHs KOMOiHa1ii mepry3yma0y (npenapar «Ilep’eTa®»),
Tpacty3ymaly (npemapar «lepuentun®») i Jouerakcery
MOPIBHSIHO 13 3aCTOCYBaHHSIM IUIAe00, TpacTy3ymaly
1 IOIIETaK eIy SIK MepInol JiHii Teparii narienTis i3 HER2-
no3utuBHEM MPM3 Oinbme Hix Ha 10 % migBuinye pi-
BCHb BIJMOBIII NMyXJIMHA Ha Teparito, Maibke Ha 49 %
301IbIIIYE MeiaHy BYPKHMBAHOCTI Oe3 mporpecyBaHHs 3a-
XBOpPIOBaHHS [2]. 3 ypaxyBaHHSIM BUCOKOI KIIIHITHOT eek-
TUBHOCTI ITepTy3yMaly JOIUIFHEM € BH3HAYCeHHs (hapma-
KOCKOHOMIYHUX ACITIEKTiB 3aCTOCYBaHHSM CXEMH Tepartii
3 UM TIperapaToM. B ymoBax oxopoHU 310poB’sl YKpaiHu
(hapMaKOCKOHOMIYHHI aHAaJIi3 3aCTOCYBaHHS MepTy3yMaly
B tepamii mnepmoi usinii HER2-nozutneHoro MPM3
HE MPOBOIMBCSL.

Mera po6oTH — OI[iHKA CKOHOMIYHOI JIOIJIb-
HOCTI TapreTHOI Teparii 3 BUKOPHCTAHHSIM IMEpTy3yMady
(mpenapar «Ilep’eTa®») y Mmami€eHTOK i3 METaCTATHYHUM
HER2+ PM3 3 no3unii ykpaiHCBKOI CHCTEMH OXOpOHH
3I0pOB’sl.

Connection with scientific programs, plans and topics

The study has been carried out within the scope of the
planned research project of SO “Grigoriev Institute for
Medical Radiology and Oncology of the National Acad-
emy of Medical Sciences of Ukraine” which is “To de-
velop a complex treatment program for patients with sec-
ondary edematous breast cancer with research of the
mechanisms of pathogenesis of inflammatory and edema-
tous components of aggressiveness of tumor process”
(state registration No: 0118U003210, research project
code: NAMS (Ukraine) 04.18, applied, period for perfor-
mance: 01.2018-12.2020, led by Doctor of Medical Sci-
ence, Professor Krasnoselskyi M. V.).

INTRODUCTION

Breast cancer (BC) is one of the most common female
malignancies worldwide as well as in Ukraine [1]. The
most aggressive form of the disease is BC subtype with
increased expression of HER2 receptors on the surface of
tumor cells. Therapy by means of humanised monoclonal
anti-HER2-antibody of trastuzumab in addition to tradi-
tional chemotherapy statistically significantly increases
progression-free survival and overall survival in patients
with HER2-positive metastatic breast cancer (MBC). At
present, new therapeutic strategies aimed to influence
HER2 are being elaborated. Among those, pertuzumab
draws special attention. In accordance with a multicenter
randomized clinical trial of CLEOPATRA phase III, a
combination of pertuzumab (Perjeta®), trastuzumab
(Herceptin®) and docetaxel, compared to placebo, trastu-
zumab and docetaxel as frontline therapy of patients with
HER2-positive MBC, increases the level of tumor re-
sponse to treatment by 10 % as well as it increases the
survival median without disease progression almost by
49 % [2]. With due regard for high clinical efficiency of
pertuzumab, assessing pharmacoeconomic aspects of ad-
ministering pertuzumab therapy schemes is considered to
be reasonable. Under health care regulations of Ukraine,
the pharmacoeconomic analysis of pertuzumab in front-
line therapy of HER2-positive MBC has not been carried
out yet.

Purpose — assessing economic feasibility of targeted
therapy with pertuzumab (Perjeta®) in patients with met-
astatic HER2+ BC from the perspective of the health care
system of Ukraine.
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MATEPIAJIU TA METOAU JOCJIKEHHS

I[Ipu mnpoBeneHHI (PapMAKOCKOHOMIYHOTO —aHAIIZy
(®EA) xepyBanucss HOpMaTUBHMMH JokymeHTamun MO3
YkpaiHu 110/10 OLIIHKU TEXHOJIOT1H OXOPOHU 310pOoB’s [3].
BuxopucraHo MeTomm «BUTpaTH — €PEKTUBHICTE) 1 «BH-
TpaTh — KOPHUCHICTb» Ha IPYHTI aHATITHYHOTO MOJEIIO-
BaHHs1 3a MapkoBuM [3.4]. MonentoBaHHsS MPOBEACHO
Ha OCHOBI PaHJOMi30BaHOTO OAaraTOIICHTPOBOTO BiIKPH-
toro kiiHiuHoro pociipkenss 111 ¢pasu CLEOPATRA [2].
Mopnenb sBisie cO00I0 MOPIBHAHHS KITBKOCTI POKIB 30e-
pexenoro kutrs (life years gained-LYG) Tta Kinb-
KocTi pokiB sikicHOTO XUTTS (quality adjusted life years-
QALY), mo MoXyTh OyTH OTpHMaHi IpU BUKOPHCTAHHI
y xBopux Ha MPM3 HER2+ anbrepHaruBHHX BapiaH-
TiB Tepamii mepmoi miHii: cxema PTD — mepry3ymab
(mepma mo3a 840 mr, mami 420 mr) + TpacTy3ymad (mepima
no3a 8 mr/kr, gami 6 mr/kr) + gomerakcen (75 mr/m?);
cxema TD — Tpacty3ymab (meprma mo3a 8 MI/KT, maii
6 mr/kr) + mouerakcen (75 mMr/m?).

