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Pesrome

JleyeHne 60/1bHbIX HEMESIKOKIETOYHbIM pakom sierkoro (HMPJT) — akTyanbHas npobsiema cOBPEMEHHOM OHKoorum. CTaHgapTamm XummoTe-
parnv HMPJT nepBoii inHnm ABASIOTCA NATUHOCOAEPXALLNe Pexumbl. ONTUMAITbHbIV BAPUAHT BTOPOU iuHun Tepanmy HMPIT nocne xumuo-
Tepanuu Ha 0CHOBE NPenaparoB NnaTuHbl — UMMYHOTepanus. B HacTosLyee Bpems B Poccuiickovt @efepaLuy B JAHHON KITMHUYECKOA CUTY-
auymy MoryT Ha3Ha4yatbCsl HUBOJIyMab v nemoposn3ymas. Liesib nccneoBanns: OLeHKa 3aTpar Ha UMMYHOTEPAINI0 BO BTOPOU JIMHIN TePauu
HMPJ1. Matepuasibi n meTofel. [1psMble COaBHUTENIbHbIE NCCIIEA0BAHUS MEXLY HUBOJTYMAbOM u 11EMOPOIN3YMAabOM He IPOBOANINCE, OfHA-
KO B paHee omny6/inKOBaHHbIX paboTax cTaTucTUYecku 3HaYUMbIX PAsNgnii B 3QOQHEKTUBHOCTI MEXLY HUBOSTyMAaboM v MembpoIm3ymabom
B Tepanuy BTopost inHun HMPJI BbisiBIIeHO He Ob110. B CBA3M ¢ 3TUM, aHanN3 ¢ MO3ULUY CUCTEMbI 3LPABOOXPAHEHNS POBOANUIIN METOLOM
MUHUMU3ALMN 3aTPAT ¢ MOCTPOEHNEM MaPKOBCKOM MOAEN. AHann3 NPOBOAUIN 663 IUCKOHTUPOBAHNA Ha nepuoy 1-5 net. 3atpatsl Ha um-
MyHOIpenaparsl COOTBETCTBOBAN pe3ysibTatam aykynoHos ¢ 01.01.2017-31.07.2017. B 6a3oBom BapuaHTe pacyer 0CyLLecTBIsmn A1 na-
uuenta ¢ maccovi tena 70 kr. [pegnonarany, 470 HUBOSYMAa6b Ha3Ha4aeTcs B 403€ 3 MI/Kr Kaxjble 2 HeAenu, nemoponn3ymab — B 036
2 MI/KT Kaxgble 3 HeAeN. YauTbIBannch TOMbKO 3aTpatbl Ha UMMYHONPENAaparbl 1 ux BBEAEHNE. [1py NPOBEAEHNN aHATU3A YYBCTBUTEbHO-
CTY OLEHUBAIIN BITUSAHNE HA 00bEM 3aTPAT UIMEHEHNIT CTOUMOCTY aHaN3UPYEMbIX NIPENAapaTos B PEAsibHbIX NPEAENax v Macchl Tena naum-
eHTOB B npefenax 60-80 Kr. Pe3y/ibTatsl. 3aTpatel Ha UMMYHOTEPANUIO B TeYEHNE NEPBOro rofa MakcumasbHbl n cOCTaBnsoT 84% oT o6Lye-
ro 06bema 3atpar. [1py 3T0M 3aTpatbl Ha NeMOPOIN3yMab 3a 5 11eT B 6a30BOM BaPUAHTE HA 5,7 % HIXKE, YeM Ha HUBOSTyMao. [1pn u3MeHeHum
LieH B peasibHbIX NPesesax IKOHOMUYECKH Le1eCO00PA3HbIM MOXET ObITh HA3HAYEHNE KAXOr0 U3 CPABHUBAEMbIX rpenaparos. [py macce
Te1a nayneHTa B npegenax or 67 4o 80 Kr IKOHOMUYECKN 60/16E BbIrOAHO Ha3HA4YeHne nemoponn3ymada. 3akiyenune. Tepanus BTOPOi
Tk HMPIT Husosymabom v nemoposin3ymabom XapakTepu3yeTcsa B HaCTOALLEe BPEMS COMOCTaBUMbIM 06beMoM 3atpar. B 3asucumoctu
OT U3MEHEHUS LeHbI CPABHUBAEMBIX PENAPATOB B PEASbHbIX NPELENAX U MACChI TEN1A NALNEHTOB IKOHOMUYECKN NPEAMOYTUTEbHBIM MOXET
SABNATLCA KAXK/bIA N3 HUX.

