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PE3IOME

Ljenb: 0LeHNTb KNNHUKO-9KOHOMUYECKYH0 90D(DEKTUBHOCTb NMPUMEHEHIS anekTUHGa B CPABHEHWUU C NIOPIATUHMOOM Y B3POCSbIX NALMEHTOB
C PacnpoCTpPaHeHHbIM MOMOXMTENbHbIM HA KHA3Y aHannacTuyeckoi numdomsl (aHrn. anaplastic lymphoma kinase, ALK) HemenkokneTou-
HbIM pakom nerkoro (HMPJT).

Marepnan n metogsl. TTpu pacyeTax y4TeHbl NPSMble 3aTpaThl CUCTEMbI 3pABOOXPAHEHMNS: CTOMMOCTb JIEKAPCTBEHHOI Tepanii, BbIsBNEHUS
1 KYNUPOBAHNS HeXXenaTenbHbIX ABAEHWIA, NananaTuBHoON nomoLLu. NMocTpoeHa MapKoBCKas MOJenb, COCTOALLAs U3 TPEX COCTOSHMIA naLm-
€HTa («XKMB 6€3 NPOrPeccum», «XXNB ¢ NPOrPeccueir», «CMepTb»), BEPOSTHOCTY HAXOXKAEHUS B KXAOM U3 KOTOPbIX NOYYeHbl N0 JaHHbIM
paHee NPOBEAEHHbIX KIIMHUYECKUX UCCrefoBaHui. Bengy paBHoi 3thheKTUBHOCTY CTpaTeruii B OTHOLLEHNN 06LLel 1 6ecrnporpeccuBHoi
BbDKNBAEMOCTW NPUMEHEH aHanNM3 MUHUMN3aLMN 3aTpart.

Pesynprarbl. CymmapHble 3aTpaThl B pacyeTe Ha 1 mauueHTa npu Ucnonb30BaHuy fnopnatuHnea 6 Ha 40,63% Bbille 3aTpar npu npume-
HeHuN anekTuHm6a (12 551 770 n 7 451 522 py6. COOTBETCTBEHHO). [Tpn 3TOM pasHULA NPeuMyLLECTBEHHO OMpefensnach pasnnynamu
B CTOMMOCTW TapreTHOW Tepanuu: B rpynne anekTWHnOa 3aTpaTbl HA NIEKAPCTBEHHYK Tepanuio B pacyeTe Ha 1 nmaumeHTa COCTaBMIM
6 646 247 py6., B rpynne nopnatuHnoa — 11 922 814 py6., 4to Ha 44% BbiLue.

3akmoyenne. TpuMeHeHVe anekTUHWGa B Tepanun NauMeHToB ¢ pacnpocTpaHeHHbIM ALK-nonoxutensHbiM HMPJT onpasaaHHo He TONbKO
C KJIMHUYECKON, HO 11 C 9KOHOMMYECKON TOYKM 3PEHNS.

KIHO4EBBIE CJI0BA

HemenkokneTo4Hblit pak nerkoro, HMPJ1, TapreTHas Tepanus, anekTuHne, NopnaTuHnG, KMHNKO-3KOHOMUYECKMIA aHanu3, aHanna MAHUMK-
3aLuu 3aTpar.
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SUMMARY

Objective: to evaluate the clinical and economic effectiveness of alectinib in comparison with lorlatinib in adult patients with advanced
anaplastic lymphoma kinase (ALK) positive non-small cell lung cancer (NSCLC).

Materials and methods. The calculations included the direct costs of the healthcare system: the costs of drug therapy, detecting and relieving
adverse events, palliative care. A Markov model consisting of three patient states (“alive without progression”, “alive with progression”,
“death”) was constructed, the probabilities of which were obtained from previously conducted clinical studies. Due to the equivalence of

strategies regarding overall and non-progressive survival, the cost minimization analysis was applied.

Results. The total costs per 1 patient when using lorlatinib were 40.63% higher than for alectinib (12,551,770 and 7,451,522 rubles,
respectively). At the same time, the difference was mainly determined by different costs of targeted therapy: in the alectinib group, the cost
of drug therapy per 1 patient amounted to 6,646,247 rubles, in lorlatinib group —to 11,922,814 rubles (44% higher).

Conclusion. The use of alectinib in the treatment of patients with ALK-positive NSCLC is justified not only from clinical, but also from an

economic point of view.

KEYWORDS

ARTICLE INFORMATION

Conflict of interests
Author’s contrubution

The authors contributed equally to this article.

For citation

0rg/10.17749/2070-4909/farmakoekonomika.2023.210.

Non-small cell lung cancer, NSCLC, targeted therapy, alectinib, lorlatinib, pharmacoeconomic analysis, cost minimization analysis.

Received: 20.08.2023. Revision received: 26.09.2023. Accepted: 29.09.2023. Published: 30.09.2023.

The authors declare they have nothing to disclose regarding the conflict of interests with respect to this manuscript.

Kolbin A.S., Gomon Yu.M., Proskurin M.A., Balykina Yu.E. Efficacy of alectinib in comparison with lorlatinib in patients with ALK-positive non-
small cell lung cancer: pharmacoeconomic study. FARMAKOEKONOMIKA. Sovremennaya farmakoekonomika i farmakoepidemiologiya /
FARMAKOEKONOMIKA. Modern Pharmacoeconomics and Pharmacoepidemiology. 2023; 16 (3):

412-421 (in Russ.). https:/doi.