Monens MapkoBa BiII3epKaIto€e IePexil FmoTeTHIHOT
koroptu naiieHTok (1000 ocib) yepes Tpu CTaHH 310pOB’S:
«06e3 mporpecyBanus» (BII), ToOTo Oe3 o3HaK 3axBOprO-
BaHHA IIICIS MPOBEACHOI XiMiOTeparii, «IporpecyBaHHD)
(IT) 1 «cmepthy (C). [omyrsiiito MOIEIi CKIIaIar0Th JKIHKH
3 TICTOJOTIYHO MiATBEPKCHUM MeTacTarnaauM PM3
i3 HaaMmipHOIO abo mocmieHoro excnpeciero HER2. Map-
KOBCBKHUI IIMKIT (IIEpioj] 4acy MiXK MepexoaMy MaiieHTOK
3 OJTHOTO CTaHy JI0 iHIIIOTO) CKJIamae 3 TIDKHI (BiOITOBIIHO
JI0 IHTEepBaJy MPOBEICHHS TapreTHOI Teparmii mepTy3yma-
60M). Yci narieHTKN BXOIATh Y MOJICNb Y CTaHi «0e3 mpo-
TpEeCyYBaHHS IIICIIS TPOBECHOI a1’ foBaHTHOI Teparii. Ko-
JKEH LMKJI BOHU MOXYTh MEPEXOAUTH 13 OJHOTO CTaHy
B iHIMiA, 200 3anuMIarucs B Tomy camoMy crasi. Lleit mpo-
[IEC TIOBTOPIOETHCS A0 THX Tip, JIOKH BCl MAIi€HTKA
YMOBHO HE TIEpeHIyTh /0 CTaHy «cMepTb». s Bu3Ha-
YEeHHs PEe3yJIbTaTiB Teparii 3a pPi3HUMH CXEMaMH Ta BH-
TpaTH Ha JIKyBaHHA B JOBTOCTPOKOBIM TMEPCIEKTHBI
B34TO TepMiH crioctepexeHHs 20 pokiB. IMoBipHOCTI Tepe-
XOoy MDK pI3HUMH CTaHaMH TICTS TapreTHOI Tepartii
3a cxemamu PTD Ta TD HaBeneno B tabumui 1.

Bonn po3paxoBaHi 3a pe3yJabTaTaMH JOCIIIKESHHS
CLEOPATRA [2, 5]. CtpykTypa Mozieni HaBeIeHa Ha PU-
CYHKYy 1.

Monens Mae Taki IPUITYIICHHS: TAIIEHTKH, 0 3Ha-
XOJsIThes B craHi bII, orpumytoTh oiHy 13 anbTepHaTHB-
HuX cxeM TapretHoi Teparii (PTD a6o TD) no momeHty
MIPOTPECYBaHHS MAaKCHMAJIBHO MPOTSATOM POKY; TIPH HPO-
rpecyBaHHI 3aXBOPIOBAHHSI MAI[IEHTKH OJIEPXKYIOTh APYTY
minito ximiorepamii (XT); y pasi BimcyTHOCTI edexty

MATERIALS AND METHODS OF RESEARCH

The pharmacoeconomic analysis (FEA) was carried
out in accordance with the regulations of the Ministry of
Health of Ukraine on assessing health care technologies
[3]. Cost-effectiveness and cost-utility methods based on
Markov analytical modelling (Markov model) were ap-
plied [3,4]. The modelling was performed following a
randomized multicenter open clinical study of CLEOPA-
TRA phase III [2]. The model is a comparison of life
years gained (LYG) and quality adjusted life years
(QALY) that can be obtained when administering alterna-
tive frontline therapy to patients with MBC HER2+: PTD
scheme — pertuzumab (first dose is 840 mg, then 420 mg)
+ trastuzumab (first dose is 8 mg/kg, then 6 mg/kg) +
docetaxel (75 mg/m?); TD scheme — trastuzumab (first
dose is 8 mg/kg, then 6 mg/kg) + docetaxel (75 mg/m?).

Markov model provides insight into passing through
three health statuses by a hypothetical patient cohort
(1000 people) such as “no progression” (NP), i. ¢ no dis-
ease markers after chemotherapy, “progression” (P) and
“death” (D). The model population is represented by
women with histologically verified metastatic breast can-
cer with excessive or increased HER2 expression. Mar-
kov cycle (the period between passing from one status to
another) is 3 weeks (according to the interval of targeted
therapy with pertuzumab). All patients enter the model in
“no progression” status after adjuvant therapy. Each cycle
they can pass from one status to another, or remain in the
same status. This process is recurring until all patients
conditionally reach “death” status. In order to make an as-
sessment of the therapy outcomes according to different
schemes and the cost of treatment in the long run, the ob-
servation period of 20 years is taken. The probabilities of
passing different statuses forth and back after targeted
therapy according to PTD and TD schemes are presented
in Table 1.

They have been calculated with due regard for
CLEOPATRA findings [2,5]. The model structure is
shown on Fig.1.

