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PE3IOME

AxTyanbHicTb. XpoHiyHui nimconeikos (XJ1M1) € Hanbinbw noWMpeHUM BUOOM
nenko3y. LopiyHa 3axsoptoBaHicTb Ha XJ1J1 ctaHoBKTb Big 2 Ao 6 Ha 100000 HaceneHHs.
Ha panun 4vac XJJ1 € 3axBOptOBaHHAM, WO NPU3BOAUTbL OO0 3HAYHMX CcouianbHUX Ta
iHaHcoBux BUTpaT. [lo TenepiwHboro Yacy XJ1J1 sanuwaeTbCcst HEBUMIKOBHUM 3aXBOPIO-
BaHHAM. OfHakK, Ha AaHui Yac Ha hbapMaLeBTUYHOMY PUHKY 3'sIBUNUCS fikapcbki 3acobu,
SKi MOXYTb CYTTEBO NOAOBXMTW nepiod nepebiry xBopobu 6e3 Oyab-sKMX KMiHIYHUX
03Hak, 36iNbWNTX TPMBAanICTb Ta NOAINWUTU SKICTb XUTTA NauieHTiB. OgHMM 3 Takmx 3acobis
€ 0b6iHyTy3ymab. [Mo3uTuBHI pesynbTaTu OUiHKM EKOHOMIYHOT [OUINbHOCTI BUKOPUC-
TaHHsi 06iHYTy3ymaby y nauieHTiB cTapworo Biky 3 XJ1J1 oTpumaHi B gekinbkox kpaiHax
€BponencbLKOro Cola3y, ane B yMoBax OXOPOHU 300poB’s YkpaiHn dhapMakoeKOHOMIYHMIA
aHani3 3acTtocyBaHHsi 06iHyTy3ymaby B Tepanii XJ1/1 He npoBoamMBCS.

MeTa po60Tu — BU3HaYEHHSI EKOHOMiYHOT AOLIINBHOCTI BUKOPUCTAHHS B yMOBaX YKpaiHCbKOI
CHCTEMU OXOPOHW 340POB’s 0BiHYTy3yMaby (Npenapart «lasiBa®») Ans Tepanii XpoHi4yHoro
nimdponerikosy y nauieHTiB, sKi paHilue He oTPUMyBanu MikyBaHHS.

Matepianu Tta Mmetopu. [poBegeHO aHaniTM4He MoAentoBaHHSA 3a MapkosuMm, WO
[O03BOMsIE NPOBECTM MOPIBHSAHHS  KiNbkoCTi  pokiB 36epexeHoro xutTa (life years
gained — LYG) Ta kinbKkocTi pokiB sikicHoro »xuTTs (quality adjusted life years — QALY),
L0 MOXYTb ByTW OTpUMaHi Npu BUKOPUCTaHHI B Tepanii xsopux Ha XJ1JT ansTepHaTUBHUX
cxem 06iHyTy3ymab + xnopambyuun (O+Clb) abo putykcumab + xnopamb6yuun (R+Clb)
Ta BMTpaT Ha [AaHi cxemu. MopgenioBaHHA MpPOBEAEHO Ha OCHOBI pe3ynbTaTiB Mik-
HapoAHOro paHAoMi3oBaHOro 6araToueHTPOBOro BIiAKPUTOrO KMiHIYHOMO AOCHIOXKEHHS
Il dpazm CLL11.

PesynbraTy Ta ix o6roBopeHHs. Pe3synstatn MapkiBCbKOro MOAENoBaHHsI Nokasanu,
wo cxema Tepanii O+Clb, oo cknagy sikoi BxoguTb 0GiHYTy3ymab Ta xrnopambyuumn
y nopiBHsHHI 3i cxemoto R+Clb npoTsrom Tpbox pokiB 3abesnedye KoXXHOMY naLieHTy
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AAS UUTYBAHHS:

3 XN B cepegHbomy popaTtkoBo 0,1 LYG. CepepgHsi TpuBamiCTb XXWTTS B CTaHi
6e3 nporpecyBaHHs xBopobu B rpyni nauieHTisa O+Clb 3a Leit Yac nepeBuLLye aHanorivyHmmn
nokasHuk y rpyni R+Clb 6inbw Hix Ha pik Ta cknagae BignosigHo 51,2 Ta 38,1 micsaui.
OpgHoYacHO 3 MNOAOBXKEHHSM TepMiHy XWUTTA 3actocyBaHHs cxemu O+Clb nigsuwye
noro skicTb. [MpoTarom aHanisoBaHoro nepiogy nauieHTn B rpyni R+Clb matotb
nopatkoso 0,14 QALY nopisHsiHO 3 rpynoto O+Clb.

PospaxyHok Butpat Ha nikyBaHHa XJ1JT 3 ypaxyBaHHAM 4acOBOro ropu3oHTY Mopgeni
TPV POKM NOKa3as, LU0 32 YMOBW BMKOPWUCTAHHS OPWriHanbHWX MikapcbKux npenaparis
3acTocyBaHHs B Tepanii nepwoi niHii obiHyTy3ymaby Maiixe BABiYI [OpPOXYE, HiX
ansTepHaTMBHa cxema nepLuoi niHii. B Ton xe vac, 3a paxyHok GinbLuoi eeKTUBHOCTI
BMCOKa BapTiCTb CXeMu 3 06iHyTy3ymaboM KOMMEHCYETbCA 3a PaxyHOK 3MEHLUEHHS
BUTPAT Ha Apyry MiHito ximioTepanii. EKOHOMIs KOLUTIB Ha APYril NiHii nepekprBae pisHULo
BapTOCTi NepLuoi NiHii Tepanii npu BUKopucTaHHi obiHyTy3ymaby.

3a BUKOPUCTaHHSA SIK OpuriHamnbHUX, TaK i reHepUYHUX XiMioTepaneBTUYHUX MiKapCbKuUX
npenaparis, cxema O+Clb (06iHyTy3ymab + xnopambyuwmn) B siKOCTi Tepanii nepLuoi niHii
nauienTis 3 XJJ1 3abe3neyvye GinbLu BUCOKUI piBEHb €PEKTUBHOCTI NPU MEHLLMX BUTpaTax.
BucHoBkW. HasBHi Ha pgaHui Yac faHi paHAoOMI3oBaHUX KNiHiYHMX AocnimxeHb (PKO)
cBigYaTb MpPO BMCOKY KMiHiYHY eeKTUBHICTb BUKOpUCTaHHS y nauieHTiB 3 XJJ1 Tepanii
nepLloi MiHii 3 BWKOpUCTaHHSIM cxemu 06iHyTy3ymab+xnopambyumn. [aHa cxema
[03BONSAE CyTTEBO MOAOBXUTU TEPMIH BMUXMBaHHI 6e3 nporpecyBaHHs XBOpobu, 36inbLuye
KiNbKICTb POKIB 36€PEXXEHOr0 XUTTSA Ta NiABULLYE AOTO SKICTb.