BBEJIEHUE / INTRODUCTION

CornacHo AaHHbIM CTaTUCTUYECKOro HabMIOAEHNS B CTPYKTYpe 3a-
601eBaeMOCTH 3/10Ka4eCTBEHHbIMU HOBOOGPA30BAHMAMU MYXCKOrO
HacesieHus B Poccuu BeayLMMN NO-NpPexHeMy 0CTatoTCca 0nyXosun
Tpaxeu, 6poHX0B 1 nerkoro (16,4%) [1]. AGCOMKOTHOE Y1CNO BNepBbIe
YCTAHOBJIEHHbIX CNy4aeB paka Tpaxewn, 6pPOHXO0B W nerkoro B 2021 .
Cpeamn Myx4uH coctasuno 43 555 (64 cny4as Ha 100 TbiC. HaceneHus),
cpeaun xeHwnH — 12 773 (16 cny4vaes Ha 100 TbiC. HaceneHus).

OnMH 13 OCHOBHbIX METOL0B NIEYEHUs paka NIerkoro — Xmpypruye-
ckuit [2]. Y naumenTos ¢ IV cTagueit 3a60nesaHns peKOMeHAyeTca
NPOBOAMTL NPOTUBOONYXONEBYHO NIEKAPCTBEHHYIO Tepanuto. Mporpeccy
B JIEYEHUN HEMENKOKIIEeTOYHOro paka nerkoro (HMPJT) cnoco6¢cTBOBa-
N0 yny4LeHne NOHNMaHUS NaTOreHHbIX FEHOMHbIX U3MEHEHNI, pas-
paboTKa HOBbIX NEKAPCTBEHHbIX NPenapaTos U3 rpynnbl 610KaTOPOB
WMMYHHbIX KOHTPOJIbHbIX TOYEK 11 UCMONb30BaHUe 6UOMaPKePOB Ans
NaeHTU(MKALNN NALNEeHTOB, HaNboNee BEPOSTHO pearnpyroLLnx Ha
yKa3aHHyto Tepanuio [3, 4]. [ToHuMaHne MonekynspHo-reHeTUHecKnx
n3meHeHunin npu HMPJ1 npueeno kK pa3paboTke npenapartos, TapreTHo
BO3[ENCTBYIOLLMX HA JpaiBepHbIe MyTaLyK, 4TO 3HAYUMO YNy4LIUO0
CXO0AbI TEpanuu.

B HacTodLLee BpeMs BbIENIEHO HECKONTbKO 6MOMAPKEpPOB, KOTOPbIE
noMoralT onpeaennTb NOArPynny NauMEHTOB C APANBEPHbIMU MY-
Taumsmun. 37O KMHa3a aHannacT4eckon NMd oMbl (aHrn. anaplastic
lymphoma kinase, ALK), TpaHcnokauums rena ROS1, mytauus B reHe,
KOAMpytoLLeM peuenTop anuAepManbHoro gpaktopa pocrta (aHrn.
epidermal growth factor receptor, EGFR) (18-21-i1 3k30Hbl), aKTUBU-
pytoume mytaumn V60OE B reHe BRAF. Tpun X BbISIBNIEHUN PEKOMEH-
[0BAHO NPOBeLeHe TapreTHoON Tepanum [2].

Bbinio 06HAPYXXEHO, YTO CIMSHUS TEHOB, MPUBOASALLNE K CBEPXIKC-
npeccun 6enka ALK, nponcxoasT npumepHo y 5% ntoaeii ¢ meTacTatu-
yeckum HMPJ1 [3]. Kpu3oTuHMG cTan nepsbiM MHTMGUTOPOM TUPO3UH-
KnHa3, 3hhEKTUBHBIM B OTHOLLIEHUM OMYXONEBOro OTBETA Y NALNEHTOB
¢ ALK-nonoxutenbHbiM HMPJ1. IHrn6uTopbl TMPO3MHKNHA3 BTOPOrO
NOKOSIEHNS (aneKTUHMO, LepuTuHNG, 6puratH6) obnanarT 6onee
MOLLHBIM 1 CNEeLUMUYHbIM AENCTBUEM UHTMONPOBAHNS KNHA3 1 MOTYT
6bITb 3DMEKTUBHbI Y NALNEHTOB C PE3UCTEHTHOCTBIO K KPU3OTUHUEY.
HepaBHO MOABMACA NOPNATUHUG — UHIMOMTOP TUPO3UHKIMHA3 ALK
TPETbEro NOKOMEHUS.

CornacHo poccMncKMM KNMUHUYECKUM PEKOMEHAALMSM NMPY BbISBNIE-
Hun ALK-nonoxutensHoro HMPJ1 B ka4ecTse nepBoii IMHWK Tepanui
NoKa3aHo NPoBeAEHNE Tepanuu OHNUM 13 UHTMOUTOPOB TUPO3UHKNHA3Z
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Y10 yXe u3BecTHO 06 3ToN Teme?

»> porpeccy B ne4YeHN HEMENIKOKNETO4HOro paka nerkoro (HMPJ1) cno-
C06CTBOBAM YIy4LLIEHWNE MOHUMAHWUS NATOTEHHbIX FEHOMHbIX N3MEHEHUIA,
pa3paboTka HOBbIX JIEKAPCTBEHHbIX NPEnaparoB U3 rpynnsl 6510KaTopoB
VIMMYHHbIX KOHTPOJTbHbIX TOYEK U UCMONb30BaHNE 6IOMAPKEPOB

» CornacHo pekomengaunsm RUSSCO npu BbisiBneHnn TpaHcnokauum ALK
B KayecTBe nepsou NuHuuM neveHns HMPJT MoXeT 6bITb peKkoMeHL0BaH
OfIH U3 MHTNOGUTOPOB TUPO3UHKMHA3 (aNEKTUHIG, NOPIATUHNG, LepuTy-
HWO, 6pPUTaTUHNG NN KPUSOTUHNG)

Y10 HOBOrO faer cTaTba?