Knto4eBbie cnosa
HemesnkoKneToYHbIi pak nerkoro, UMMyHOTepanus, 3aTpatbl.

Cratbs noctynuna: 31.07.2017; npunsta k neyaru: 10.08.2017.

KoHthnuKT uHTEpecoB

ABTOpbI 3aBNAKOT 06 OTCYTCTBMM HEOOXOANMOCTI PACKPbITUS PUHAHCOBOI NOAAEPXKKN UM KOH(DANKTA UHTEPECOB B OTHOLLIEHWN AAHHOW My6amKaumi.
Bce aBTOpbI cienany 3KBUBANEHTHbIA BKNaA B NOArOTOBKY My6nmkauui.
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Summary

Treatment of patients with non-small-cell lung cancer (NSCLC) is one of important problems of current oncology practice. The first-line
NSCLC chemotherapy standards are based on the platinum-containing medications. Today, immunotherapy is considered to be the best
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option for the second-line NSCLC treatment after the platinum-based chemotherapy. In the Russian Federation, nivolumab and pembrolizumab
are recommended to be used in such clinical situations. The aim of the study was to estimate the costs of the immunotherapy when used for
the second line NSCLC treatment. Materials and methods. Direct comparative studies between nivolumab and pembolizumab have not been
conducted, but in previously published studies, no statistically significant difference in efficacy between nivolumab and pembolizumab in
second-line therapy of NSCLC was identified. With regards to this, the analysis from the stand point of the healthcare system, the research
was carried out by using the method of cost minimization with the Markov model. The data on pricing entered with no discounts for a period
of 1-5 years. The costs of the immunotherapeutic drugs were taken from the results of auctions current year. In the basic version, the
calculations were made for a patient with a body weight of 70 kg. It was assumed that nivolumab is given at a dose of 3 mg/kg every 2 weeks,
and pembrolizumab - at a dose of 2 mg/kg every 3 weeks. Only the costs of the immunotherapeutic drugs and the expenses for their
administration were taken into account. In the sensitivity analysis, the impact of cost changes within reasonable limits, on the total expenses
were analyzed for patients of 60-80 kg body weight. Results. The costs of the immunotherapy during the first year of treatment are maximal
and amount to 84% of the total expenses. At the same time, the cost of pembrolizumab for 5 years of treatment (in the basic version) is 5.7%
lower than that for nivolumab. When prices vary within reasonable limits, the use of each of these two drugs may become economically
justified. If the patient body weight ranges from 67 to 80 kg, the use of pembrolizumab is economically more beneficial. Conclusions. As
nivolumab and pembrolyzumab used for the second line therapy of NSCLC in this study are similar in terms of the treatment costs. Depending
on the price variations within reasonable limits and the patient body weight changes, each of these drugs can be economically preferable.
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Beepenue