MopgentoBaHHS 3a MeTogom MapkoBa cBiguuThb, Lo cxema obiHyTy3ymab + xnopambyuun
y MOPIBHSAHHI 3i CXeMow puTykcumab + xrmopambyuun B SKOCTi Tepanii nepLuoi niHii
nauieHTis 3 XJ1/1 noTpebye GinbLUunX BUTPAT, B TOW e Yac 3a paxyHok 6inbLuoi edpeKTUBHOCTI,
Ginbl TpuBanoro nepiogy BWXMBaHHA 6e3 mporpecii, faHa cxema [OO03BONSE 3HU3UTU
CyMy BMTpaT Ha HacTynHi niHii Tepanii y xsopux Ha XJ1/1, a BignoBiaHo — 3aranbHi BUTpaTu
Ha Tepanito nauieHTis 3 XJJ1.

dPapmakoeKoHOMIYHUIA aHani3 Ha I'pyHTI MoAentoBaHHS 3a meTogoM Mapkosa Ta pospa-
XYHKIB METOAaMMN «BapTiCTb-e(PEKTUBHICTbY Ta «BapTiCTb-KOPUCHICTb» JO3BONIAE BBAXaTH
cxemy 006iHyTy3ymab+xnopambyumn AOMiHYHOUOK MOPIBHSHO 3i CXeMO puTykcumab +
xnopambyuun B sikocTi Tepanii nepwoi niHii nauieHtis 3 XJ1J1 (3a ymMOBM BMKOPUCTaHHS
opuriHanbHMX Nikapcbkux npenaparis).

Myxunuyk O.B., bBespitko H.B., MiweHko O.A., Myxwudyk |.B. ®PapmakoeKkOHOMiYHWI aHani3 edgeKTUBHOCTI
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ABSTRACT

Background. Chronic lymphocytic leukemia (CLL) is the most common type of leukemia.
Annual incidence rate of CLL is 2 to 6 per 100000 population. CLL is currently a disease
which leads to significant social and financial costs. CLL remains an incurable disease up
to this date. However, at the moment there is a bunch of drugs available on the pharma-
ceutical market, which can substantially elongate progression-free survival, increase
duration, and improve the patients’ quality of life. One of such drugs is obinutuzumab.
Positive evaluation findings of economic feasibility of using obinutuzumab in elderly
patients with CLL have been received in some countries of the European Union, but under
the conditions of healthcare of Ukraine pharmacoeconomic analysis of obinutuzumab use
in the treatment of CLL has not been performed.

The purpose of the work is to determine economic feasibility of using obinutuzumab
(Gazyva® drug) under the conditions of healthcare system of Ukraine for the treatment
of chronic lymphocytic leukemia in patients who did not receive treatment earlier.
Materials and methods. An analysis using the Markov analysis model was performed,
and it allowed the comparison between life years gained (LYG) and quality adjusted life
years (QALY) to be made, which can be obtained when using alternative regimens (O+Clb
or R+ClIb) and expenditures on these regiments in treating patients with CLL. The analysis
modelling was performed on the basis of the results of international randomized multi-
center open phase lll clinical trial of CLL11.

Results. The results of Markov modelling have shown that O+Clb treatment regimen,
which consists of obinutuzumab and chlorambucil, provides every patient with CLL
with additional 0,1 LYG on average over a period of three years compared to R+Clb
regimen. The average lifespan of the patients in whom the disease did not progress was
higher in O+ClIb group than in R+Clb group by more than a year — 51,2 and 38,1 months
respectively. O+Clb regimen not only increases lifespan, but also improves life quality.
The patients of R+Clb group have additional 0,14 QALY during the analyzed period
compared to O+Clb group.

The calculation of expenses on CLL treatment with consideration for time horizon of
3 years has shown that using obinutuzumab in the first line of treatment was almost
twice as expensive as the alternative first-line regimen, provided that original pharma-
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ceutical drugs were used. At the same time, due to the greater effectiveness, the high cost
of the regimen with obinutuzumab is compensated by reduction in expenses on the
second line of chemotherapy. The cost saving on the second line covers the cost difference
of the first line of therapy when using obinutuzumab.

When using original, as well as generic chemotherapeutic drugs, O+Clb (obinutuzumab +
chlorambucil) regimen as a first-line therapy of patients with CLL provides the higher level
of effectiveness at smaller cost.

Conclusions. The available data of randomized control trials to this date are indicative
of high clinical effectiveness of first-line therapy with the use of obinutuzumab +
chlorambucil regimen in the patients with CLL. This regimen allows progression-free
survival to be substantially elongated. It also increases the number of life years gained
and improves the quality of life.

Markov modelling shows that obinutuzumab + chlorambucil regimen compared to
rituximab + chlorambucil regimen requires bigger expenses as a first-line therapy of
the patients with CLL. At the same time, due to the greater effectiveness and longer
progression-free survival, this regimen allows the amount of expenses on the next lines
of therapy in the patients with CLL to be reduced, consequently total expenses on the
treatment of the patients with CLL are also reduced.

Pharmacoeconomic analysis based on the Markov analysis model and calculations
by the «cost-effectiveness» and «cost-utility» methods allow obinutuzumab + chlorambucil
regimen to be considered dominant in comparison with rituximab + chlorambucil regimen
as a first-line therapy of the patients with CLL (provided that original pharmaceutical

drugs are used).
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CrtatTa € oparMeHTOM iHiLiaTMBHOI NpUKNagHOT HayKo-
BO-A0CnNigHOT poboTn HauioHanbHOro dapmaueBTUYHOrO
yHiBepcuTeTy MiHicTepcTBa OXOPOHM 300pPOB’S  YKpaiHu
«OpraHizauis ¢apmaueBTUYHOI CnpaBu, MEHEMKMEHT i
MapKeTUHr y dapmadii», HoOMep AepxaBHOI peecTpadii
0114U000954, TepmiH BUKkOHaHHA 2016—2022 pp., KEPIBHNK—
3aBigyBay kadegpu ynpaeniHHA Ta €KOHOMiKM dhapmalii
IHCTUTYTY MiaBULEHHSA KBanidikauii cneuianicTie dpapmadii
HauioHanbHoro chapmavreBTnyYHOro yHisepcuteTy MiHicTep-
CTBa OXOPOHM 300pOoB’a YKpaiHu, npodecop B.M Tonouko.