> [poBeseHa OLeHKa KITMHNKO-3KOHOMIUYECKON 3CDIEKTUBHOCTMI NPUMEHEHUA
N1eKTUHNOA B CPABHEHWM C JIOPNIATUHUOOM Y B3POCIbIX MALMEHTOB C pac-
npocTpaHeHHbIM ALK-nonoxutensHsim HVIPI

» [pu ropusoHTe moaenuposanns 30 Mec CyMMapHble 3aTpathl B pacyete
Ha 1 nauweHTa mpu NpuUMeHeHWW nopnatuHuba okasanucb Ha 40,63%
BbILLIE 3aTparT Npy UCMNOJb30BAHNN aNEKTUHNOA

> PasHuua npenmyLLecTBEHHO OMpefensnach pasnuinsamu B CTOUMOCTY Ca-
MOV TAPreTHO Tepanuu: 3aTpatbl HA Tepanuio anekTUHUG0M 6bin Ha 44%
HIDKE 3aTpaT Ha Tepanuio 0paaTMHUO0M

Kak 3To MOXeT NoBNUATbL Ha KNMHUYECKYHO NPAKTUKY B 0603pumom byayLiem?

» G yyetom paBHOW 3CH(heKTUBHOCTM CTpaTeruii B OTHOLUEHWW O0O6LLeN
1 6eCnporpeccUBHON BbKMBAEMOCTN NPUMEHEHIE aneKTUHUGA Y NaLMeH-
TOB C pacnpocTpaHeHHbIM ALK-nonoxutensHeiM HVIPJT gBsieTcs 3KOHO-
MUYECKN ONPaBAaHHbIM

BTOPOIO UMK NepBOro NoKoneHus (anekTuHuo, LepUTMHNG Unn KprU3o-
TUHNO). JleyeHne NPOBOAUTCA 0 KNUHUYECKOr0 NPOrpeccupoBaHus
UMK pa3BUTMA HEMepeHOCUMMONM TOKCUYHOCTKM [2]. Mpu nporpeccupo-
BaHWW HA (DOHE Tepanun KpU30TUHMOOM 1 KaK MUHUMYM eLLe O4HUM
MHrn6utopom ALK pekomeHZyeTcs TpeTbs NMHUSA TApreTHOM Tepannm —
NpUMeHeHUe nopnaTuHnba [2]. B cOOTBETCTBUM C PEKOMEHLALNAMY
RUSSCO npwn BbigsBneHUn TpaHcnokaumn ALK B KavectBe nepaoii
nuHun neverns HMPJT MoxeT 6bITb Ha3HaueH J11060i U3 NHIM6UTOPOB
TUPO3UHKNHA3 (aNEeKTUHUG, NOPNATUHNG, LepPUTUHNG, GpPUraTUHIG UK
Kpn3oTuHub) [5].

Lenb — 0UEHNTbL KIIMHNKO-3KOHOMMUYECKYHO 3(PEKTUBHOCTL NpK-
MEHEHUs aneKTuHW6a B CPaBHEHWU C NOPNATUHUOOM Y B3POCHbIX
nauneHToB ¢ pacnpocTpaHeHHbiM ALK-nonoxutenbHbiM HMPIT.

MATEPWAN W METO/1bl / MATERIAL AND METHODS

JddhhekTBHOCTD anbTepHATUBHBIX cTpaTeruil / Effectiveness
of alternative strategies

[TpsMbIX CPaBHUTENbHBIX UCCNELOBAHUA IPPEKTUBHOCTY aneKTu-
HU62a 1 nopnatuHnéa He NPOBOAUIOCL. TeM HE MeHee B HenpsMom
cpasHeHumn K. Ando et al. (2021 r.) 66110 NPOAEMOHCTPUPOBAHO OT-
CYTCTBUE CTATUCTUYECKN 3HAYUMbBIX PA3NUYUIA MEXIY NOpNaTuHUGOM
1 aNeKTUHNOOM B OTHOLIEHMN KaK 6ecnporpecCUBHON BbKNBAEMO-
ctn (oTHowweHue yrpo3 (OV) 0,742; 95% [0BEPUTENbHBIA NHTEPBAN
(OW) 0,466-1,180), Tak n o6Lwen Bbhxmaemoctn (0Y 1,180; 95% AN
0,590-2,354) [6].

BBuay paBHoi 3dhheKTUBHOCTM CPABHUBAEMbIX CTPATErUit B OTHO-
LLEHNI NMOKasaTesnen BbDKMBAEMOCTI B Ka4€CTBE METOAA OLIEHKN 3KO-
HOMUYECKON 3O eKTUBHOCTN BbIGPAH aHANIM3 MUHUMW3ALUK 3aTpaT.
Y4uTbIBas ANTENbHOCTb HAGMIOAEHNSA NALMEHTOB B PErUCTPALMOHHBIX
paHAoMU3NPOBAHHBIX KNUHUYECKNX ucnbitaHnax (PKN), ropusoHt
mozenuposaxus coctasun 30 mec [6].

What is already known about the subject?

» Progress in the treatment of non-small cell lung cancer (NSCLC) was
facilitated by improved understanding of pathogenic genomic changes,
the development of new drugs from the group of immune checkpoint
blockers and the use of biomarkers

» According to RUSSCO recommendations, when detecting ALK
translocation tyrosine kinase inhibitors may be recommended as the first
line of treatment for NSCLC (alectinib, lorlatinib, ceritinib, brigatinib or
crizotinib)

What are the new findings?

