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The aim of the study was to conduct a pharmacoeconomic evaluation of the atezolizumab, vemurofenib and cobimetinib
(ATZ+VM+COB) combination and the nivolumab and ipilimumab (NIVO+IPI) combination for the treatment of BRAF-con-
firmed metastatic melanoma in adult patients.

Materials and methods. With the help of mathematical modeling methods, a pharmacoeconomic “cost-effectiveness” ana-
lysis; a “budget impact” analysis; a sensitivity analysis to the changes in the initial parameters of the model, were carried out.
Results. The analysis of literature sources made it possible to conclude that the combination of ATZ+VM+COB compared with
the combination of NIVO+IPI (15.1 and 11.2 months, respectively) has a greater clinical efficacy in terms of a progression-free
survival (PFS) in patients with metastatic melanoma. When choosing the ATZ+VM+COB combination, the total cost of treat-
ment for one adult patient with metastatic melanoma per course was lower, compared to the NIVO+IPI combination (RUB
8326 864.89 vs RUB 7 172 751.68); the difference amounted to 1 154 113.21 rubles. When calculating the “cost-effectiveness”
ratio for a year of a progression-free survival, the advantage of the ATZ + VM + COB combination in comparison with the NIVO
+ IPI combination, remained (5 700 200.01 rubles vs 8 942 400.10 rubles); the difference amounted to 3 242 200.09 rubles. The
sensitivity analysis demonstrated the developed model stability to an increase in the cost of the ATZ + VM + COB course up
to + 16%, a decrease in the cost of the NIVO + IPI course to —13%, and a reduction in the PFS to —37% against the background
of the ATZ + VM + COB course. The “budget impact” analysis showed the possibility of reducing costs by 8 655 849.11 rubles
with an increase from 5% to 20% in the proportion of the patients administrated with the ATZ+VM+COB combination, and
with a decrease from 95% to 80% in the proportion of the patients administrated with the NIVO+IPI combination.
Conclusion. The results of the work have shown that within the healthcare system of the Russian Federation, the triple com-
bination of ATZ+VM+COB is a clinically cost-effective option for the treatment of adult metastatic melanoma patients with a
confirmed BRAF mutation.
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Abbreviations: ATZ — atezolizumab; COB — cobimetinib; IPl — ipilimumab; NIVO — nivolumab; VM — vemurafenib; PFS —
progression-free survival; OS — overall survival; RR — relative risk; RCT — randomized clinical trial; AE — adverse event; CEA
— "cost-effectiveness" analysis; BIA — "budget impact" analysis; OS — overall survival.
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Lienb. MpoBectv $apMaKo3IKOHOMMUYECKYHO OLLEHKY MPUMEHEHUSA KOMBUHALLMM NpenapaToB aTe3011M3ymab, BemypodeHund u
KobumeTnHuo6 (ATZ+VM+COB) ¢ npenapatamu H1MBoAymMab u unuaumymab (NIVO+IPI) ana Tepanmm metactaTtuyeckon mena-
HOMbI C NOATBEPKAEHHON BRAF-MmyTaLmelt y B3pOCabIX NaLUEHTOB.

Marepuanbl u metoabl. C NOMOLLbIO METOLO0B MaTEMATUYECKOrO MOAENMPOBAHUA bbin NpoBeaeH GapMaKOIKOHOMUYECKUIA
aHanu3 «3aTpaTbl-9PGEKTUBHOCTbY; aHAIN3 «BANAHUA Ha OIOAKET»; aHaNN3 YyBCTBUTENIBHOCTU K U3MEHEHUAM UCXOAHbIX
napameTpoB MOAENN.