BCTYN

XpoHiyHni nimdponerikos (XINJ1) € Hanbinbw nowwmpe-
HAM BWOOM INENKO3y cepen HaceneHHs Ta cknajae Big
25 po 40% ycix nenkosiB. LllopiyHa 3axBoprOBaHiCTb
Ha XJU1 ctaHoBuTb Big 2 go 6 Ha 100000 HaceneHHs,
YOSOBIKN XBOPItOTb YacTilLe Bif, XiHOK, IMOBIPHICTb PO3BUTKY
JaHOro 3axBoploBaHHSA 3 BikOM Hapoctae [1]. Ha gaHun
yac XJ1J1 € 3axBoploBaHHAM, L0 NPU3BOAWUTbL OO 3HAYHMX
couianbHux Ta cpiHaHcoBux Butpart [2, 3]. Ootenep XJJ1
3anMWaeTbCd  HEBUIMIKOBHMM 3axBoptoBaHHAM. OpHak,
Ha JaHui 4Yac Ha hapmaueBTUYHOMY PUHKY 3'SBUMMCSA
nikapcbki 3acobu, siki MOXYTb CyTTEBO MOAOBXMTU Mepiof
nepebiry xBopobu 6e3 Oyab-AKUX KMiHIYHUX  O3HaK
(Progression-free survival — PFS), 36inbwmntn TpuBanictb
Ta noninwWuTK AKIiCTb XUTTA nauieHTiB 3 XIJ1. OgHum
3 TakuMx 3acobiB € 0b6iHyTyaymab. Lle reHHo-iHXeHepHe
rymaHisoBaHe MOHOKMNOHanbHe aHTuTino Il Tuny, sike 6yno
BMNpOOyBaHO Ha rpyni MiTHIX NauieHTiB, WO CTpaxaawTb
ogHMM abo Kinbkoma cynyTHIMK 3axBoptoBaHHAMMU [4, 5].
BukopuctaHHs 06iHyTy3ymaby B KombiHauii 3 xnopam-
Oyunnom 30inblye SK O4YiKyBaHy TpuBaniCTb XWTTS,
TaK i il SKiCTb, B MOPIBHSAHHI 3 iHWMMKW 3a3BMYan BUKO-
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INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the most
common type of leukemia among the population and
accounts for 25% to 40% of all leukemias. Annual incidence
rate of CLL is 2 to 6 per 100 000 population, it tends to
be more frequent in males than in females, the possibility
of development of this disease increases with age [1].
CLL is currently a disease which leads to significant
social and financial costs [2, 3]. CLL remains an incurable
disease up to this date. However, at the moment there
is a bunch of drugs available on the pharmaceutical
market, which can substantially elongate progression-free
survival (PFS), increase duration, and improve the patients’
quality of life. One of such drugs is obinutuzumab.
It is a genetically engineered humanized type |l mono-
clonal antibody, which was tried on the group of elderly
patients who were suffering from one or several con-
comitant diseases [4, 5]. The use of obinutuzumab in
combination with chlorambucil increases both life
expectancy and life quality compared to a range of
other wusual treatment regimens. Positive evaluation
findings of economic feasibility of using obinutuzumab
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pucTOBYBaHMMM cxemamu Tepanii. [103nTuBHI pesynsraTtn
OLiHKM €KOHOMIYHOT AOLINbHOCTI BUKOPUCTaHHST OBiHYTY3y-
Maby y nauieHTiB cTapworo Biky 3 X1 oTpumaHi
B Aesiknx KpaiHax €Bponencbkoro cotoly [6—8]. B ymoBax
OXOPOHM 300pOoB’'A YKpaiHn hapMaKOeKOHOMIYHUIA aHani3
3acTocyBaHHs1 06iHyTy3ymaly B Tepanii XJ1J1He npoBoamBCS.

MeTa po60TU — BM3HAYEHHS EKOHOMIYHOI AOUINBHOCTI
BUKOPWUCTAHHSA B YMOBaXx YKPaiHCbKOI CUCTEMW OXOPOHMU
3gopoB’ss  0biHyTy3ymaby (npenapat «[lasiBa®») ans
Tepanii XpoHiYHOro niMdponenkosy y nauieHTiB, SKi paHiwe
He OTpUMyBanu NikyBaHHsI.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

Mpn npoBeaeHHi dhapMakoeKOHOMIYHOIO LOCHIAXEHHS
CTOCOBHO  [OUNMbHOCTI  BMKOPUCTaHHs  0BiHyTy3ymaby
B Tepanii XJ1JT kepyBanucs HOpMaTUBHUMU OOKYMEHTaMu
MO3 VYkpaiHM LWOAO0 OUiHKM TEXHOSOr OXOPOHM 340-
pos’sas (TO3) [9]. MpuHumMnoBoo 0ocobnMBICTIO hapMako-
eKoHoMiyHoro aHanisy TO3 € opgHoyacHe MNOpPIBHSHHS
edeKTUBHOCTI anbrepHatMBHMX TO3 Ta BUTpaT Ha iX
BUKOPUCTaHHA. B pgaHomy pocnigXeHHi nopiBHoBanuca
ecbekTMBHICTb, Gesneka Ta BUTpaTh npu nikyBaHHi XJ
3a TaKMMKN CXeMaMMm:

* 06iHyTYy3ymab + xnopambyumn (cxema O+Clb, GCIb);

* puTykcmab + xnopambyumn (cxema R+Clb).

lMpoBeneHo aHaniTM4He mMogentoBaHHS 3a MapKkoBuM,
WO [JO03BOMSi€E MNPOBECTM MOPIBHAHHA KifbKOCTI  pOKiB
36epexeHoro xuTtTs (life years gained — LYG) Ta KinbkocTi
pokiB sikicHoro xwuTTa (quality adjusted life years — QALY),
WO MOXYyTb OyTW OTpUMaHi Mpu BMKOPUCTaHHI B Tepanii
xBopux Ha XJ1J1 anstepHaTuBHux cxem O+Clb abo R+Clb
Ta BWTpaT Ha pfaHi cxemun. MopgenioBaHHA NpoOBeOEHO
Ha OCHOBi pesynbraTiB MiKHApPOOHOro paHAOMiI30BaAHOrO
GaraToLeHTPOBOro  BiAKPWUTOrO KIiHIYHOrO AOCHIAKEHHS
Il dpasn CLL11. B upbOoMy [ocnigXeHHi MpoBOAMIOCH
BMBYEHHS npodpinto O6e3neku i edekTMBHOCTI 0BiHYTY3y-
maby B KoMOGiHauii 3 xnopamOyuunom B MOPIBHSAHHI
3 putykcumabom B KoMOGiHauii 3 xnopambyuunom abo
xnopambyLmnom B MOHOPEXMMI B SIKOCTi MepLloi niHii
Tepanii XJ1. JocnigXeHHs nNpoBOAMMOCL B 25 LiEHTpax
8 kpaiH. Y Hbomy B3sB y4acTb 781 nauieHT 3 X1 i
CYNyTHbOK NaToMOri€lo, L0 paHille He OTpMMYBanu riky-
BaHHA [4]. [Nonynsauis mogeni 3acHoBaHa Ha nonynauii
naujieHTiB, BKNoYeHnx B gocnimkeHHsa CLL11. Lo nonyns-
Lito ckrnagarTb nauieHTn ctapuoro Biky 3 XJ1J1 1a cynyTHiMK
3axBOPIOBAHHAMMU, SKi paHiwe He oTpumyBanu Tepanii Ta
3 MEBHMX MPUYMH HE MOXYTb OTpUMyBaTK driyaapabiH.

Mopenb MapkoBa fo3Bonsie BUBYMTY Nepebir 3axBopto-
BaHHS LUMSAXOM CMpOLEeHHS nepebiry xBopobu A0 NeBHMX
cTaHiB 3g0poB’s. MapkiBcbka Moaenb, sika BUKOPWUCTOBY-
Banacsi B JaHOMy AOChiKeHHi, nepenbayae, Wo nauieHTn
3 XJ MOXyTb 3HaxoouTbCA B OAHOMY 3 TPbOX B3aeMO-
BMKIIOYHUX CTaHIiB 300poB’'si: «6e3 nporpecyBaHHA» — Bl
(anrn. Progression-free survival — PFS), «nporpecyBaHHs/
peungme» — T/P (Progression refractory/relapsed lines)
i «cmepTb» — C (Death). OaHi ctaHn xapakTepHi ons KniHiy-
Horo nepebiry OHKOMOriYHWX 3axXBOPKOBaHb, Y TOMY YMCHi
ana XJ. B noganbllomy npoTAroM KOXHOrO MapkiBCb-
KOrO UMKy MauieHTV MOXYTb NEPEXOANTU i3 OQHOro CTaHy
300pOB’s B iHWMIA, abo 3anuwaTncst B TOMy camoMy CTaHi.
MopiGHa cTpykTypa Mopgeni BignoBigae MiXHapogHOMY
pocsigy nposefeHHss OMT B cdepi oHkoremartororii [2].
Cxema mogerni nogaHa Ha puc. 1.

in elderly patients with CLL have been received in some
countries of the European Union [6, 7, 8]. Under the
conditions of healthcare of Ukraine pharmaeconomic
analysis of obinutuzumab use in the treatment of CLL
has not been performed.