» The clinical and economic effectiveness of alectinib in comparison with
lorlatinib in adult patients with ALK-positive NSCLC was assessed

» With a modeling horizon of 30 months, the total costs per 1 patient when
using lorlatinib were 40.63% higher than the costs when using alectinib

» The difference was mainly determined by differences in the cost of targeted
therapy itself: the cost of alectinib therapy was 44% lower than the cost of
lorlatinib therapy

How might it impact the clinical practice in the foreseeable future?

» Taking into account the equal effectiveness of strategies for overall and
non-progressive survival, the use of alectinib in patients with advanced
ALK-positive NSCLC is economically justified

Pacuer 3arpar / Cost calculation

Mpw pacyeTax y4TeHbl NPAMbIE 3aTpaThbl CUCTEMbI 3APABOOXPAHEHMS

(no3nuns nnatenblimka «Cuctema 34paBOOXpaHEHMS»): CTOUMOCTb
NeKapCTBEHHOM Tepanui, BbISIBNIEHUS 1 KYNUPOBAHWS HEXENaTenbHbIX
ABNeHN (HA), nannmaTusHom nomoLLm.

MpoBeaeHne Tepanum anekTMHMOOM U NOPRaTUHMOOM He TpebyeTt

rocnmTann3aumi naymMeHToB 1 OCYLLECTBNAETCS B aMOynaTopHbIX
ycnoBuax. PacyeT 3aTpart Ha /1IeKapCTBEHHYID Tepanuio npueeneH
B Tabnuue 1.

[Mpwn pacyeTe 3aTpart Ha BbISBIIEHWE U KynpoBaHue HS npuHumanm

BO BHUMaHWe CBefieHNs 0 6e30MaCHOCTM, NPEACTABIIEHHbIE B MHCTPYK-
LMAX N0 MEAULMHCKOMY MPUMEHEHUIO NOPNaTUHNGA N anekTuHM6a
[8, 9]. Ona HA 1-2 cTeneHei y4nTbIBaNu CTOUMOCTb aMBYNaTOPHOr0
BEJEHMA NaLMeHTOB [N BbiABNeHN HA n HabnogLeHns B cny4vae
passutus HA, ana HA 3-5 cteneHei — CTOMMOCTb CTaLOHAPHOMO
BeAEHMUs NaLNEHTOB.

CToumMocTb amGynaTopHOro BeAEHUS NaLMEHTOB paccynTaHa uexoas

3 HOPMATMBOB 3aTpart, NPeAcTaBNieHHbIX B Mporpamme rocyaap-
CTBEHHbIX rapaHTuii 6eCniaTHOro 0Ka3aHusa rpaxaaHam MeanLnHCKon
nomotu Ha 2023 rog (MIT): ctoumocTs 1 06paLLeHns ¢ NpopuIakTu-
yecknmm Lensamu coctasnset 520,20 py6., B CBA3M C 3a60N1eBaHNEM —
1508,50 py6. [10].

Pacuyet ctoumocTtu cnyyas (CC) rocnuTtanu3auyum B ctaumoHap

COrnacHo MeToAnYeckuM pekomeHgaunam dOeaepanbHoro oHaa
0643aTeNbHOr0 MeAULMHCKOro cTpaxosanus [11] ocywiectnseTcs
no popmyne:

CC = H®3 x K3 x K x K[,

roe HO3 — HopmaTue (hMHAHCOBbLIX 3aTpart; K3 — KoapuumeHT oT-
HOCUTeNbHOI 3aTpaToemkocTy; MK — nonpaBoyHble KOS MULNEHTBI;
KL - koahdpuumeHT auchpeperumaunn. HO3, yctaHosneHHbin MMM
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Tabnuua 1. PacyeT cTOMMOCTY NeKapCTBEHHOI Tepanum pacnpocTpaHeHHoro ALK-nonoxuTensHoro HeMenkoKneTo4HOro paka nerkoro [7]

Table 1. Calculation of the cost of pharmacotherapy for advanced ALK-positive non-small cell lung cancer [7]

dopma Bbinycka / CtoumocTb ynakosku*, py6./ | CyTouHas no3vpoBka, Mr/ | CToumocTb B cyTku*, py6. /
MHH / INN - o - *
Presentation Cost per package*, rub Daily dose, mg Cost per day*, rub.
AneKTuHNG / Kancynbl 150 mr Ne 224 / 1200 8 579,68
- 240 231
Alectinib Capsules 150 mg, N224 900 6434.76
Ta6netku 100 mr Ne 30 /
392 640 100 13 088,00
TlopnaTiuG / Tablets 100 mg, N30
Lorlatinib
Tabnetku 25 mr Ne 90 /
Tablets 25 mg, N9O 396 547 75 13 218,23

lpumeyanne. ALK (anrn. anaplastic lymphoma kinase) — kuHasa anannactnyeckon nnmepompl;, MHH — MexgyHapogHoe HenateHTOBaHHOE HauMeHoBaHue. * C y4eTom Hanora Ha

L[06aBNEHHYI0 CTOMMOCTb U TOProBOV HaA6aBKM.

Note. ALK — anaplastic lymphoma kinase, INN — international nonproprietary name. * Including value added tax and trade markup.

B 2023 r., coCTaBNAET ANA KPYrnocyTo4Horo craymonapa 39 951,50 py6.
[10]. MK w K[ npu npoBefeHnn pacyeToB 6bli NPUHATBI paBHbIMK 1.