Pe3ynbratbl. [poBeAeHHbI aHaNU3 IMTEPATYPHbIX MCTOYHMKOB NO3BOU CAENATb BbIBOZ, O 60/bLUEN KNMHWUYECKOW b deK-
TUBHOCTU B OTHOLUEHWM BblXKMBaemocTu 6e3 nporpeccupoBaHua (BBM) y nauueHToB ¢ MeTacTaTMYeCcKon MenaHoMou Ans
KOMb6UHaumu ATZ+VM+COB no cpaBHeHuto ¢ KombuHaumen NIVO+IPI (15,1 n 11,2 mec. cooTBeTcTBEHHO). ObLime 3aTpaThl
Ha KypC 1eYeHns O4HOro B3POCAOro MaumeHTa ¢ MeTactaTM4eckol mesiaHoMol npw Bbibope KombuHaumm ATZ+VM+COB
6bIAN HUXKe B CpaBHEHMU ¢ KombuHaumen NIVO+IPI (8 326 864,89 py6. npotms 7 172 751,68 pyb.); pasHMLA cocTaBuia
1 154 113,21 py6. MNpu pacyete KoaddULMEHTa «3aTpaTbl-3PPEKTUBHOCTb» HA rog, *KMU3HM He3 nporpeccMpoBaHusA CoXpa-
HANIOCb MPEUMYLLECTBO KOMBUHauun ATZ+VM+COB B cpaBHeHuu ¢ kombuHaumeit NIVO+IPI (5 700 200,01 py6. npotvs
8 942 400,10 py6.); pa3Huua coctasuna 3 242 200,09 pyb. AHann3 YyBCTBUTENBHOCTU MPOAEMOHCTPUPOBA/ YCTOMYMBOCTD
pa3paboTaHHOM MOZENM K YBEIUYEHUIO CTOMMOCTU Kypca ATZ+VM+COB no +16%, cHuxkeHuto ctoumoctn kKypca NIVO+IPI
80 —13%, cokpalieHuto BBMN Ha doHe Kypca ATZ+VM+COB f0 —37%. AHanu3 «BAUAHWE HA BIOAKET» NMOKa3al BO3SMOMXKHOCTb
CHU}KeHMA 3aTpaT Ha 8 655 849,11 py6. npu yBeNUYEHUM 40NN NALMEHTOB, NONYYatoWMX KombUHaumio ATZ+VM+COB, ¢ 5 go
20%, 1 MPY CHUXKEHUU [0/ NALMEHTOB, nosyyarowmx kombuHaumo NIVO+IPI, ¢ 95 oo 80%.

3aKntoueHue. PesynbtaTbl NPpoBeAEHHON HaMK PaboTbl MOKa3anu, YTo TPoMHaa KombuHauma ATZ+VM+COB ABAAETCA KANHU-
4yecKn 3G EKTUBHBIM M SKOHOMMUYECKM NPEANOYTUTE/IbHBIM BapUAHTOM TEPaNMU NaLMEHTOB C MeTacTaTMYeCKOoM MelaHoOMOM
c noaTeepkAeHHOM BRAF-myTaLmeit y B3pOoCabixX MaLMEHTOB B paMKax CUCTEMbI 34paBooxpaHeHnsa Poccuiickol ®epepaumm.
KntoueBble cnosa: metacratnyeckas menaHoma; BRAF-myTaumu; neyeHne MenaHoMbl; aHaNU3 «3aTpaTbl-9PpPEeKTUBHOCTbY;
aHaNM3 «KBAUAHUA Ha BrOAXKET»; aTe301M3yMab; BemypadeHnd; KobnumetTnHub

CnUCOK coKpaleHui: ATZ — atezonnsymab; COB — KobumeTtnHu6; IPl — unuammymab; NIVO — HuBonymab; VM — semypade-
HW6; BBI — BbIXkMBaemocTb 6e3 nporpeccuposaHus; OB — obLias BbixkMBaemMocTb; OP — oTHocUTEbHbIN pUcK; PKU — paH-
[OMU3NPOBaAHHOE KAMHUYEeCKoe uccieaoBaHmne; HA — HexkenatenbHble ABneHUA; CEA — aHanun3 «3aTpatbl-9dpPeKTUBHOCTLY;
BIA — aHanu3a «BAUAHMA Ha brogxKeT»; OB — 0bLiasa BbIXKMBAEMOCTb.
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INTRODUCTION

Melanoma is a malignant tumor originating from
melanocytes, pigment skin cells that produce mela-
nin [1]. The treatment of melanoma requires an inter-
disciplinary approach that includes surgery, radiation
therapy, chemotherapy, immunotherapy, and targeted
therapy? [2]. There is a distinct increase in the incidence
of melanoma. According to the data of Herzen Mos-
cow Scientific and Research Oncological Institute, since
2010, the prevalence rate has increased from 46.6:100
000 to 69.1:100 000 of the population (at the beginning
of 2021)2

Melanoma is one of the most aggressive oncologi-
cal diseases, which quickly and often metastasizes. The
rate of neglect at the time of the disease detection in
skin melanoma is quite high and amounts to 19.6% (i.e.
the detection in late IlI-IV stages). The mortality within a
year after this disease registration is 8.2% [3, 4].

In some cases, only distant metastases can be de-
tected, and the primary lesion on the skin (or in other or-
gans) cannot be detected (for example, due to the spon-
taneous regression of the primary tumor or removal of
the lesion during medical or cosmetic manipulations
without morphological examinations) [5, 6].

While surgery and adjuvant cytokine therapy are the
mainstay of the treatment for resectable melanoma, the
treatment for unresectable or metastatic melanoma is
based on the use of the drug therapy [7-10]. The agents
available for the unresectable/metastatic malignant
melanoma treatment, can be divided into three classes:
immunotherapy (e.g., nivolumab, pembrolizumab, ipili-
mumab, cytokines); BRAF/MEK inhibitors (e.g., vemu-
rafenib, dabrafenib, cobimetinib, trametinib); chemo-
therapy (temozolomide) [2, 11, 12].