The model has the following assumptions: patients
who are in NP state receive one of the alternative schemes
of targeted therapy (PTD or TD) until the moment of pro-
gression, maximum within one year; as the disease pro-
gresses, patients receive a second line of chemotherapy
(CT); in case there is no effect of CT second line, pallia-
tive therapy, which is common in international cancer
practice, is administered [6]. The second line scheme cor-
responds to the basic principle of sequential CT in pro-
gression of breast cancer — pharmaceuticals should be

Taéauns 1. BiporigHicts nepexony Mix pisHUMH MapkoBchbkiMHU ctaHamu B rpynax PTD ta TD

Table 1. Probability of passing through different Markov statuses in PTD and TD groups

Cras, [0 SIKOTO 3/1iHCHIOEThCS TIEPexist
CTaH, 3 SKOTO 3IiHCHIOETHCS TO status
Hepexiz Bes mporpecyBanHs [IporpecyBanus CwMmepTh
FROM status No progression Progression Death
PTD TD PTD TD PTD TD
bes mporpecysaiiit 0,99182 0,98799 0,00698 0,01025 0,001198 0,001762
No progression
Tporpecysariis 0 0 0,9982 0,9974 0,0018 0,0026
Progression
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CraH 6e3 nporpecysaHHA
Condition without progression

MporpecyBaHHA
Progression

CmepTb
Death

Puc. 1. Crpykrypa Moneni Mapkosa

Fig. 1. Markov model structure

Bix apyroi niHil XT — 3aransHONPHHHATY B MIXKHAPOAHIN
OHKOJIOT1YHIH MpaKTHIll MamiaTuBHY Teparito [6]. Cxema
JIpyTOi JIiHIT BIAMOBIAa€ OCHOBHOMY IPHHIIUITY T10CITiI0B-
Hoi XT npu nporpecyBanni PM3 — 3mina JII1 mae npoBo-
JIUTUCS 3 ypaxyBaHHSIM MeXaHi3My Jii Ha IpOIec PoCcTy
nyxiuHu. Tox micnsa Taprernux JIII, a came Tpacty3y-
Maly, pEeKOMEHIIOBaHE 3aCTOCYBAaHHS CXEM 13 JIalaTHHi-
O0oM Ta xanerurabinoMm [7, 8].

IIpu mposenenni ®EA metomom «BHTpaté — eek-
TUBHICTB» SK KpPHUTEPiil €PEeKTHBHOCTI 3aCTOCOBYBAIH
KutbKicTh LY G, siKy BU3HA4aIM 32 (HOPMYIIOH0:

LYG (t) = K (t)/1000,

ne LYG (t) - LYG y pik snikyBanns t; K (t) — KinbpkicTh
MAli€HTOK, IO BWXWIM, 3 THX, IO BXOISTH y MOJIEIb
y pik mikyBaHHS t [9].

Kinpkicts marmienTok 3 ymoBHOI koropta 1000 oci0,
II0 BIDKWIIM B PiK JTIKyBaHHA t, pO3paxoByBaiH 3a Ghopmy-
JI010:

Kt=K1 (t) + K2 (t) + K3 (t) + K4 (),

ne K (t) — KUIBKICTh MAI[iEHTOK, 1[0 BHIKHIIH, 3 THX,
110 BXOJSITh Y MOJielib Yy pik JikyBanus t; K1 (t), K2 (t) —
KIJIbKICTh Mali€HTOK, IO BIXHIIH, y cTaHax «bII» ta «I1»
y pIK JIKyBaHHS t.

IIpu ®EA mMeTomoM «BUTPATH — KOPUCHICTEY KPHUTE-
piem xopucHocti OyB mokasHMK QALY, mo BpaxoBye
KUIBKICTh POKiB 30€pEKEHOT0 JKUTTS 3 TIONPABKOIO Ha iX
skicthb [9]. KoedimieHT sikocTi »)HUTTs namieHTok i3 PM3
y PI3HUX CTaHax 3J0pPOB’s BH3HAYalld Ha IiJCTaBi OITy-
omikoBaHuxX gaHux [10].

CrpykTypa BUTpaT BH3HA4YCHA BiJIOBIJIHO 10 YHH-
Horo [Iporokoiny [7]. YpaxoBaHi npsiMi MeIMYHI BUTpATH,
a caMe: BapTiCcTh Jikapchkux npemnaparis (JIIT), mo Bxo-
IITh 0 ANBTCPHATUBHUX CXEM TapreTHOI Teparii; Bap-
TICTh MEAWYHUX TOCIYr npouexypu BBeneHHs JIII; Bu-
TpaTH Ha TOCIITai3allilo/JeHHUI CTallioOHap; BapTiCTh
KOpEeKLiT MOOIYHUX sIBUIL TapreTHOi Teparii. Yactora no-
0luHMX sBUIL, MO TNOTpeOyroTh sikyBanus (III-IV cry-
NeHs1), JUIsl aJIbTepHAaTUBHMAX CXEM BHM3HAyajacs BiJmO-
BiTHO JIO ONYONIKOBaHHX JAHUX PaHIOMIi30BaHHIX
nmociimkenpb [2, 11]. Takox 3rigHO 3 momoxeHHsAM [Ipo-
TOKONy Ta iHcTpyKkuiit g0 JIIT BBakamocs HacTyIHE: Tec-
TyBaHHS Ha excrpecito HER2 6ymo mposenene mo mo-
YaTKy TapreTHoi Ttepanii; mnpoueaypa BeeaeHus JIII,
10 BXOISTH JO CKJIJy ajbTepHATHBHUX CXEM Tepallii,

changed taking into account the mechanism of action on
the tumor growth process. Thus, after targeted pharma-
ceuticals, namely trastuzumab, the schemes with lapatinib
and capecitabine are recommended [7, 8].