[Mpwn pacyeTax CTOMMOCTY BbISIBNIEHUS 1 KynupoBaHus HS BBuay Ha-
NINYMA TONbKO AaHHBIX 0 [0Se KaXA0ro Buaa Hf B 06LUel CTPYKTYpe,
B T.4. 0Jie cepbesHblX HA, caenaH pag AonyLweHuni:

— He y4UTbIBANN BO3MOXHOCTb Pa3BUTUA HECKONbKUX HSl B 0fHOM
LMKNe (anropuTM pacyerta NoCTPOEH UCXOAR U3 npasuna «1 unkn —
1 HS1»);

— y4uTtbiBanu, 4to HA 1-2 cteneHeit Tpe6YOT CHUXEHMS [O3bl HA
1 cTyneHb, HA 3-5 cTeneHen — 0TMeHbI JIeKapCTBEHHOrO CpeacTBa
(NC) Ha 1 mec ¢ nocneayroLM BO306HOBIEHUEM TePANUN B CHUKEH-
HOW Ha 1 CTyneHb [103€;

— CYUTANK, YTO NPY BO30OGHOBIIEHIUM TEpani B CHIKEHHOM f03e HA
He peLnanBupyer.

CBefeHns 0 6630MacHOCTI NOPNaTMHMGA 1 anekTUHNGA NPUBEAEHbI
B COOTBETCTBUU C AaHHbIMM PKI ALEX [12] n CROWN [13], a Takxe
Ha OCHOBAHWW [AHHBIX, COAEPXALLNXCA B NHCTPYKLMAX N0 MEANLMH-
ckomy npumenenuto J1C [8, 9] (Tabn. 2-5).

YCTaHOBNEHHBIN YPOBEHb €XEro4HOro LUCKOHTUPOBAHMS 3aTpat
coctasun 10%.

Knunuko-3akoHomuyeckas monenb / Clinical and economic model

C ueniblo NpoBefeHNs pacyeToB CTOUMOCTM Tepanni Ha BCEM ro-
PU30OHTE MOLENNPOBAHNUS NOCTPOEHA MApPKOBCKAsA MOLENb, Y4UTbl-
BalOLLas TPU COCTOSHUS NALMEHTA: «KMB 63 MPOrPeCCUN», «KMB
C nporpeccuen» n «cmepTb» (puc. 1). PacyeT BepoATHOCTM NpebbiBa-
HWS B K&XJOM 13 COCTOAHNIA 0CHOBAH Ha peaynbTtatax PKI ALEX [12]
n CROWN [13], oueHMBaBLUMX 0O6LLYIO U 6e3PeLnANBHYI0 BbKMBAE-
MOCTb Ha (hOHE NPUMEHEHNS anbTePHATUBHbIX CTPATErnii.

B pacyeTtax y4uTbiBanm, 4To NaUMEHT B COCTOSHUM «XMB 6€3 Npo-
rpeccun» Nony4vaeT Tepanuio 04HOM U3 anstepHaTue. G Lenbo yHndm-
Kalum CXeM BeLeHUs nauueHTa nocne nporpeccupoBaHuns 3abonesa-
HWA U BO3HWKHOBEHUS HA, TpeBYIOLLNX 0TMEHBI Tepanuu, CAeNaHo
JOMyLIeHNE, Y4TO NALNEHT NONyYaeT NaniMaTMBHY0 NOMOLLb BECb
nepuoj HabntoAeHNs 40 CMEPTH.

CornacHo MIT cToMmocTb NananaTUBHON MeANLMHCKON NOMOLLM
B CTALMOHAPHbIX YCNOBNAX (BKHOYAs KOMKI NANINaTMBHOM MeANLIMH-
CKOW MOMOLLY W KOWKI CECTPUHCKOr0 yX0/4a) cocTtasniset 2764,70 pyo.
B fieHb [10].

Ananu3 yyscTBuTeNbHOCTH / Sensitivity analysis

MpoBeeH aHann3 4yBCTBUTENbHOCTI PE3YNbTAaTOB UCCEA0BAHNA
K M3MEHEHWIO KJTK04EeBOro napameTpa MOAeNN — CTOMMOCTH Jiekap-
CTBEHHOM Tepanun ¢ OTKNOHEHWEM UX 3HAYEHNIT Ha £25%.

PE3YNbTATbI / RESULTS

Pacuer 3atpar / Cost calculation

Ha pucyHKe 2 npeacTaBnieHbl CyMMapHble 3aTpaThbl Ha JieYeHne
¢ npumeHeHnem J1C cpaBHeHus B pacyete Ha 1 nauneHTta. Kak BuA-
HO, NP ropu3oHTe Mofenuposanus 30 Mec CyMMapHble 3aTpartsl
Ha nedveHne 1 naumeHTa npu NpUMeHeHUU nopnatmHuéa 6uinn Ha
40,63% BbllLe 3aTpart npu Mcnonb3oBaHum anektuuuba (12 551 770
n 7 451 522 py6. COOTBETCTBEHHO). MpK 3TOM pasHuLa npenmy-
LLIECTBEHHO OMpeAensnach pasnuymsamiu B CTOMMOCTM CaMOM Tap-
reTHOM Tepanuu: B rpynne anekTuHU6a 3atpartbl Ha Hee COCTaBUN
6 646 247 py6. B pacyete Ha 1 nauuexTa, B rpynne nopnatuHnoéa —
11 922 814 py6., 410 Ha 44% BbILLE.

PasHuua B 3aTpaTax Ha BbifiBNeHue 1 KynupoBanue HA y 1 naumnen-
Ta MeXAy aneKTUHMOOM 1 TIOPNATUHNOOM 0Kasanach MUHUMANTbHO
n coctasuna 8% (4065 n 4410 py6. COOTBETCTBEHHO). YTO Kacaet-
€S MannnaTUBHON NOMOLLM, TO 3aTpaThl HA €€ NPOBeLeHNe Obinn
Ha 28% Bbile npu Tepanun anekTuHuoom (801 210 py6. npoTms
624 546 pyo6.).