Pak nerkoro npefcrasnsfer ofHy M3 CamblX aKTyanbHbIX Npobrem
COBPEMEHHOI OHKONOrUK. B Mupe eXerogHo 0T paka Nerkoro ymupa-
10T 1,59 MAH. 4enoBsek, 410 cocTanset 4350 cmepTel exeHeBHO [1].
B Poccuiickon ®epepauun (PDO) pak nerkoro 3aHumaet nuanpyroLlee
MeCTO N0 3a60/1eBaEMOCTI CPeSM MYXCKOr0 HaceneHus 1 CMepTHO-
CTW Y MYXXHMH U XeHLMH. 3a nepuog ¢ 2004 no 2014 rr. pacnpocTtpa-
HEHHOCTb paka Nerkoro, 6poOHx0B W Tpaxewn Bbipocna ¢ 77,1 no 90,6
cny4aes Ha 100 Toicay HaceneHus [2]. B 2015 rogy B P® pak nerkoro
BrepBble BbisiBMeH y 60551 naumenTa, 4to coctasuno 21,6% ot Bcex
3M0Ka4eCTBEHHbIX Omyxonen [3]. Hemenkokneto4Hblil pak Nerkoro
(HMPJ1) coctasnser 80-85% Bcex hopm paka Nerkoro, npu 3ToMm
K MOMEHTY YCTaHOBNEHUS AMArHo3a G0NbLWUHCTBO GONbHBIX UMEET
pacnpocTpaHeHHyto dopmy 3abonesaHus. COBPEMEHHbIMU CTaHAap-
Tamun N1eKapCTBEHHON Tepanuu nepeon NuHuM 605bHbIX HMPI, uc-
Kntovast cnyyam ¢ Hanudmem myTaumii EGFR, ALK, ROS |, senstotcs
MNaTMHOCOAEPXALLME PEXMMbI, XapAKTEPU3YHOLLNECS COMOCTaBUMON
3(PPeKTUBHOCTLIO C YacToTOi 06Lwwero oteeta o1 30 go 60% [4].
Bo BTopoit nuHum Tepanun HMPJ1 Hanbosnee 4acTo Ha3Ha4YaeMbIM npe-
napatom fiBNSETCA JoLeTakcen. B nccnefosanny y nawueHToB, nony-
YaBLUMX JoueTakcen, 6bina AOCTUTHYTa MeAMaHa BbDKMBAEMOCTY 7,5
MeCALEeB, a O4HOMETHAA BbDKIBAEMOCTb cocTasuna 37% [5].

MosiBneHMe HOBOrO Knacca MMMYHOOHKONIOTMYECKMX Npenaparos,
Ha3bIBAEMbIX WHTNOUTOPAMU KOHTPOSbHBIX TOYEK UMMYHHOTO OTBE-
Ta, PacLMPuUIO BO3MOXHOCTK neveHuns 60abHbIX HMPJ1. B HacTos-
Liee Bpems y naumeHtos ¢ HMPJT Bo BTOPOi NUHMK NOCE XUMUOTE-
panuu Ha 0CHOBE NPenapaToB NNATUHbI B KAYECTBE NPEANOYTUTENbHON
paccmarpuBaeTcs UMMyHOTepanus (HuBonymab nm6o nembponusy-

mab), o6ecne4msaroLLas CyLLECTBEHHOE YIy4LleHe NPOrHo3a nawuu-
eHTOoB [6].

Membponuaymad um HUBONYMAb — 3TO MOHOK/OHANbHbIE aHTUTENA,
CeneKTUBHO 610KUpYytoLLMe B3aumopencTame mexay PD-I v ero nuras-
ngamn PD-L1 u PD-L2, B pesynbrate 4ero npomcxoauT peakTuBauns
0MNyX0nbCNeunMnUYHbIX LNTOTOKCUYECKUX T-MMMJOLMTOB B MUKPO-
OKPY>KEHUM ONyXO0/n 1 aKTUBALMS NPOTUBOOMYXOEBOro MMMyHUTETA.

MpenapaTbl OLEHWMBANWUCb B [JAHHOW KAWHWUYECKOA CUTyaLun
M0 CPaBHEHUID C AoLeTaKcenom B uccneposannsax CheckMate 017,

bes nporpeccupoBanns

[MporpeccupoBanne

Pucynok 1. Mozesib nporpeccupoBaHust HEMEJIKOKJIETOUHOTO paKa JIerkoro
(HMPIJI).

Figure 1. A model of non-small cell lung cancer (NSCLC) progression.
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Pucynok 2. AHau3 4yBCTBUTEILHOCTH PE3YJIBTATOB 0 OLIEHKE 3aTpaT K M3MEHEHHIO TPEX MapaMeTPOB MOICIUPOBAHNUS OZHOBPEMEHHO (CTOMMOCTH YITAKOBKH
neM6posinsymaba, HuBosiymaba 10 Mt 1 HuBosiyMaba 4 mut). 3alITpMXOBaHHAsE 00J1aCTh O3HAYAET, YTO IPU JaHHOM COOTHOILEHUH MapaMeTpoB Teparus yKasaHHbIM

npenapaToM XapakTepu3yeTcss MUHMMAaJbHOM CTOMMOCTBIO.

Figure 2. Sensitivity analysis of the impact of a simultaneous change in three model parameters (the price of 1 pack pembrolizumab, nivolumab 10 ml and nivolumab 4
ml) on the total treatment costs. The shaded area indicates that at the given ratios of parameters, therapy with this drug is characterized by a minimal cost.