The purpose of the work is to determine economic
feasibility of using obinutuzumab (Gazyva® drug) under
the conditions of healthcare system of Ukraine for the
treatment of chronic lymphocytic leukemia in patients
who did not receive treatment earlier.

MATERIALS AND METHODS

We were guided by the regulations of the Ministry of
Health of Ukraine on health technology assessment (HTA)
during the pharmacoeconomic research on the relevance
of the use of obinutuzumab in treating CLL [9]. The key
point of the pharmacoeconomic analysis of HTA is
a simultaneous comparison of effectiveness of alternative
HTAs and their costs. In this research effectiveness,
safety, and expenses during the treatment of CLL were
compared according to the following regimens:

* obinutuzumab + chlorambucil (O+Clb, GClb regimen);

« rituximab + chlorambucil (R+CIb regimen).

An analysis using the Markov analysis model was
performed, and it allowed the comparison between the
number of life years gained (LYG) and the number of
quality adjusted life years (QALY) to be made, which can be
obtained when using alternative regimens (O+Clb or R+CIb)
and expenditures on these regiments in treating patients
with CLL. The analysis modelling was performed on
the basis of the results of international randomized
multi-center open phase Il clinical trial of CLL11. In this
research the study of the safety profile and effective-
ness of obinutuzumab in combination with chlorambucil
was performed in comparison with rituximab in combi-
nation with chlorambucil or chlorambucil monotherapy
as a first-line therapy of CLL. The research was conducted

in 25 centers of 8 countries. 781 patients with CLL
and concomitant pathology, who had not received
treatment earlier, took part in it [4]. Population model
was based on the patient population which were involved
in CLL11 ftrial. This population consisted of elderly pati-
ents with CLL and concomitant diseases who had not
received therapy and for some reason could not
receive fludarabine.

Markov model allows the course of disease to be
studied by the means of simplifying the course of disease
to certain medical conditions. According to the Markov
model, which was used in this study, patients with CLL
can be in one of three mutually exclusive medical con-
ditions: «Progression-free survival» — PFS, «Progression
refractory/relapsed lines» and «Death». These conditions
are characteristic of clinical course of oncological
diseases, in particular of CLL. Later on, during every
Markov cycle patients can change from one medical
condition to another one, or remain in the same medical
condition. Similar model structure corresponds with
international experience of performing HTA in the sphere
of hematology-oncology [2]. The model structure is pre-
sented in the Figure 1.
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Bes nporpecysanHs (BIM)
Progression-free survival (PFS)

MporpecyBaHHs/peunons
(N/P)

Progression refractory/

relapsed lines

CwmepTb (C)
Death

Puc. 1. CtpykTypa mogeni Mapkosa
Fig. 1. Markov model structure

MapkiBcbka Mogenb [Afisi OUiHKM €KOHOMIYHOI edpek-
TmBHOCTi cxem GCIb, RClb B ymoBax cuctemm OXOpOHM
300poB’st BennkoGputaHii 6yna pospobrnieHa U. Becker
et al. [10]. HeobxigHi ana nobynoBn chapMakoeKkoHOMIY-
HOI MoAeni MMOBIPHOCTI HAaCTaHHSA KOXHOI 3 MoAi 3acHo-
BaHi Ha pe3ynbraTtax gocnigxeHHsax CLL11 Ta roro nogane-
LWoro aHanisy [4, 13] wWnaxom ekcTpanonsauii 4aHNX KpUBUX
Kannana—Mewiepa 3a 4OMOMOroo KiflbKOX napaMeTpuyHnX
MeTOAIB po3noainy (ekcnoHeHuianbHWn, Belbynna, noric-
TUYHWUIA, NOTHOPMarbHU), WO BigobpaxkeHo Ha puc. 2.
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Markov model for assessment of the economic
effectiveness of GClb, RCIb regimens under the condi-
tions of healthcare system of Great Britain was developed
by U. Becker et al. [10]. The possibilities of occurrence
of every event required for building a pharmacoeconomic
model were based on the results of the CLL11 ftrials
and their further analysis [4, 13] by extrapolation of the
data of Kaplan—Meier curves by the means of several
parametric methods of distribution (exponential distribu-
tion, Weibull’s distribution, logistic distribution, lognormal
distribution) which is presented in the Figure 2.

BepxHii Habip kpuBux
Upper set of curves
—KM OS GCIb
----Model OS GCIb
—KM OS RCIb
-----Model OS RCIb
KM OS Clb
Model OS Clb

HwxkHIA Habip kpuBMX
Lower set of curves

—KM PFS GCIb
----Model PFS GClb Weibull
—KM PFS RCIb
-----Model PFS RCIb Weibull
KM PFS Clb
Model PFS Clb Weibull

Time (months)

Puc. 2. MNMopieHAHHA gaHnx KM Ta nporHosiB Mogeni Ha ocHoBi BUnpobyBaHHs CLL11:
Clb — MoHoTepanis xnopambyuumnom; GClb — 06iHyTy3ymab nntoc xnopambyuun; KM — Kannan—Menep;
OC - 3aranbHa BuxmBaHicTb; PFS — BmxumBaHHsa 6e3 nporpecysanHs; RCIb — putykcumab nntoc xnopambyumn
Fig. 2. Comparison between KM data and model predictions on the basis of the CLL11 trial:
Clb — chlorambucil monotherapy; GClb — obinutuzumab plus chlorambucil; KM — Kaplan—Meier; OS — overall survival;
PFS — progression-free survival; RCIb — rituximab plus chlorambucil

Y pocnigpxeHHi H.M. Blommesteina et al. mogenb
byna apgantoBaHa o ymoB Higepnangis [7]. B paHomy
pocrnigkeHHi 6asoBa mogenb U. Becker et al. Gyna
aganToBaHa 40 yMOB YKpaiHu.

YMoBHa Koropta nauieHTiB y BWKOPUCTaHii mogeni
MapkoBa cknagaetbca 3 1000 oci6. Bci BOHM BXoOsaTb
y mogenb y cTaHi «6e3 nporpecyBaHHs» (BI1) nicns
3aKiHYeHHs1 Kypcy Tepanii. MapkiBCbKMN LMKN (TEPMIH,

In the study by H.M. Blommestein et al. the model
was adapted to the conditions of the Netherlands [7].
In this study the base model of U. Becker et al. was
adapted to the conditions of Ukraine.

The conventional cohort of patients in the used
Markov model consists of 1000 individuals. All of them
enter the model in «Progression-free survival» condition
after finishing the course of therapy. Markov cycle (period
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NPOTAroM HKOro MOXnMBUA nepexig naudieHta 3 X1
3 O[IHOTO CTaHy 10 iHLIOro) CKNagae OaWH TUXAEHb. TEPMIH
CMOCTEPEXEHHA BCTAaHOBNEHO 3 pOKM, WO Bignosigae
AvsanHy gocnimpkerHa CLL11.

Mpn nobygosi mogeni pobwnu Taki MNPUNYLLEHHS:
nauieHTn, Wo 3HaxogaTbcs y cTaHi Bl He oTpumyoTb
Tepanii; npu nporpecyBaHHi 3axBOPIOBaHHA MaLieHTU
OTPMMYIOTb APYry MiHito ximioTepanii. 3rigHO 3 iHCTPYKUiEto
i3 3acTocyBaHHA 06iHyTy3ymaby MOro peKkoMeHayeTbCs
BMKOPWUCTOBYBATWN BUKITIOYHO B SIKOCTI Tepanii nepLuol niHir,
TOMYy MiCNsi MpOrpecyBaHHs 3aXBOPKOBAHHS He3anexHo
Bif, NEepBWHHOI MiHil Tepanii BCIM nauieHTam npusHaya-
naca cxema 6eHpamyctuH + putykcumab (B-R). Taka
TakTMKa NiKyBaHHA BignoBigae cydYacHUM pekoMeHaauism
3 MeHeKMeHTY nauieHTis 3 XJ1JT [11, 12].