AHanu3 muHumu3anum 3atpart / Cost minimization analysis

Pe3ynbTaThl NPOBEAEHHOr0 aHann3a MUHUMN3ALMN 3aTpaT Npea-
CTaBJeHbl B Tabnuue 6.

PasHuua 3artpar Ha 1 naumeHTta gns anekTuHnb6a B CpaBHEHUM CO
cTparerueii nopnatuHnéa coctasuna 5 100 247 py6. Takum 06pasom,
B COOTBETCTBMM C BbI4UCIIEHHbLIM NOKA3aTesleM aHanu3a MUHUMU3aLUm
3aTpart Ncnonb30BaHMe anekTUHNGa AeLleBne NPUMEHEHNs nopnatu-
H16a Ha 40,63%.

Ananu3 yyBcTBuTeNnbHOCTH / Sensitivity analysis

C uenblo NpOBEPKM Pe3ynsTaToB UCCCNEA0BAHMS B YCIOBUAX N3MeE-
HEHWS BXOJHbIX NapaMeTPOB Obl BbINOJIHEH BEPOATHOCTHbIA aHaNu3
YYBCTBUTENBHOCTM NYTEM MHOrOKPATHOIO U3MEHEHNS 3HAYEHUIA CTOU-
mocTu J1C. Pe3ynbrathl npeAcTaBieHbl Ha PUCYHKE 3.

MpoAeMOHCTPUPOBAHO, YTO MPU MHOFOKPATHOM U3MEHEHWUU CTOM-
mocti JIC cTpaterms npuMeHeHNs anekTnHuba 0CTaeTcs MeHee 3a-
TPATHOI NO CPaBHEHWIO CO CTpaTernen cpaBHeHWs. Pesynbratsl Be-
POATHOCTHOrO aHanm3a YyBCTBUTENbHOCTU NOATBEPXAAOT BbIBOABI,
NnoJly4eHHble B OCHOBHOM CLiEHapUM.

OBCYXXEHWE / DISCUSSION

MpoBefeHHbIN KNMHUKO-3KOHOMUYECKINIA aHan3 nokasan 3KOHO-
MUYECKY0 3(PPEKTUBHOCTb UCMNONb30BAHMS aneKTUHNOA y NaLueHToB
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Tabnuua 2. HacToTa pa3BuTUA HeXenaTenbHbIX aBneHuii (HA), CToMmocTb BbISBNEHUA N KynupoBaHus Hl 1-2-14 cTeneHeit Ha (hoHe npuema nopnatnHnGa

Table 2. The rate of adverse events (AEs), the cost of detecting and relieving of 1-2 degree AEs during taking lorlatinib

HAl / AEs

YacroTta
passutus, % /
Rate of
development, %

KpatHocTb
MEpONpUATHIA
BbISIBIEHUA
1 KOHTpoOns /
Multiplicity of
identification and
control measures

CroumocTb 1 o6palyenus
B LIENIfX BbISBNEHUS
M KOHTpons, py6. / The cost
of 1 appeal for detection and
control, rub.

TakTuka Begenus /
Management tactics

CHWXeHne [03bl A0

Prolonged P-R interval on ECG

Monthly

520.20 - control (before case
occurrence),
1508.50 - in connection with
case occurrence

AHemus / Anemia 10,8 75 mr/cyt // Dose reduction
520,20 to 75 mg/day
,20 — KOHTPONb
rMﬂerOHECTepMHeMMH / 67,8 0,2,4, 8 Hep, (DO BO3HUKHOBEHMS Cryyas),
Hypercholesterolemia
3arem 1 pas 1508,50 — B cBS3N
[unepTpurnauepunemms / 505 B 3 Mec/ C BO3HWKHOBEHWEM cryyas / MpexHsas posa /
Hypertriglyceridemia ’ 0,2,4,8weeks, | 520.20 — control (before case Previous dose
MoBblILEHWe ypOoBHA Nunasbl / 51 then 1 time occurrence),
Increased lipase levels ’ in 3 months 1508.50 — in connection with
MoBbILLEHE YDOBHS aminasbl / 71 case oceurrence
Increased amylase levels ’
Muneprankemus / Hyperglycemia 6,0
CHwxeHwne HacTpoeHus / Mood 210
decline ’
KorHutueHble Hapywwenus / Cognitive 26.8
disorders ’
MNepudpepuyeckas Herponatus / 451
Peripheral neuropathy ’
lonosHas 605k / Headache 17,3
HapyweHus peun / Speech disorders 9,5 CHWXeHne [03bl A0
- 75 mr/cyT // Dose reduction
Hapywenue 3peHus / Vision disorders 15,0 10 75 mg/day
[uapes / Diarrhea 21,7
3anop / Constipation 15,9 OnHokpaTHo npy
BO3HUKHOBEHUN /
TowHoTta / Nausea 17,6 Once in case of
Cbinb / Rash 13,9 occurrence 1508,50
Aptpanrusa / Arthralgia 24,0
Muanrus / Myalgia 19,3
Otek / Edema 52,2
MoBbILLEHHAS YTOMASEMOCTb /
, 27,4
Increased fatigue
OTmeHa Ha 1 mec
McuxoTnyeckne HapyLeHus C BO306HOBNEHNEM B 1036
(ranntoumnaumn) / Psychotic 6,8 0o 75 mr/cyt // Cancellation
disorders (hallucinations) for 1 month with resumption
at a dose of 75 mg/day
. CHmXeHne 1o3bl [0
ﬁ%gﬂgi’;:’;:ﬂ ranepTenaus / Arterial 6,9 75 mr/cyT // Dose reduction
JlByKpatHo npu to 75 mg/day
BOSHUKHOBEHUM / OTmeHa Ha 1 mec
Twice in case of C BO306HOBJIEHIIEM B 036
[THeBMOHUT / Pneumonitis 0,4 occurrence gggg}g g gegtrg%'g 75 mr/cyt // Gancellation for
' 1 month with resumption at
a dose of 75 mg/day
520,20 — KOHTPOSb
(DO BO3HMKHOBEHMSA Criyyas),
1508,50 — B cBA3U
’ CHmXeHune 103bl 10
YnnuHenne uHtepsana P-R Ha 9KI / 0.7 ExxemecsyHo / C BO3HMKHOBEHMEM Clyyas / 75 mr/cyT // Dose reduction

to 75 mg/day

TMpumeyanne. IKI — anexTpokapanorpagus; KT OTK — komnbtoTepHas ToMorpaghusi 0praHoB rpyaHoi KNeTku.