When performing FEA by means of cost-effectiveness
method, LYG amount was used as an efficiency criterion,
being calculated according to the formula:

LYG (t) = K (t)/1000

where LYG (t) is LYG in the year of treatment t; K (t)
is the number of survived patients out of those included in
the model in the year of treatment t [9].

The number of patients from the conditional cohort of
1000 survivors in the year of treatment t was calculated
according to the formula:

Kt=KI (t) + K2 (t) + K3 (t) + K4 (t)

where K (t) is the number of survived patients out of
those included in the model in the year of treatment t; K1
(t), K2 (t) is the number of patients who survived in NP
and P statuses in the year of treatment t.

In FEA, carried out via the cost-utility method, the
utility criterion was QALY indicator, taking into account
life years gained, adjusted for their quality [9]. The coef-
ficient of quality of life of patients with BC in different
health statuses was counted based in the published data
[10].

The cost structure has been defined in accordance
with the current Protocol [7]. Direct medical costs were
included, that is: the cost of pharmaceuticals included
into alternative schemes of targeted therapy; the cost of
medical services on administering the drugs; hospitaliza-
tion/in-patient facility; the cost of correcting side effects
of targeted therapy. The frequency of adverse effects that
should be treated (degree III-1V) for alternative schemes
was assessed according to the published data on random-
ized trials [2, 11]. Also, in accordance with the Protocol
regulations and the drug leaflets, the following was con-
sidered: testing for HER2 expression had already been
performed before the onset of targeted therapy; the proce-
dure of introduction of pharmaceuticals included into al-
ternative treatment schemed took 3—24 hours for infusion
and mandatory hospitalizing to a specialized in-patient
department [12-14]; subcutaneous administration of
trastuzumab was possible as outpatient/inpatient facility
procedure [14]; patients should undergo cardiac
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norpedye  3-24 rom Jus mpoBeneHHS  iHQY3il
Ta 000B’SI3K0BOI TOCITITAII3aMll B CIIEmiaai30BaHui cTarli-
oHap [12-14]; mimukipHe BBEICHHS TPACTy3yMaly MOX-
nBe B aMOyJIaTOpHUX yMOBax/JeHHOMY cratioHapi [14];
i 9ac JIIKyBaHHS TPAacTy3yMaOOM MamieHTy HEoOXiTHO
MIPOBOAUTH KapIiOMOHITOPUHT; TalieHTH B cTaHi bII mo-
TpeOyI0Th 00CTEIKEHHsI OHKOJIOTa pa3 Ha piK, 3 0O3HAKaMu
MIPOTPECYBAHHS — IIIOMICSIIIS.

Bapricts JIII Bu3Hawamacs BiamoBimHo no Peectpy
OIITOBO-BIJIMMyCKHUX IIiH Ha JIKapChKi 3aco0M CTaHOM
Ha 09.12.2020 [15]. BapricTe AiarHOCTHYHUX Ta JIKY-
BAJIIHUX TNPOLEAYp BH3HAYaNacs 3TiJHO 3 HasBHUMHU
y BUIBHOMY JIOCTYII NMPEHCKypaHTaMH IUIATHUX MEAnd-
HUX TIOCIYT, [0 HaJaloThCs JIINEH30BAaHUMU MEANYHUMU
ycraHoBamu [16, 17]. BiamoBigHO 10 MIKHApPOIHUX pe-
KOMEHJalliil IpH po3paxyHKax 3arajbHUX BUTPAT 3aCTO-
COBYBAJIM TUCKOHTYBAHH: Ha piBHI 3 % mopivHO.

AHaIi3 9yTIMBOCTI pe3yJIbTaTiB MPOBEICHO 10 3MiHU
uinn JII, 1mo BXOJATh B ajbTEPHATHBHI CXEMH TapreT-
HOI Teparmii 1 10 3MiHHU HiHU Ha TIepTy3yMad.

PE3YJIBTATH TA iX OBTOBOPEHHSI

Pesynbrarn MapkoBCHKOTO MOJIETIOBaHHS MOKa3aJlH,
10 TapreTHA TEpaIisi 3 BUKOPUCTAHHSAM NepTy3ymaly 3a-
Oesrieuye Juisi OfiHIET CepeHbOCTATUCTUYHOI MAIlIEHTKH
3 metactarnaauM HER2+ PM3 gomarkoso 1,74 LYG mo-
PIBHSIHO 3 aJbTEPHATHBHOIO cxemoro Teparii. Cepemns
OYiKyBaHa TPUBAJIICTh XKUTTS MALI€HTOK, 10 OTPUMYIOTh
cxemy PTD, cranoButh 15,69 poky B TOpIBHSHHI
3 13,95 poky y rpym TD. OpmHOYacHO 3 TOIOBKCH-
HSIM TEpMiHy XKUTTs Ha (oHi 3acTocyBanHsi cxemu PTD
M IBUIIY€THCS HOTO SAKiCcTh. [IpoTaroM aHami30BaHOTO T1e-
piony mamieHTKH B rpym TD y cepemHboMy OTPHMYIOTH
7,8 QALY, a B rpyni PTD — 9,24, To0T0 MaroTh Jomar-
koBo 1,44 QALY.