Ha rpyHTi aHanitTuyHoro mopgentoBaHHs 3a MapkoBum
BUKOPUCTAHO METOAM «BaPTICTb-€PEKTUBHICTLY | «BaPTICTb-
KopucHicTb» [9, 14]. B 4KoCTi KpuTepito edeKTUBHOCTI
Tepanii Npy NpoBefeHHI hapMakOeKOHOMIYHMX PO3paxyH-
KiB METOOOM «BapTiCTb-ePEKTUBHICTb» 3aCTOCOBYBanucs
poku 36epexeHoro xuTTs (life years gained-LYG) [9].
PospaxyHok LYG gns ogHoOro ymoBHO cepegHbOoCTaTuc-
TUYHOrO nauieHTa MpPOTAroM OOHOrO0 MAapKOBCLKOTO LIMKITY
(TwkpeHb nikyBaHHs t) npoBoamBCA 3a OPMYNOH0:

LYG (t) = K (t) / 52000,
ne LYG (t) — LYG B uukn nikyBaHHsa t; K (t) — kinbkicTb
NavieHTIB, LLIO BUXWUMK, 3 TUX, L0 BXOAATb B MOAEMb B LMK
nikyBaHH4 t.

KinbkicTb YMOBHMX NaUIEHTIB, LLO BWXWUIM 3 KOrOpTU
1000 ocib, siki BXxoasTb B Mogenb B pik MNiKyBaHHSA t,
po3paxoByBanu 3a hopmynoto:

Kt = K1 (t) + K2 (1),
ne K(t) — KinekicTb nauieHTiB, WO BWXWAM, 3 TUX, LIO
BXOOATb B Mogenb y uukn nikyBanHsa t; K1(t), K2(t) —
KiNbKiCTb MavujieHTiB, Wo BMWXMNKN B cTaHax «BlM», ta «[1/P»
Y UMKIi nikyBaHHA t.

Ockinbkn B KNiHIYHMX JOCHiMXKEHHSAX Tepanii 3noskic-
HMX HOBOYTBOPEHb HanbiNbLL PO3NOBCIOIKEHNM KpUTEPIEM
edbekTMBHOCTI € 3aranbHa BwxuBaHicTb (OS) Ta BuxuMBa-
HicTb 6e3 nporpecyBaHHsi (PFS) npotarom neBHoro yacy,
Ui MOKa3HMKM TakoX BUMKOPWUCTOBYBanucsa B SKOCTI gopar-
KOBUX KpUTEPIiB €PEKTUBHOCTI.

B faKocCTi KpuTepito KOPUCHOCTI NiKyBaHHA 3aCTOCOBY-
BaBcs nokasHuk QALY (quality adjusted life years), akun
[O3BONSE BPaxOBYBATW KiNMbKiCTb POKIB  30epexeHoro
XWTTS 3 MOMPaBKOK Ha PiBEHb SKOCTi XUTTA MPOTArOM
umx pokis [15]. KoedilieHT AKOCTI XXMUTTA NaUEHTIB Y Pi3HUX
MapKiBCbKMX CTaHax 3[40pOB’'S BW3HA4YaBCs BiAMOBIgHO
no pgocnigxeHHs U. Becker [10].

CTpyKTypa BUTpaT BM3Ha4anach BigMOBiAHO OO KMNiHiY-
Horo npoTokony [11, 12]. Y gocnigXeHHi BpaxoBaHo BapTiCTb
NpAMUX MELOUYHUX BUTPAT, @ came: BapTiCTb MikapCbKuX
npenaparis (J1M), wWo BxoAAaTb OO cknagy cxem Tepanii;
BapTiCTb npouenypn BBeadeHHs J1I; BapTicTb MeanyHuX
nocnyr nig 4ac npouenypn BBegeHHs JIM; Butpatn
Ha rocniTanisauito. HeobxigHa KinbkicTb npenapaTy Ta
TpuBanicTe i 4acTtoTa WNOro BedEHHs pO3paxoByBasvcs
3rigHo 3 KniHiYHMM NPOTOKOMOM Ta iHCTPYKLiE A0 Biano-
BigHOro nikapcbkoro 3acoby [11, 16-19]. Bapricts JIM
BM3Hayanacsa BignosigHo Ao PeecTpy onToBO-BiANyCKHUX
UiH Ha nikapcbki 3acobu crtaHom Ha 09.12.2020 [20].
BapTicTe MeguyHux npouenyp Bu3Havanacst 3rigHo 3 Ha-
SBHUMW Yy BIiNbHOMY [JOCTYNi MpewckypaHTaMmu nnaTHUX
MEOMYHUX MOCMyr, WO HajalwTbCA  NiLeH30BaHUMMU
MeaMyHuMKn yctaHoBamu [21-22]. CtpykTypa BuTpart
HaBegeHa B Tabnuui 1.

during which it is possible for the patient to change from
one condition to another) is one week long. The follow-up
period was set to be 3 years which corresponds to the
design of the CLL11 trial.

When building the model, the following assumptions
were made: the patients, which were in PFS condition,
would not receive therapy; in the event of disease prog-
ression the patients would receive the second line of
chemotherapy. According to the instruction for use of
obinutuzumab, it is recommended to use this drug
exclusively as a first-line therapy, therefore after the
disease progression all the patients were prescribed
with bendamustine + rituximab (B-R) regimen regardless
of the first line of therapy. Such treatment strategy comp-
lies with modern recommendations on management
of patients with CLL [11, 12].

«Cost-effectiveness» and «cost-utility» methods were
used based on Markov analysis model [9, 14]. Life years
gained (LYG) were used as a criterion of therapy
effectiveness during pharmacoeconomic calculations
by the «cost-effectiveness» method [9]. Calculation of LYG
for one relatively statistically average patient during
one Markov cycle (t — week of treatment) was performed
by the following formula:

LYG (t) = K (t) / 52000
where LYG (t) — LYG in t cycle of treatment; K (t) — number
of patients who survived from those who were the part
of the model in t cycle of treatment.

The number of conventional patients who survived
from the cohort of 1000 individuals, who were the part
of the model in t year of the treatment was calculated by
the following formula:

Kt =K1 (t) + K2 (t)
where K(t) — number of patients who survived from those
who were the part of the model in t cycle of treatment;
K1(t), K2(t) — number of patients who survived in «PFS»
and «Progression refractory/relapsed lines» conditions
in t cycle of treatment.

Due to overall survival (OS) and progression-free
survival (PFS) for some period of time being the most
common criterion of effectiveness in clinical studies of
therapy of malignancies, these indicators were also used
as additional criteria of effectiveness.

Quality adjusted life years (QALY) measure was used
as a criterion of utility of the treatment, which allowed the
number of life years gained with allowance for the life
quality during these years to be calculated [15]. The coeffi-
cient of life quality of the patients in various Markov
medical conditions was determined according to U. Becker
study [10].