[NanHag MHTEPHET-BEepPCunA CTaTbun Oblna ckadaHa c canTa http://WWW.pharmacoeconomics.ru. He npegHa3HavyeHo And Ucnonb30BaHUA B KOMMEPYECKUX Lenax.

WHdopmaumio o penprMHTax MOXHO nonyynTs B pegakunn. Ten.: +7 (495) 649-54-95; an. nouta: info@irbis-1.ru. Copyright © 2017 UspatensctBo IPENC. Bece npaBa oxpaHsatoTcs.



OpuruHaabHbI€ CTaTbU

KonuyecTso npenapara 3arpartbl Ha 1 BBEfieHHE, 3atpatsl Ha 1 Hepento
Ha 1 BBefeHue TbiC. py6. Tepanuu
Husonymab [Tembponnsymad Hueonyma6 em6ponn3yma6 Hueonymab [Tem6ponn3yma6
2 (onakoHa 10 mr/mn 10 | 2 donakoHa 25 mr/mn 4 min 357,93 506,48 178,96 168,83
M1 BO (priakoHe + 1 BO (priakoHe
thnakoH 10 mr/mn 4 mn
BO (priakoHe
Taomuua 1. 3arparel Ha | Hememo UMMyHOTepariy (6a30BbIii BApMAHT, Macca TeJia manueHTa — 70 Kr).
Table 1. Costs of 1 week of immunotherapy (the basic version, the patient’s body weight — 70 kg).
. . . . . Bcero 3atparbl
Mpenapat 1-irop 2-irop 3-iron 4-irop 5-i rop 3a5 n:T
Husonyma6 4251,3 670,3 105,7 16,7 2,6 5046,6
[embponn3ymab 4008,4 632,0 99,7 15,7 2,5 4758,3

Ta6mua 2. 3atpatel Ha UMMYHOTepanuto nauueHta ¢ HMPJI Bo BTopoii iuHuM Tepanuu, Thic. py0. (Macca Tena naiueHnTta — 70 Kr).

Table 2. Costs of immunotherapy for a patient with NSCLC as the second line treatment, thousand rubles (the patient’s body weight — 70 kg).
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Pucynok 3. AHasin3 4yBCTBUTEIBHOCTU PE3Y/IbTATOB IO OLIEHKE 3aTpaT

K U3MEHEHHIO IBYX MapaMeTPOB MOEIUPOBAHMSI OTHOBPEMEHHO (CTOMMOCTH
YNakoBKM neMOposin3ymada u HuBosaymaoa 10 mia). CtouMocTb HUBOJyMaba 4
MJI COOTBETCTBYET 6A30BOMY BapuaHTYy. 3allITPMXOBaHHAsl 00J1aCTh O3HAYAET, YTO
MPY TAHHOM COOTHOIICHUH TAPAMETPOB Teparust yKa3aHHbBIM MTpernapaTomMm
XapaKTepr3yeTcsi MUHUMATbHON CTOMMOCTBIO.

Figure 3. Sensitivity analysis of the impact of a simultaneous change in two model
parameters (the price of 1 pack pembrolizumab and nivolumab 10 ml) on the total
treatment costs. The cost of nivolumab 4 ml is fixed at the basic level. The shaded
area indicates that at the given ratios of parameters, therapy with this drug is
characterized by a minimal cost.

CheckMate 057 n KEYNOTE-010 [7-9]. AHTn-PD1 Tepanus 3Ha4u-
TENTbHO YBeNMYUIa Mefuany 06Lieil BbDKMBAEMOCTY MO CPABHEHMIO
C AOLETAKCeNoOM: OHA COCTaBUna npu Tepanuu Husosmymabom 9,2
mec. (CheckMate 017, nnockoknetodHbin HMPJT) u 12,2 mec.
(CheckMate 057, HennockokneTo4Hblil HMPJT); npu Tepanum nem6o-
nnayma6om — 10,4 mec. (KEYNOTE-010, Bce ructonornyeckme nog-
ansl HMPJT, posa nem6ponusymaéa — 2 wmr/kr) u 12,7 mec.
(KEYNQOTE-010, Bce ructonoruyeckue noarunsl HMPJT, gosa nem-
6ponudymaba — 10 mr/kr) [7-9].