Haitoinpir po3moBCIOMKEHUME KPUTEPisIMUA €(PEeKTHB-
HOCTI Teparii 3JI05SKICHUX HOBOYTBOPEHB € 3arajbHa BH-
skuBaHicTh (OS) Ta BHKMBAHICTh XBOPUX 0€3 O3HAK 3a-
xBoproBarHsa (DFS) mporsrom meBHOro wacy (1 pik,
5 pokiB, 10 pokiB). Pe3ynbratamMu KIIHIYHUX JTOCIIJKEHb
noseneHo, mo DFS ta OS 3amexarp Bim piBHS pCR
(patological complete responce) — 4acTOTH IOCATHEHHS
MOBHOI BIANOBIAI MyXJIMHM Ha XiMioTeparilo (3HHK-
HEHHs OyIb-SKUX O3HAK ITyXJIMHHOTO MPOLECY B PE3yilb-
tati nikyBaHHsA) [18]. BukopucraHHS mepty3ymaly
B CKJaJl TapreTHol Tepamii Haja€e MOXIMBICTH JIO-
cart Oinbin Bucokoro piBHSA pCR y mamieHToK i3 MeTa-
crarmaanM HER2+ PM3 [2, 11]. Came 1ie#t daxt mosic-
HIOE€ TIO3UTUBHY DI3HHUIFO MK TOJOBHUMH KiHI[CBHMU
MOKa3HUKaMH €(EeKTUBHOCTI JOCIiPKYBaHUX allbTepHa-
THBHHX cXeM — Ourbm Bucoki 3HadeHHs LYG 1a QALY
y TpyIi, 10 OTPUMAJIH TapreTHy Tepariito 3 BUKOPHCTaH-
HSM TepTy3yMaly B TIOPiBHSHHI 31 cxemoro Tepartii TD.

Po3paxyHKkH BUTpAT Ha QIbTEPHATUBHI CXEMH TapreT-
HOI Teparlii 3 ypaxyBaHHSM YacOBOTO FOPU3OHTY MOJEII
20 pokiB MoOKa3aiH, MO TapreTHa Teparlis 3 J0JaBaHHIM
epTy3ymMady, sika OLTbIn eeKTHBHA TMOPIBHIHO 3 Tepa-
€0 TpacTy3ymal + J0IeTakcel, € CyTTEBO JOPOXKIOIO.
V nopmanbmomy BucCOKa BapTicTh cxemu PTD nemo xom-
TICHCYETHCS 32 PAXyHOK 3MEHIIEHHS BHTpAT Ha JIPyTy
JiHII0 XimioTepanii Ta migTpuUMylody Tepamito. Buko-
puctranHg cxemu PTD no3Bosisie oTpumaTu 3a NEBHUN

monitoring during treatment with trastuzumab; patients in
NP status should be examined by an oncologist once per
year, with progression signs — monthly.

The cost of drugs was counted in accordance with the
Register of wholesale prices for pharmaceuticals as of
09/12/2020 [15]. The cost of diagnostic and treatment
procedures was determined following the available price
lists of paid medical services provided by licensed medi-
cal institutions [16, 17]. According to international guide-
lines, discounting at the level of 3 % per year was applied
when calculating total expenses.

Sensitivity analysis of the outcomes was carried out
before the price of the drugs, included into the alternative
schemes of targeted therapy, as well as pertuzumab price
changed.

RESULTS AND DISCUSSION

Markov modelling findings have shown that targeted
therapy with pertuzumab provides additional 1.74 LYG
for one average patient with metastatic HER2+ breast
cancer compared to the alternative regimen. The average
life expectancy of patients receiving PTD scheme is 15.69
years compared to 13.95 years in the TD group. Along
with prolonging life, associated with PTD scheme, its
quality increases. During the analyzed period, patients in
the TD group gain 7.8 QALY on average, while in the
PTD group this is 9.24, in other words, they have extra
1.44 QALY.

The most common criteria of the effectiveness of treat-
ment of malignancies are overall survival (OS) and dis-
ease-free survival (DFS) for some specific period (1 year, 5
years, 10 years). Clinical findings have shown that DFS
and OS depend on pCR (pathological complete response)
level, i. e. the frequency of achieving a complete tumor re-
sponse to chemotherapy (subsidence of any signs of tumor
process due to treatment) [18]. Administering pertuzumab
as a component of targeted therapy makes it possible to
achieve higher levels of pCR in patients with metastatic
HER2+ breast cancer [2,11]. This very fact explains a posi-
tive difference between the main endpoints of the effective-
ness of alternative regimens under study, that is higher
LYG and QALY values in the group that received targeted
therapy with pertuzumab compared to TD regimen.

Calculating the cost of alternative targeted therapy
schemes with due regard for the time horizon of the 20-
year model has shown that targeted therapy with pertu-
zumab, which is more effective than trastuzumab +
docetaxel therapy, is substantially more expensive. Fur-
ther, the high cost of PTD regimen is somewhat offset by
reducing the expenses for second-line chemotherapy and
supportive therapy. PTD regimen makes it possible to
achieve fewer relapses, breast metastases and deaths
within some period of time, which is accompanied by re-
ducing the cost of second-line and supportive therapy at
the terminal disease stage, however, the overall average
cost per patient in the PTD group is still higher than in the
TD group (Table 2).
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nepioJy MEHINOI KIUIBKOCTI pelMIuBIB, MeTacTasiB
PM3 Ta cmepTeil, 110 BIAMOBITHO CYIPOBOIKYETHCS
3MEHILCHHSIM BUTPAT Ha IIPOBEICHHs APYToi JiHii Ta mij-
TpUMyIouoi Tepamii B TepMiHalbHIN cTajii 3axBopro-
BaHHs, ajlie 3arajbHi CepelHi BUTPATH Ha OJIHY IMalli-
eHTKy B rpymni PTD Bce >k Taku Buimli, HiX y Tpym TD
(Tabm. 2).