The cost structure was determined according to the
clinical protocol [11, 12]. In the study direct medical costs
were taken into account, in particular: cost of drugs which
were a part of therapy regimens; cost of drug administration
procedure; cost of medical services during the drug
administration procedure; expenses on hospital admission.
The required amount of the drug, as well as duration
and frequency of its administration, was calculated
according to the Clinical protocol and instruction for use
of the respective drug [11, 16—19]. The cost of the drug was
determined according to the Register of wholesale prices
on medicines as of 09.12.2020 [20]. The cost of medical
procedures was determined according to available in
free access price-lists of paid medical services which are
given by licensed medical institution [21-22]. The cost
structure is presented in the Table 1.
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Ta6nuus 1. CTpykTypa BUTpAT Ha nikyBaHHs nauieHTis 3 XJ1JT npu BUKOpUCTaHHi ansTepHaTUBHUX CXeM Tepanii
Table 1. Cost structure of treatment of patients with CLL using alternative therapy regimens

Bug Butpar / Type of costs

Cxema O+Clb (GClIb), rpH
O+Clb regimen (GClb), UAH

Cxema R+Clb, rpH
R+ClIb regimen, UAH

BapTiCTb Nikapcbkux npenapartiB (1 niHis, opuriHanbHi npenapaTu)

and expenses on hospital admission)

cost of drugs (line 1, original drugs) 649075,20 33221040
BapTiCTb cynpoBigHoi Tepanii / cost of concomitant therapy 327,60 590,80
BapTicTb npouenypv BBeaeHHs JIM (BKNOYHO 3 BapTICTIO MEeQUYHUX NOoCnyr

Ta BUTpaT Ha rocnitanisadito) / 3089 20 4560 00

cost of drug administration procedure (including the cost of medical services

[NCKOHTYBaHHS MpU po3paxyHkax BWUTPAT BiAMNoOBIOHO
Ao 4mHHOT HactaHosm MO3 Ykpainm npoBoaunu 3i CTaBkoko
AnckoHTy 3% wwopivHo [9]. AHani3 YyTNMBOCTI pe3ynbraTiB
npoBeaeHo Ao 3MiHu UiHn JT1, Wwo BXoaaTb B ansTepHaTuB-
Hi cxemu Tepanii XJIJ1i 4o 3miHy LiHK Ha 0GiHyTy3ymab.

PE3YABTATU TA IX OBFTOBOPEHHS

Pesynbratn MapkiBCbKkOro MoZerntoBaHHA Mnokasanu,
wo cxema Tepanii O+Clb, oo cknagy skoi BXOgUTb 0BiHYTY-
3ymab Ta xnopamOyuun y nopiBHsIHHI 3i cxemow R+Clb
NpPOTAroM TPbOX POKiB 3abe3nevye koXXHOMY nauieHTy 3 XIJ1
B cepegHbomy poaatkoBo 0,1 LYG. CepegHsa TpuBanictb
XWTTA B cTaHi 6e3 nporpecyBaHHA XBOPOOU B rpyni nawieH-
TiB O+Clb 3a uew yac nepeBuULLyE aHaNOrYHWI NMOKA3HUK
B rpyni R+CIlb Ginbw HiX Ha pik Ta cknagae BiANOBIgHO
51,2 ta 38,1 micaui [6]. OgHoYacHO 3 NOOOBXEHHAM Tep-
MiHy >XUTTS1 3actocyBaHHs cxemu O+Clb nigBuwye noro
AKicTb. [MpoTarom aHanizoBaHoro nepioay (3 poku) nauieHTn
B rpyni R+Clb B cepegHbomy oTpumytotb 2,03 QALY,
a B rpyni O+CIlb - 2,17, To670 matoTb gogaTkoBo 0,14 QALY.

PospaxyHok Butpat Ha nikyBaHHA XJ1J1 3 ypaxyBaHHAM
4acoBOro rOPU3OHTY MoZeri 3 poku Nokasas, Lo 3a YMOBU
BMKOPUCTaHHS OpUriHanbHWX NikapCbKnx Npenaparis 3acTo-
CyBaHHSA B Tepanii nepLoi niHii obiHyTy3ymaby mavixe
BABIYi JOPOXYE, HdK anbTepHaTMBHa CXxema MepLuoi NiHii.
B ToM xe yac, 3a paxyHOK OinbLuOi e(heKTBHOCTI B1COKA
BapTiCTb cxeMu 3 06iHyTy3ymabom KOMMEeHCyeTbCA 3a
paxyHOK 3MEeHLUEHHSA BUTpaT Ha Apyry MiHilo ximioTepanii.
Lle uinkoM MOACHIETHCA OCHOBHOK NEpPeBarol BUKOPUC-
TaHHA 06iHyTy3ymaby y xBopux Ha XJUT — roro 3gaTHicTio
CYTTEBO MOAOBXKyBaTW Mnepioq 6e3 nporpecyBaHHA XBO-
pobu (BinbLu, HXX Ha PiK y MOPIBHSAHHI 3 anbTepHaTMBHO
cxemoto nikysaHHa  XJJ1). [potdarom Bcboro nepiogy
«6e3 nporpecyBaHHA» NauieHT He noTpebye npoBeaAeHHs
[0AAaTKOBOro NikyBaHHA (Qpyroi niHii Tepanii), BiagnosigHO —
He noTpebye popaTtkoBuMx BUTpaT. EkoHOMiA KowTiB Ha
Opyriv niHii nepekpmBae pi3HULID BapTOCTi NepLUoi miHil
Tepanii nNpu BWKOPUCTaHHI 00iHyTy3ymaby. B pesynbraTi
3aranbHi cepefdHi BATpaTM Ha obuagi miHii ximioTepanii
ansa ogHoro nauieHta B rpynax O+Clb i R+Clb 3a ymoBu
BMKOPUCTaHHSA OpWriHanbHWX XiMioTepaneBTUYHMX nikap-
CbKMX npenapariB 3 JOBeAEHOK e(eKTUBHICTIO CknaayTb
BignosigHo 1886041,0 rpH Ta 2305859,8 rpH. (Tabn. 2),
To6TO BUKOpUcTaHHA cxemn O+Clb npusBoanTb OO eko-
HOMii kowTiB. 3a yMOBU BUKOPWCTaHHA B ansTepHaTUB-
Hin cxemi Tepanii HangeweBLNX TFEeHEePUYHUX Konin,
BuKopuctaHHs cxemn O+Clb noTpebye pogaTkoBux BATPaT,
B CepefHbOMY 3a Tpu poku B 06¢ca3i 286174,2 rpH.

Discounting was performed during the calculation of
costs according to the current Guideline of the Ministry
of Health of Ukraine at an annual discount rate of 3% [9].
Analysis of sensitivity of the results was performed before
the change in price of the drugs which were the part of
alternative regimens of CLL therapy and before the
change in price of obinutuzumab.

RESULTS AND DISCUSSION

The results of Markov modelling have shown that
O+Clb treatment regimen, which consists of obinutu-
zumab and chlorambucil, provides every patient with CLL
with additional 0,1 LYG on average over a period of
three years compared to R+Clb regimen. The average
lifespan of the patients in whom the disease did not pro-
gress was higher in O+Clb group over this period of time
than in R+CIb by more than a year — 51,2 and 38,1 months
respectively [6]. O+Clb regimen not only increases
lifespan, but also improves life quality. Over the analyzed
period (3 years) the patients of R+Clb group receive
2,03 QALY on average, whereas the patients of O+Clb
group — 2,17, which means they have additional 0,14 QALY.