MpsAMble CPaBHUTENbHbIE WCCNEAOBAHUA MEXAY HWBONTYMaboM
1 nem6ponmM3ymabom He NPOBOAMANCH, OJHAKO B paHee OnybIunKo-
BaHHbIX Pab0Tax CTATUCTUYECKIM 3HAYMMbIX Pa3nnyuii B 3 eKTUBHO-
CTW MeX[Iy HWBONymMabom u nem6ponuaymabom B Tepanuu BTOPOi
nuHun HMPIT BbisiBiieHO He 66110 [10].

0O6bem 3atpart, TbiC. p
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PucyHok 4. AHasin3 4yBCTBUTEIBHOCTU PE3YJILTATOB IO OLIEHKE 3aTpaT
K U3MEHEHUIO MacChl TeJla MalueHTOB (TOPU3OHT — 5 JIeT).

Figure 4. Sensitivity analysis of the impact of the patient’s body weight on the total
treatment costs (the horizon is 5 years).

B cBSi3n ¢ BbICOKOW CTOMMOCTbIO UMMyHoTepanuu HMPJ1, kpaiiHe
BA)XXHA OL|EHKa He TOJIbKO ee KNUHUYECKON 30D(DEKTUBHOCTM 1 NEPEHO-
CUMOCTH, HO N PapMaAKOIKOHOMUYECKMX aCMEKTOB €€ MPUMEHEHMS.

Llenbto uccnegoBaHna ABNSANach OLEHKA 3aTpaT Ha UMMYHOTepa-
nuo BTOpon nuHun HVIPTI.

Matepuanbl 1 METOADbI

B cBAA3N € TeM, YTO CTATMCTUYECKM 3HAYMMbIE Pa3nnyns B aek-
TUBHOCTU MeXZy HuBonymabom u nem6ponu3ymabom B Tepanuu
BTOpoi nuHun HMPJT He BbisieneHbl [11], aHann3 ¢ no3uunm cucte-
Mbl 3[4paBOOXPaHEHNs NPOBOAWUNN METOAOM MUHUMWU3ALMKM 3aTpaT
C NOCTPOEHNEM MAPKOBCKOI MOLENN HAa OCHOBE Pe3ynbTaToB UCCe-
nosaHna KEYNOTE-010 (pue. 1) [9, 10]. MpoaomxuTensHoOCTb Map-
KOBCKOro uukna — 1 Hefens. lpegnonaranu, 410 UMMyHOTepanus
OCYLLLECTB/AETCA [0 Ha4ana nporpeccupoBanns. AHanu3 npoBoLumn
6e3 MCKOHTMPOBaHNA Ha nepuog 1-5 net. 3aTparbl HA UMMYyHONpe-
napartbl COOTBETCTBOBANN pe3y/bTaTaM ayKLMOHOB 32 TEKYLUMIA roA:
HUBONYMab (pacTBop Ans uHdy3nii) 10 mr/mn 4 mn — 60689,75 pyo.,
10 mr/mn 10 mn — 148263,06 py6.; nemoéponm3ymMad (KOHUeHTpar
Ans NpUroToBNEHWUS pacTBopa Ana uHdysmin) 25 mr/mn 4 mn —
252882,05 py6. B 6a30B0M BapnaHTe pacyert OCYLLECTBNANN 4N1A na-
umeHTa ¢ maccoit Tena 70 Kr. AHanu3 npoBOAUAM C Y4€TOM TOr0, 4T0
0CTaTKW pacTBopa BO (PfaKOHE He MOryT ObiTb WUCMONb30BAHbI.
lMpeanonaranu, 410 HUBONYMAb Ha3HA4aeTCs B 4036 3 MI/KI KaXable
2 Hepenwn, neméponuaymab — B 1036 2 Mr/Kr kaxable 3 Hegenw. Mpu
pacyeTte y4nTbiBaNNUCh TaKXe 3aTparbl HA UX BBELEHUE C Y4ETOM Ta-
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N