FEA differs from standard cost calculations by the
fact that it not only compares the expenses for alternative
treatment regimens, but also correlates these expenses
with clinical effectiveness of the corresponding medical
technologies. For this purpose, the cost-effectiveness ra-
tio (CER) and the incremental cost-effectiveness ratio
(ICER) are assessed by the cost-effectiveness method.

Taoauus 2. CepenHi BUTpATH HA JIIKyBaHHS OAHI€T manieHTKu 3 MeTactatnaHiM HER2+ pakoM MosodHoT 3amo3u
IIpU BUKOPHUCTAHHI aJbTEPHATUBHUX CXEM TapreTHOI Teparii (mepcenekTisa 20 poKiB)

Table 2. The average cost of treating one patient with metastatic HER2+ breast cancer using alternative targeted
therapy regimens (20-year perspective)

Bup Butpar Cxema PTD Cxema TD A mik exemai PTD 1a TD
. . A between PTD and TD
Cost type PTD regimen TD regimen .

regimens
Taprerna Tepariz 1906415,2 663425,0 1242990,2
Targeted therapy
Hpyra niniz XT 53126,2 55503,6 -2377.4
CT second line
Mixrpuuyrotia Tepanis 8294,7 11062,4 27678
Supportive therapy
Kopexkuist mo6iuHO71 i
Side effect correction 2202 194.3 25,9
OHKOMOI:IITOpI/IHF. . 2313,3 2332,4 -19,1
Oncological monitoring
3arazom 1970369,6 732517,7 1237852,0
In total

®EA Bipi3HS€TbCS Bi 3BUYAHHUX PO3pPaxyHKIB BH-
Tpar THM, III0 HE MPOCTO MOPIBHIOE BUTPATH Ha aJbTepHa-
TUBHI CXEMH JIIKYBaHHS, a CIIBCTaBIISIE 11i BUTPATH 3 KJIi-
HIYHOIO E€(EKTHBHICTIO BIAMOBIIHUX MEAMYHHX TEXHO-
JIOTiH. 3 1i€I0 METOI0 32 METOJOM «BHUTpPaTH — e(eKTHB-
HICTh» BHM3HAYAEThCS TTOKA3HUK e(EKTUBHOCTI BUTpAT
CER (anrmn. cost-effectiveness ratio) Ta THKpeMEHTATBHUI
nokaszHuK edextuBHOCTI BUTpaT ICER (anrm. incremental
cost-effectiveness ratio). Ilokasank CER Bm3Hauae BH-
TpaTu Ha OAAMHHUINO €(PEKTHBHOCTI MEIUYHOI TEXHOJIOTI],
mo anaii3yerbes, a ICER 1okasye BUTpaTn Ha J1071aTKOBY
OIMHHUITIO €(hEeKTUBHOCTI IPHU TIEPEXO/l 3 MEHII e(EKTHB-
HOT Ha OUTBII €()EKTHBHY METOANKY. METO/I «BUTpaTH — KO-
pucHicTb» J103Boisie BU3HauYMTH mnokasHuk CUR (anrm.
cost-utility ratio), N0 BU3HAYAE BUTPATU HA OIUHHUITIO KO-
PHCHOCTI aHaJi30BaHOT MEAMYHOI TEXHOJIOTIl, Ta IHKpe-
MeHTanbHui mnokasHuk ICUR (auni. incremental cost-
utility ratio), Mo TIOKa3y€e BUTPATH Ha JIOJATKOBY OJTUHHUIIIO
KOpHUCHOCTI. Y 11poMy mociikeHHi mokasHuk CER BusHa-
4ae BapTICTh OTHOTO 30EpEeKEHOTO POKY JKUTTS (OTHOTO
LYG), a mokazank CUR — BapTicTh OmHOTO 30epe’KEHOTO
SKiCHOTO pOKy KUTTS (omHOTO QALY), BIAMIOBIIHO TTOKA3-
uukn [CER ta ICUR — BapTicTh OMHOTO JOMATKOBO 30€pe-
JKEHOTO Ta SKICHOTO POKY XXHTTS Y BHIAJKY, SIKIIO TTalli-
enTKa 3 MPM3 sik nepiiry JiiHit0 TapreHToi Teparii 3aMicTh
cxemu TD Oyne orpumysaru cxemy PTD. Pesynsraru pos-
paxyHKIiB (hapMaKOCKOHOMIYHMX MOKa3HUKIB TMpeJCTaB-
JeHO B Ta0mui 3.