The calculation of expenses on CLL treatment with
consideration for time horizon of three years has shown
that using obinutuzumab in the first line of treatment was
almost twice as expensive as the alternative first-line
regimen, provided that original pharmaceutical drugs
were used. At the same time, due to the greater effective-
ness, the high cost of the regimen with obinutuzumab
is compensated by reduction in expenses on the second
line of chemotherapy. It is easily explained by the main
benefit of using obinutuzumab in patients with CLL — its
ability to significantly extend progression-free period
(for more than a year in comparison with the alternative
regimen of CLL treatment). During all the progression-free
period the patient does not require receiving additional
treatment (second line of therapy), thus it does not require
additional expenses. The cost saving on the second line
covers the cost difference of the first line of therapy when
using obinutuzumab. As a result, total average costs of both
lines of chemotherapy for one patient in O+Clb and R+Clb
groups, provided that original chemotherapeutic drugs
with proven effectiveness are used, are 1886041,0 UAH
and 2305859,8 UAH respectively (Table 2), so the use of
O+Clb regimen leads to cost saving. If the cheapest
generic copies are used in the alternative therapy regimen,
the use of O+Clb regimen requires additional expenses,
286174,2 UAH on average for three years.
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Ta6nuusa 2. CepepHi BUTpaTh Ha nikyBaHHSA ogHoro nauieHta 3 XJ1/1 npy BUKOpUCTaHHI anbTepHaTUBHUX CXeM Tepanii
(nepcnektuBa 3 poku)
Table 2. Average treatment costs of one patient with CLL when using alternative therapy regimens
(three-year perspective)

Baprictb cxemu O+Clb A MiX cxemamu
Bua BuTpar / Tvoe of costs (GCIb), rpH Baprtictb cxemu R+Clb, rpH O+Clb (GCIb) i R+Clb, rpH
a P yp Cost of O+Clb regimen Cost of R +ClIb regimen, UAH | A between O+Clb (GCIb) and
(GClb), UAH R+ClIb regimens, UAH
= opuriHansHi JTT1
Nepua rikist XT | original drugs 652492,0 337361,1 315131,0
First line
of chemotherapy | reHePVKA 652492,0 134236,8 518255,3
generics
o opuriHanbHi JTT1 R
Apyra sivist XT | original drugs 1233548,9 1968498,6 734949,7
Second line
of chemotherapy | TeHEPUKM 389527,9 621609, 1 -232081,1
generics
opuriranoki M 1886041,0 2305859,8 —419818,8
3aranom original drugs
In total
rexepukn 1042020,0 755845,8 286174,2
generics

KntouoBoo BigMIHHICTIO hapMaKOEKOHOMIYHOrO aHa-
nisy Big 3BUYANHWX pPO3paxyHKiB BapTOCTi MiKyBaHHS
€ CniBBiOHOLWEHHS BUTPAT Ha anbTepHaTUBHI CXeMu iky-
BaHHS 00 KIiHIYHOI e(eKTUBHOCTI MOpPIBHIOBANbHUX Me-
Togis. [nA ubOro Npu BUKOPWUCTaHHI METOAY «BapTiCTb-
€(EeKTUBHICTbY BU3HAYAETLCS MNOKA3HUK eqEKTUBHOCTI
BuTpaT CER (aHrn. cost-effectiveness ratio), wo BusHavae
BapTiCTb OAMHMLI e(EeKTMBHOCTI MeaNYHOI TEXHONOTIl,
Wo aHanisyetbcsd. B gaHoMmy pocnifkeHHi ue BapTiCTb
0OOHOro [04aTKOBOro POKYy XWUTTS. 32 METOAOM «BapTiCTb-
KOpPUCHICTb» po3paxoByeTbcs nokasHuk CUR (aHrn. cost-
utility ratio), Lo BU3Ha4ae BUTpaTN Ha OQUHMLIFO KOPUCHOCTI
aHarnisoBaHOi Mean4YHOI TEXHONOTIT (B 4JAHOMY AOCHiAXKEHHI —
BapTicTb ogHoro QALY). Pesynsratu pospaxyHkiB dap-
MaKOEKOHOMIYHMX NOKa3HWKIB NpeacTaBneHo B Tabnuui 3.

The key difference of pharmacoeconomic analysis
from usual calculations of treatment cost is ratio of
expenses on alternative treatment regimens to clinical
effectiveness of the compared methods. For this purpose,
cost-effectiveness ratio (CER) is calculated when using
«cost-effectiveness» method, and it determines cost of the
unit of the effectiveness of medical technology which is
analyzed. In this study it is the cost of one additional year
of life. Cost-utility ratio (CUR) is calculated by «cost-utility»
method, and it determines the cost of the unit of the utility
of analyzed medical technology (in this study — the cost
of one QALY). Calculation results of pharmacoeconomic
indicators are presented in the Table 3.

Tabnuus 3. PapmakoeKOHOMIYHI MOKa3HUKN BUKOPUCTAHHS anbTepHATUBHUX cxeMm nikyBaHHs XJ1
Table 3. Pharmacoeconomic indicators of using alternative regimens of CLL treatment

TCxema nikyBaHHA R+Clb O+Clb (GClb) R+Clb 0+Clb (GClb)
reatment regimen

DE nokax4nku BMKOPUCTaHHSA opuriHansHux JI1 BUKOPUCTaHHA HanaeLueBLUNX reHepuKiB
Pharmacoeconomic indicators using original drugs using the cheapest generics
BaranbHi BUTpaTh 2 305859,77 1886041,01 755845.81 1042020,04
Total costs

Kinbkictb LYG

Number of LYG 2,62 2,72 2,62 2,72
Kinbkicte QALY

Number of QALY 2,03 2,17 2,03 2,17
CER, BaprticTb LYG

CER, cost of LYG 879150,18 692345,01 288179,70 382514,15
CUR, BapticTb QALY

CUR, cost of QALY 1135266,46 870031,60 372132,95 480684,33

Ak cBigyaTb HaBefdeHi pesynbraTv, 3a YMOBU BUKO-
PUCTaHHSA OPUriHaNbHUX XiMiOTEpaneBTUYHUX JiKapCbKUX
npenapatisa 3 gosedeHol edekTmBHicTio cxema O+Clb
(oGiHyTYy3ymab + xnopambyumn) B siIKOCTi Tepanii nepLuoi
niHii nauienTis 3 XJ1J1 € goMiHyto4o0 TEXHOMOTIE — TOGTO,
3abe3neyye Oinbll BUCOKMNA piBEHb €(EKTUBHOCTI MpK
MeHLLnX BuTpaTax. OTpumaHi AaHi NiaTBEpAXYOTb pesyrb-

As indicated by the results above, on the condition
that original chemotherapeutic drugs with proven effective-
ness are used, O+CIlb (obinutuzumab + chlorambucil)
regimen is a dominant technology as a first-line therapy
of patients with CLL, which means that it provides the
higher level of effectiveness at smaller cost. The obtained
data are confirmed by the results received in other
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Tatu, AKi 6ynn oTpuMaHi B iHWKNX JocnimkeHHAX. Tak, 3a
pe3ynsratamy hapMakoeKOHOMIYHUX PO3paxyHKiB BUKOpPUC-
TaHHA 06iHyTy3ymaby y nauieHTiB cTapworo Biky 3 XJ1
Ta KOMOpOigHOK naTonorield BM3HAHO «3aTpaTHo-edek-
TMBHOO», TOBTO, EKOHOMIYHO AOLINMBbHOK MEANYHOK TEXHO-
NOTi€0 B yMOBax OXOPOHW 300POB’st TaKMX KpaiH 9k ®paHuis,
Higepnangw, Wsenuapis, Icnanis, bonrapisa [6-8, 23, 24].