Note. ECG - electrocardiography; CT — computed tomography.
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Tabnuua 4. Hactota pa3BuTus HexenaTtenbHbIX ABneHuii (HA), CToumocTb BbISBNIEHUA 1 KynupoBaHus Hl 1-2 cTenexei Ha hoHe npuema anekTuHu6a

Table 4. The rate of adverse events (AEs), the cost of detecting and relieving of 1-2 degree AEs during taking alectinib

KpatHocTb
Yacrora MeponpuATHi CroumocTb 1 06paleHuns TakTuka
na3BTHa, % / BbISIBNEHUS B LIENAX BbISBNEHUS Eenehal
Hfl / AEs ’ 1 KOHTpONS / 1 KOHTpOnNS, pyo. /
Rate of L Management
development. % Multiplicity of The cost of 1 appeal for tactics
p * | identification and | detection and control, rub.
control measures
Anemus / Anemia 17 520,20 — KOHTPONb (10
0,2,4,8Hep, BO3HUKHOBEHUS Cry4as),
lunepxonectepuHemus / Hypercholesterolemia 36 3atem 1 pa3 1508,50 — B CBAA3M
) ) . B 3 Mec/ C BO3HUKHOBEHIEM
Tuneptpurnuuepnaemus / Hypertriglyceridemia 30 0.2, 4. 8 weeks, | cnysas /520.20  control
Mosbiwenune yposHs AT / Increased ALT level 10 then Ttimein | (before case occurrence), |  cuukenne
3 months 1508.50 — in connection [103bl 10
MosblweHne yposHa ACT / Increased AST level 8 with case occurrence 450 r 2 pasa
CHwxeHne HacTpoeHus / Mood decline 15 B CyTkmn / Dose
Mepuepuyeckas Heliponatus / Peripheral neuropathy 21 reduction to
450 mg twice
[Onapes / Diarrhea 13 OnHokpartHo npu a day
PsoTa / Emesis 8 BOSHMKHOBEHIIM / 1508,50
Once in case of
TowHota / Nausea 9 occurrence
Otek / Edema 34
MoBblIweHHas yTomasemocTs / Increased fatigue 12
Tpnmeyanne. AJTT — anannHammHoTpaHcegpepasa; ACT — acnapTatammHoTpaHcgepasa.
Note. ALT — alanine aminotransferase; AST — aspartate aminotransferase.
Tabnuua 5. HacTota pa3BuTuA HexenatenbHbIx aBneHuii (HA), cToumocTb BbISBNEHUS 1 KynupoBaxus HA 3-5 cTeneHeii Ha hoHe npuema anekTuHnoa
Table 5. The rate of adverse events (AEs), the cost of detecting and relieving 3—5 degree AEs during taking alectinib
YacroTta Mlépz;Haf;:n BT
o panp 06paLLenns B LUensx TakTuka
R BLIABTIEHN U BbISIBJIEHWSA U KOHTPONSA BefieHus /
HAl / AEs Rate of KOHTpONS / R R KCr' /DRG | K3 /CIC
A py6. / The cost of 1 Management
development, Multiplicity of . .
o e appeal for detection tactics
o identification and
and control, rub.
control measures
AHemnsa / Anemia 3,0 520,20 — KOHTPONb (10 st05.001 0,94
lmnepxonectepuHemus / 16.0 BOSHUKHOBEHNA
Hypercholesterolemia : 0,2, 4, 8 Hen, cnyyas),
3atem 1 pas 1508,50 — B cBsI3N - -
MmnepTtpurnuuepugemus /
Hvoertriglveeridemia 20,0 B 3 mec/ C BO3HUKHOBEHWEM
ypernigly 0,2,4, 8 weeks, |  cnyyas/520.20 - .
MosebiweHwe yposHs AT / then 1 time in control (before case TMEHa Ha
Increased ALT level 30 2 monthe ccuence), 1 et o BosoG. | S104.003 | 0,86
MoBblleHe ypoBHs ACT / 1508.50 — in connection | HOBNIGHMEM
2,0 i B 103e 450 mMr
Increased AST level with case occurrence )
pasa - _
CHI/I)KBHVIe.HaCTpoeHI/IFI / 10 B CyTK //
Mood decline Cancellation for
lMepudbepuyeckas Hemponatus / 1 month with
Peripheral neuropathy 20 0 resumption at st15.007 102
- IHOKPATHO Npu a dose of
napes / Diarrhea 1,0 i st27.004 0,99
fvap BO3HUKHOBEHMN / 1508.50 450 twice a day
PBota / Emesis 0,7 Once in case of ’ st27.001 0,74
TowkoTa / Nausea 0,7 occurrence st27.001 0,74
Otek / Edema 4,0 - _
[NoBblILEHHAR yTOMSEMOCTb /
. 1,0 - -
Increased fatigue

Tpumeyanne. KCI — knunnko-cTatnctnyeckas rpynna; K3 — koaghgpmuymneHt sarparoemkoctn; AJIT — anaHnHammHoTpaHcgpepasa; ACT — acnaprataMuHOTpaHcghepasa.