Jani, HaBemeHi B TaOmuii 3, MOKa3ykOTh, MO OOW-
Bi CXEMH TapreTHOI Tepamii € JOCUTh BapTICHUMH, BOIHO-
gac cxema PTD Oinbmn edexrusHa, Hixk TD. Bapricts on-
HOTO JJONATKOBOTO POKY XHTTI, IKUH MOKE OTPHUMATH TIalli-
entka 3 MeracrarnuanM HER2+ PM3, sxmo 3amicth
Teparii 3a cxemoro TD Oyme orpumysarun cxemy PTD,

The CER determines the cost per unit of efficiency of the
medical technology being analyzed, while the ICER
shows the cost per additional unit of efficiency when
switching from a less efficient method to a more efficient
one. The cost-utility method makes it possible to deter-
mine the CUR (cost-utility ratio) that counts the cost per
unit of utility of the analyzed medical technology, and the
incremental cost-utility ratio (ICUR) that shows the cost
per additional unit of utility. In this study, the CER calcu-
lates the cost of one life year gained (one LYG), while the
CUR counts the cost of one quality-adjusted life-year
(one QALY); consequently, ICER and ICUR determine
the cost of one additional life year gained and quality-ad-
justed life year if a patient with MBC receives PTD re-
gime as the frontline of targeted therapy instead of TD
regime. The calculation data of pharmacoeconomic indi-
cators are presented in Table 3.

The data in Table 3 show that both targeted therapy
regimens are quite expensive; at the same time, PTD regi-
men is more effective than TD one. The cost of 1 addi-
tional life year that a patient with metastatic HER2+
breast cancer can gain, undergoing PTD regimen therapy
instead of TD regimen, is 710924.6 UAH, the cost of one
additional quality-adjusted life-year is 861175.4 UAH.

At present, Ukraine has not defined the amount of
funds, which for society is a conditional threshold “will-
ingness to pay” for a new, more effective medical tech-
nology (more effective pharmaceutical). At the same
time, worldwide this threshold is determined as the
amount of triple GDP per capita. The ICER (cost of 1 ad-
ditional life year) and ICUR (cost of 1 additional quality-
adjusted life-year) incremental coefficients, determined
by pharmacoeconomic analysis for targeted therapy of
metastatic HER2+ breast cancer with pertuzumab
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Tadauns 3. PapMakoeKOHOMIYHI MOKA3HUKH IIPH BUKOPUCTAHHI albTEPHATUBHHUX CXEM TapreTHol Tepartii
y namieHTok i3 meracrarnaauM HER2+ pakom monounof 3ano3u (nepcriekrrBa 20 pokiB)

Table 3. Pharmacoeconomic indicators when using alternative schemes of targeted therapy in patients
with metastatic HER2 + breast cancer (perspective 20 years)

Cxema Cepenni
Teparii prrpata
Therapy Ha | manieHTKy LYG QALY CER CUR ICER ICUR
R e Average cost
per 1 patient
PTD 1970 369,6 15,69 9,24 125 610,4 213 309,6 710 924,6 861 175,4
TD 732 517,7 13,95 7,80 52528.0 93915,7

cranoBuTh 710 924,6 TpH, BapTiCTh OAHOIO IOJATKO-
BOTO POKY sIKicHOTO *uTTs — 861 175,4 rpH.

Ha croronni B YkpaiHi He BH3HAU€HAa CyMa KOLITIB,
0 CKJaJa€ Ul CyCIUIBCTBA YMOBHHMH IIOPIT «TOTOB-
HICTH IUTATUTH» 32 HOBY, OUTBII €()EKTHUBHY MEAUYHY TEX-
HoyloTif0 (O1bIn  e(DeKTHBHHI JTIKAPCHKUM TIperapar).
Boanouac y Oinbiiocti kpaiH CBITY i€l mopir Bu3Hava-
€TbCsl Yy po3mipi notpiiinoro BBII Ha aymry HaceneHHs.
Busnaveni numsixom (papMakoeKOHOMIYHOTO aHaNizy iH-
kpemerTtanbHi koedinientn ICER (Bapricts | momarko-
Boro poky kuTTs) Ta [ICUR (BapTicTh | 101aTKOBOTO POKY
SIKICHOTO JKHTTS) JUIsl TAPTETHOI Teparlii MeTacTaTUIHOTO
HER2+ PM3 3 nonaBanHsiM 1iepTy3ymMady, y MOpIBHSIHHI
31 CXEMOIO TpacTy3ymal + J0IeTaKCeNl MEHII, Hi’)K YMOB-
HUHM TOpIT «TOTOBHOCTI IUIATHTH», SIKUM 3a JaHUMHU
MinictepctBa (inaHciB YKpaiHM Ha Iepuly IOJOBHHY
2020 p. cxiaB 867 782 TpH.

AHaui3 4yTIHBOCTI Pe3yNbTaTiB BIAHOCHO KOJNHWBaHBb
L[IHK HAa [IEPTY3yMad JOBOAMTS, IO MPH 3MCHIICHHI [IHU
BiH CTa€ OUIBII €KOHOMIYHO JIOLITBHUM.