pucpa OMC Ha 2017 r. no r. CaHkT-lleTepbypr. 3aTpaTbl Ha KOppeK-
LMK NOBOYHbIX 3D(DEKTOB UMMYHOTEPANUK He Y4WUTbIBANIUCh, MO-
CKONbKY, Kak Mokasano paHee MPOBEAEHHOE WUCCNefoBaHME, OHM
coctaBnsoT B PO 0,01-0,02% 0T 06LLei CTOUMOCTI NeYeHns 1 3a-
TpaT Ha UMMyHonpenapatsl [11]. 3aTpatbl Ha nNannIMaTUBHyO Tepa-
MU0 TAKXKe He YYNTbIBANINCH NPU CPABHUTENLHOI OLIEHKE, MOCKOIbKY
C Y4eTOM COMoCTaBUMoin 3dheKTUBHOCTY NPENnaparos, OHW He pPas-
NIMYAOTCA B rpynnax cpaBHeHns. Mpn npoBeAeHNI aHanm3a YyBCTBN-
TENIbHOCTM OLEHMBANN BNNSHWNE HA 06bEM 3aTpaT U3MEHEHWIA CTON-
MOCTW aHanU3upyembIxX Npenaparos B peanbHbIX Npefenax u macchl
Tena nauueHToB B npeaenax 60-80 kr.

Pe3ynbTathl U 06CyXaeHue

3artpartbl Ha 1 BBeieHME MMMYHONpPenapartos 1 1 Hefento Tepanun,
1CNONb30BABLUMECS NPU MOLENMPOBAHUW, NPeACTaBNieHbl B Tabnu-
e 1, 3aTpatbl Ha Tepanuio 1 nawueHTa B 6a30BOM BapuaHTe NpescTas-
NeHbl B Tabnuue 2.

113 Tabnuubl 2 BUAHO, YTO 3aTPaThl HA UMMYHOTEPANUIO B TeYEeHNe
Nepeoro roga MakcumarbHbl 1 cOCTaBNAT 84% 0T 06Lero o6bema
3artpar; npu 3T0M 3aTpatbl Ha nem6posmsymad 3a 5 fietT B 6a30BOM
BapuaHTe Ha 5,7% HWXe, YeM Ha HNBOJSTyMao.

Peaynbrarbl aHanusa 4yBCTBUTENBHOCTI K USMEHEHMIO LIEH Ha HUBO-
nyma6 1 neméponu3ymad npefcrasfieHbl HA PUCYHKAX 2 1 3. U3 HuX
BMAHO, YTO MPU N3MEHEHMM LieH B peanbHbIX MPeAenax 3KOHOMUYECKN
LIeNnecoobpasHbIM MOXET ObITb Ha3Ha4eHMe No6Oro U3 HUX.

AHanus 4yBCTBUTENBHOCTYM PE3YNbTATOB K U3MEHEHUIO MACChl Tena
nauueHToB (puc. 4) nokasblBaeT, 4TO Npu Macce Tena ot 67 fo 80 kr
9KOHOMUYECKM 60see BbIFOAHO Ha3Ha4eHue nembponuaymaoa.

B manbHeliwem BO3MOXHO NpOBeJeHNE OLEHKN hapMako3KOHOMU-
4eckux acnektos ummyHotepanuu HMPJT npu pasHoM ypoBHe 3KC-
npeccun PD-L1 B onyxonu. lMpn 3TOM HEOBXOAMMO Y4UTbIBATb, YTO
COrNACcHO WHCTPYKUWSM MO NPUMEHEHUIO, HUBONMYMab Ha3Havaetcs
naumeHTam Bo BTOpol nuHum HMPJ1 6e3 y4eTa ypoBHS 3KCMnpeccun
PD-L1 B onyxonu, B TO BpeMs Kak nemoponn3ymMad npuMeHseTcs npu
NOLATBEPXAEHUMN NONOXUTENIbHON 3KCNPeccun 3T0ro Mapkepa.

3aknto4eHue

Tepanwus sTopoii nuHun HMPJ1 HuBonyma6om 1 nem6ponun3ymabom
XapakTepmsyeTcs CONnocTaBMMbIM 06beMOM 3aTpat. B 3aBucumocTy ot
N3MEHEHUS LieHbl CPaBHWBAEMbIX NPENapaToB B PeasbHbIX Npeaenax
1 MacChbl Tena NauyueHToB 3KOHOMUYECKN NPEeANOYTUTENbHBIM MOXET
ABNATBCA KXK[bIA N3 HUX.
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