Note. DRG - disease-related group; CIC — cost intensity coefficient; ALT — alanine aminotransferase; AST — aspartate aminotransferase.

418

www.pharmacoeconomics.ru

FARMAKOEKONOMIKA. Modern Pharmacoeconomics and Pharmacoepidemiology. 2023; Vol. 16 (3)



http://www.pharmacoeconomics.ru

OpurruHanbHbie MyOJIMKaALIUU

Kug 6e3
nporpeccun /
Alive without
progression

4442 548

[ 801210 |
801210 [N

Anektunué / Alectinib Jlopnatuuu6 / Lorlatinib

2495110

JKuB ¢ nporpeccuent /
Alive with progression

3arparbl, MaH py6. / Costs, min rub.

MannuatneHas meanunHckas nomolp / Palliative medical care
Boisinenune n kynuposanue HA / Detecting and relieving AEs

Cmeptb / Death

JNekapcTteeHHas Tepanus (passutue HA) / Pharmacotherapy
(development of AEs)

INekapcteeHHas Tepanus (otcytcTaue HA) / Pharmacotherapy (no AEs)

PucyHok 1. MapkoBckas MoAeNb NauneHTa ¢ NoN0XNTENbHBIM Ha KUHA3Y PucyHok 2. CymMmMapHble 3aTpaThl Ha Ne4eHMe aneKTUHUGOM 1 NOPNATUHUGOM B pacyeTe
aHannactuyeckoii nuMdombl (aHrn. anaplastic lymphoma kinase, ALK) Ha 1 naumenTa 3a 30 mec.

HEMENIKOKJIETOYHbIM PaKOM JIErKOro HA — HexxenaTenbHble ABNEHUS

Figure 1. Markov model of a patient with anaplastic lymphoma kinase (ALK) positive Figure 2. Cumulative alectinib and lorlatinib treatment costs per patient over 30 months.

non-small cell lung cancer
AEs - adverse events

Tabnuua 6. Pe3ynbTaThl aHaNM3a MUHUMU3ALNN 3aTpaT
Table 6. Results of cost minimization analysis

MokasaTtenb MUHUMKU3aLMK 3aTpaT Ha 1 naumeHTa, pyé. /
MHH / INN 0ymma1|_10|::I|ecz:I:arTulLl, pyé. / Cost minimization indicator per 1 patient, rub.
T AnekTnHnG / Alectinib TNopnatuHu6 / Lorlatinib
AnekTuHmn6 / Alectinib 7 451522 - -5100 247
TNopnatunnb / Lorlatinib 12551770 5100 247 -

Tpnmeyanne. MHH — mexayHapoaHoe HenateHTOBaHHOe HauMeHOBaHMe.
Note. INN — international nonproprietary name.

@ Anextuuu6 / Alectinib

© Jlopnatunué / Lorlatinib

3atpatbl, MaH py6. / Costs, min rub.

0 100 200 300 400 500 600
CtoumocTb, Tbic. py6. / Price, thsd rub.

PucyHok 3. COOTHOLLIEHNE CyMMApHbIX 3aTpaT ANg CTpaTeruii CpaBHeHNS Npu N3MEHEHUN NX CTOMMOCTY (TOPU3OHT Mofennposanus 30 mec)
Figure 3. Ratio of total costs for compared strategies as their costs change (modeling horizon 30 months)
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¢ ALK-nonoxutensHbim HVIPS1. TpenmyLLecTBEHHO pasHuLa B 3aTpa-
Tax MeXAy anbTepHaTUBHbIMI CTPATErMAMM ONPEAeNsnach pasnuyns-
Mu B ctoumocTi camux J1C. B T0 XKe Bpemst He06X0AMMOCTb BHECEHNA
JONYLLEHNA NPy NPOBELEeHNI PAcHeTOB (NPexze BCEro, KacarLmuxcs
OLIeHKM 3aTpart Ha BbIsBNIeHNe 1 KynupoBaHue HS) HensbexkHo BAuseT
Ha TOYHOCTb MOMYYEHHbIX PE3YNbTaTOB, 06YCNOBNEHHY Pa3NuyuiMm
B npochunsax 6e30NaCHOCTN CPABHUBAEMbIX CTPATErNid.

B metaananuse K. Ando et al. (2021 r.) npogemMoHCTpupoBaH 6osee
6naronpusTHbIA NPoguib 6630NaCHOCTI anekTUHOa B CPaBHEHUN
C NIOPNATUHNOOM: OTHOLLIEHUE PUCKOB pa3BuTus HA 3-ii cTenenn T4-
XKECTU Ha (DOHE NPUMEHEHUS aNbTEPHATUBHBIX CTPATErnii COCTAaBUIO0
1,918 B nonb3y anektuHnoa (95% AN 1,486-2,475) [6]. CornacHo
AaHHbiM PK CROWN [11] npu HadHayeHUM nopnatuHnbéa unm anek-
THM6a HS, npuBOAsLLME K NPEPbIBAHMIO IEHEHUS WUITA CHUKEHUIO
[03bl, 3aperncTpupoBaHbl Y 49% n 21% naumeHToB COOTBETCTBEHHO,
B TO Bpems Kak no fanHbiM PKI ALEX [12] nogo6Hble nokasare-
nn coctasunm 19% n 16% COOTBETCTBEHHO. MNPy 3TOM Cepbe3Hble
HA, B T.4. TpebyloLLne rocnuTannaaLmn naumeHTa unnm npuBoasLLmue
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