Huni HasBHI fAaHi CBiYaTh MpO BUCOKY KIHIYHY
e(eKTHBHICTh BUKOPUCTAHHS Y MAII€HTIB i3 METacTaTH4-
auM HER2 mosutuBHmM PM3 TapreTroi Tepamii meprmoi
JiHil 3 BUKOPHCTAaHHAM IepTy3ymaldy. Bucoka kiiHidHA
e(peKTUBHICTD CTaJla apryMEHTOM JUIS BKJIFOYCHHSI TIepTy-
3yMaly B CydacHi MI>KHApOJHI MPOTOKOJIN JIKYBaHHs Ta-
mientiB i3 HER2 mnosutuBauM PM3  y  cxemnu
Heoax'toBanTHOI Tepamii [19]. Ockinbku nepryzymad
(mpemapar «Ilep’eTa®») € MOCTATHRO HOBHUM JKAPCHKUM
3ac000M, TPUBAIIICT CIIOCTEPEIKEHHS 3a BIIaJICHUMH pe-
3y/lbTaTaMi HOTO BHUKOPUCTaHHS TPH METacTaTHIHOMY
HER2 mnosutuBanM PM3 € 1€ HEZOCTaTHLOIO, 100
Ha TPYHTI pea’bHNX KIIHIYHUX JaHUX BU3HA4YaTH BCI BH-
TpaTH, 1O Bs3aH1 3 HOTO BUKOPHUCTAHHAM. AHAII3 OAATb-
HIOTO CIIOCTEPEKEHHS MAII€HTIB, 10 Opau y4acTh y J10-
cumpkenni  CLEOPATRA,  migrBepmkye — KIIHIYHY
e(EeKTUBHICTb Ta MEpEeBaru CXeMH 3 BUKOPHCTaHHSM I1ep-
Ty3ymMaly MpOTATOM YOTHPHOX pokiB [11]. Huai mpoBo-
JITHCS TIOJAITBIIN CTIOCTEepeXeHHs. J[aHi CTOCOBHO BUTpAT,
OTPUMaHHMX y pe3yJbTari MOJICIIOBAaHHS, MOXYTb OYyTH
B TIOJIAJIBILIOMY CKOPErOBaHi Ha IPYHTI JOJaTKOBUX JOCITi-
JDKEHB.

BUCHOBKH

1. Taprerumii npemnapar «Ileptyzymad» € edexTus-
HHUM JIIKAPCHKUM 3aCO00M INpH BUKOPHCTAHHI y TaIli€H-
Tok i3 meracrarnyiuM HER2 nosurusanm PM3.

2. Cxema Tteparrii nepmroi JiHii mamieHToK i3 Meracra-
tnuauM  HER2+ PM3 i3 nomaBaHHAM IepTy3ymady

compared to the trastuzumab + docetaxel regimen, are
lower than the conditional “willingness to pay” threshold,
which according to the Ministry of Finance of Ukraine
(the first half of 2020) is UAH 867782.

The analysis of sensitivity of the outcomes towards
fluctuation of pertuzumab prices proves that as the price
decreases, it becomes more cost-effective.

Currently available data suggest high clinical effi-
ciency of providing targeted frontline therapy with pertu-
zumab to patients with metastatic HER2+ breast cancer.
High clinical efficacy has been argued for including per-
tuzumab into current international treatment protocols for
patients with HER2+ breast cancer into neoadjuvant ther-
apy regimens [19]. Since pertuzumab (Perjeta) is rather
new pharmaceutical, the long-term follow-up of meta-
static HER2+ breast cancer cases with administering per-
tuzumab is still insufficient to determine all costs associ-
ated with its use based on real clinical data. The analysis
of further follow-up of patients involved in CLEOPATRA
study confirms the clinical efficacy and benefits of pertu-
zumab regimen for four years [11]. Further observations
are currently being made. The cost data obtained via
modeling can be later adjusted based on additional re-
search.

CONCLUSIONS

1. Pertuzumab target drug is an effective pharmaceuti-
cal when administered to patients with metastatic HER2+
breast cancer.

2. The frontline therapy regimen for patients with
metastatic HER2+ breast cancer with pertuzumab being
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y MOPIBHSHHI 31 CXEMOKO TPaCTy3yMad + OLeTaKcel mo-
TpeOye OITBIINX BHUTpAT, BOTHOYAC O3BOJSE IOCATTH
KpaIuX pe3yibTariB — y nepcrektusi 20 pokiB 3abe3re-
qy€e B CEepeIHbOMY A0AaTkoBO 1,74 poxy xurrs Ta 1,44
QALY.

3. dapMaKOCKOHOMIYHHN aHali3 Ha IPYHTI MOIEIIO-
BaHHS 32 METOZloM MapkoBa Ta po3paxyHKIB METOAaMHU
«BUTPATH — €(DEKTUBHICTB» Ta «BUTPATH — KOPHUCHICTHY
JO3BOJISIE BBaYKATU JOJAaBaHHS MepTy3ymaly (mpemapar
«[lep’era®») 10 cxemu TapreTHoi Teparmil mepuoi Ji-
HiT TpacTy3ymMad + jouerakces y MHallieHTOK 3 MeTacTa-
tnyanM HER2 mosutuBHMM PM3 €KOHOMIYHO IOIiIB-
HOIO MEJMYHOIO TEXHOJIOTI€I0 B YUHHUX YMOBAaX OXOPOHHU
310pOB’s YKpaiHu.
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included is more expensive in comparison with trastu-
zumab + docetaxel regimen; at the same time it makes it
possible to achieve better results, i. e. to provide on aver-
age extra 1.74 life years and 1.44 QALY in 20-year per-
spective.
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model and cost-effectiveness and cost-benefit calcula-
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zumab + docetaxel in patients with metastatic HER2+
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IlepcnekTHBY MOAANBIIUX JT0CTiIKEHD

[Nomanpnr papMakoeKOHOMIUHI TOCIHIIKEHHS J103BO-
JISTh €KOHOMIYHO OOIPYHTYBaTH HEOOXIJHICTH 3acTocy-
BaHHS HallCyYacHIMNX, aje i HalIOpOoXKIMX MperapaTis.
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TepeciB.

Indopmanis npo pinancyBaHHS
dinancyBaHHs Buiarkamu JlepkaBHOTO OOKETY
VYkpainu.

Prospects for further research

Further pharmacoeconomic research will make it pos-
sible to commercially substantiate the need for the most
modern and at the same time the most expensive medi-
cine.
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