3a yMOBM BMKOPWUCTAHHSA B anbTEPHATUBHIA CxeMmi
HabinbL elleBMX reHepUYHNX npenaparTiB, cxema obiHy-
Tysymab + xnopambyumn 3anuwaetbca edeKTUBHILLOL,
Hibx cxema R+Clb, ane notpebye pomatkoBux BMTpAT.
Poamip uux Butpat noTtpebye yToYHeHHs. HeobxigHo
oboB’'szkoBo OpaTM OO0 yBarm TOW BaXNMBUIA  axT,
WO pO3paxyHKOBUA piBeHb edeKkTUBHOCTI Ta 0Oeanekn
OOBefeHVI nuwe Ans  OpuriHanbHUX MPOTUMYXIMHHKX
npenapartiB. PiBeHb KNiHIYHOI €dEeKTUBHOCTI reHEpPUYHUX
Komih Moxe OyTn Jdewo iHWMM, BIigNOBIAHO — iHWWM
6yae piBeHb hapmMakoeKkoOHOMIYHOT AOLINBHOCTI X BUKOpUC-
TaHHSA MPU MOPIBHAHHI anbTEepPHaTUBHUX CXEM MiKyBaHHS.
OcTaToYHMI BUCHOBOK MO LibOMY MUTaHHIO MOXHa 3pobuTu
NUWE Ha FPYHTI peanbHUX MPSAMUX KIiHIYHKUX chiBCTaB-
neHb ansTepHaTUBHUX cxeM Tepanii XJ1J1, Ao cknagy sikux
BXOAATb NEBHI reHepuYHi nikapcbki 3acobu.

AHania 4yTnMBOCTI pesynbTaTiB BiAHOCHO KOMMBaHb
UiHM Ha obiHyTy3symab nokasaB, L0 3a YMOBW BWKOpMIC-
TaHHSA B anbTepHATUBHMX CXEMax OpUriHanbHUX npenapa-
TiB cxeMa 3 06iHyTy3ymMabom 3anuiaeTbCcst JOMUHYIOYO
HaBiTb MpWM 3MeHLWeHHi UuiHn Ha 30%, a 3a ymoBwU
BUKOPWUCTAHHS TEHEepUKIB — CTAe EKOHOMIYHO OinbLu
JOUINBbHOW, HXK anbTepHaTMBHA MpW 3MEHLUEHHI LjiHK
Ha 06iHyTy3ymab Ha 40%.

BUCHOBKMU

HasgHi Ha gaHun vac pgani PK[ cBigyaTb npo BMCOKY
KNiHIYHY edeKTUBHICTb BUKOPWUCTaHHA y nauieHTtis 3 XJ1J1
Tepanii NepLoi NiHii 3 BUKOPUCTAHHAM CXemMWn OBiHyTy3y-
mab+xnopambyuun. [laHa cxema 0O3BONS€E CyTTEBO NOAOB-
XUTU TepMiH BMXMBAHHA 6e3 nporpecyBaHHA XBopobw,
36inbLUye KiNbKiCTb POKIB 36epexeHoro XuTTa Ta niasu-
LLy€E MOrO SAKICTb.

MopentoBaHHa 3a mMeTtogom MapkoBa CBiguUTb, LWO
cxema ObGiHyTysymab + xnopambyumn y nOpPIBHAHHI 3i
cxemo putykeumab + xnopambyumn B AKoCTi Tepanii
nepLwoi niHii nauieHTis 3 X1 notpebye Ginbwnx BUTPAT,
B TOM Xe Yac 3a paxyHOK 6inbLioi eeKkTUBHOCTI, BinbLu
TpuBanoro nepiogy BmxuBaHHa 6e3 nporpecii 4aHa cxema
[O03BONSAE 3HU3UTU CyMY BUTPAT Ha HacTynHi NiHii Tepanii
y xsopux Ha X1, a BignosigHO — 3aranbHi BUTpaTK
Ha Tepanito nauieHTis 3 XJ1J1.

PapmMaKkoeKOHOMIYHUIA  aHamni3 Ha [IpyHTi Mogenio-
BaHHA 3a MeTogoM MapkoBa Ta po3paxyHkiB MeTogammu
«BapTICTb-e(PEKTUBHICTb» Ta «BaPTICTb-KOPUCHICTb» A03BO-
nse BBaxartn cxemy 06iHyTy3ymab + xnopambyuun gomi-
HYOYOI0 NOPIBHSHO 3i CXeMOto pUTYKCmab + xrnopambyunn
B SKOCTi Tepanii nepwoi niHii nauienTtis 3 X1 (3a ymosun
BMKOPUCTaHHSA OpUriHanbHUX Nikapcbkux npenaparis).
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studies. Indeed, according to the results of pharmaco-
economic calculations, the use of obinutuzumab in elderly
patients with CLL and co-morbid pathology has been
considered «cost-effective», in other words, economically
relevant medical technology under the conditions of
healthcare system of such countries as France, the Nether-
lands, Switzerland, Spain, Bulgaria [6-8, 23, 24].

On the condition that the cheapest genetic drugs
are used in the alternative regimen, obinutuzumab +
chlorambucil regimen remains more effective than R+Clb
regimen but requires additional expenses. The amount
of these expenses needs to be clarified. It is necessary
to take into account the important fact that the calculated
level of effectiveness and safety has been proven only
for original antitumor drugs. The level of clinical effective-
ness of generic copies may be somewhat different,
therefore the level of pharmacoeconomic relevance of
its use is also different when comparing alternative treat-
ment regimens. The final conclusion on this matter can be
made only on the basis of direct clinical comparisons
between alternative regimens of CLL treatment which
consist of certain generic drugs.

Analysis of sensitivity of the results regarding fluc-
tuations of price of obinutuzumab has shown that, on the
condition that original drugs are used in the alternative
regimens, the regimen with obinutuzumab remains
dominant even at price reduction by 30%, and, on the
condition that generics are used, it becomes more
economically relevant, than the alternative at price
reduction of obinutuzumab by 40%.

CONCLUSIONS

The available data of randomized control trials to this
date are indicative of high clinical effectiveness of first-
line therapy with the use of obinutuzumab + chlorambucil
regimen in the patients with CLL. This regimen allows
progression-free survival to be substantially elongated.
It also increases the number of life years gained and
improves the quality of life.

Markov modelling shows that obinutuzumab + chloram-
bucil regimen compared to rituximab + chlorambucil
regimen requires bigger expenses as a first-line therapy
of the patients with CLL. At the same time, due to the
greater effectiveness and longer progression-free survival,
this regimen allows the amount of expenses on the next
lines of therapy in the patients with CLL to be reduced,
consequently total expenses on the treatment of the
patients with CLL are also reduced.

Pharmacoeconomic analysis based on the Markov
analysis model and calculations by the «cost-effective-
ness» and «cost-utility» methods allow obinutuzumab +
chlorambucil regimen to be considered dominant in
comparison with rituximab + chlorambucil regimen as
a first-line therapy of the patients with CLL (provided that
original pharmaceutical drugs are used).
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Prospects for further research

MopanbLwi dapmakoeKoHOMIYHI JocniaXeHHs O03BONATb ekoHo-  Further pharmacoeconomic research will make it possible to
Mi4YHO OOr'pyHTYBaTU HEODXiOHICTb 3aCTOCyBaHHsA HancydacHiwmx, commercially substantiate the need for the most modern and
arne n HanJopOX4uKX, Npenaparis. at the same time the most expensive medicine.
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