The development of immunotherapeutic agents
over the past decade has dramatically changed the
prognosis for melanoma patients, significantly increas-
ing survival and improving their quality of life [13]. How-
ever, BRAF/MEK inhibitors, like immunotherapy, are ex-
pensive kinds of treatment that carry a large financial
burden on the healthcare budget, so it is important to
conduct a pharmacoeconomic evaluation of the therapy
for melanoma patients with a confirmed BRAF mutation
in the Russian Federation [3].

At the moment, the combination of immunodrugs
nivolumab and ipilimumab NIVO+IPI has shown its high
efficacy in the treatment of melanoma [1, 2]. However, a
randomized clinical trial (RCT) showed that this therapy
regimen had to be canceled in 42% due to the develop-
ment of drug-related adverse events (AEs) [14].

! The Association of Russian Oncologists (AOR), Russian melano-
ma professional association the Russian Society of Clinical Oncology
(RUSSCO). Melanoma kozhi i slizistyh obolochek [Melanoma of the
skin and mucous membranes]. Clinical guidelines. 2022: 136 p. Russian
2 Kaprin AD, Starinsky VV, Shakhzadova AO. Sostoyanie onkologicheskoj
pomoshchi naseleniyu Rossii v 2020 godu [The state of oncological care
for Russian population in 2020]. M.: MNIOI im. P.A. Herzen — branch of
“NMITs Radiology”. 2021: 239 p. Russian

280

The search for new therapeutic options led to the
development of the atezolizumab, vemurofenib, and co-
bimetinib (ATZ+VM+COB) combination, the only triple
treatment regimen included in international and Rus-
sian clinical guidelines for the treatment of melanoma
[1, 2] and available on the Russian market since 2020.
The triple combination has proven its high effectiveness
in RCTs, as well as a better tolerability [15].

THE AIM of the study was to conduct a pharma-
coeconomic evaluation of the atezolizumab, vemuro-
fenib and cobimetinib (ATZ+VM+COB) combination and
the nivolumab and ipilimumab (NIVO+IPl) combination
for the treatment of BRAF-confirmed metastatic mela-
noma in adult patients.

MATERIALS AND METHODS

The design of the study consisted of a pharmacoeco-
nomic “cost-effectiveness” analysis (CEA), a “budget im-
pact” analysis (BIA), a sensitivity analysis of the changes
in the initial parameters of the model. A hypothesis that
the triple combination of ATZ+VM+COB is clinically and
cost-effective for the treatment of metastatic melanoma
with a confirmed BRAF mutation in adult patients with-
in the healthcare system of the Russian Federation was
formulated.

The ATZ+VM+COB combination under study in-
cludes: 1) Atezolizumab — Tecentriq® (F.Hoffmann-La
Roche, Ltd, Switzerland) concentrate for the infusion
solution, 60 mg/ml in 1200 mg/20 ml vials and 840
mg/14 ml vials; 2) Vemurafenib — Zelboraf® (F. Hoff-
mann-La Roche, Ltd, Switzerland) film-coated tablets,
240 mg; 3) Cobimetinib — Cotellic® (F. Hoffmann-La
Roche, Ltd, Switzerland) film-coated tablets, 20 mg.

The NIVO+IPI comparison combination includes 1)
Ipilimumab — Yervoy® (Bristol-Myers Squibb, USA) con-
centrate for the infusion solutions, 5 mg/ml, in 10.7 ml
vials; 2) Nivolumab — Opdivo® (Bristol-Myers Squibb,
USA) concentrate for the infusion solutions, 10 mg/ml,
in 4 mland 10 ml vials.

Description of research methodology

At the preliminary stage of the investigation, an in-
formation search for studies on the efficacy and safety of
ATZ + VM + COB and NIVO + IPI combinations in adults
with metastatic melanoma according to the PICOS and
PRISMA criteria in the Cochrane, Pubmed and eLIBRARY
databases, was carried out [16, 17].

The analysis included 7 publications: five — on the
clinical efficacy and safety of the NIVO+IPI combination,
two — on the ATZ+VM+COB combination. The following
works were included in the analysis: 1) RCT IMspire150,
Gutzmer R. et al., 2020 [15]; 2) RCT CheckMate 067, Wol-
chok J.D. et al., 2017 [18]; 3) RCT CheckMate 067, Hodi
F.S. et al., 2018 [19]; 4) RCT CheckMate 067, Larkin J. et
al.,, 2019 [14]; 5) RCT CheckMate 069, Hodi F.S. et al.,
2016 [20]; 6) RCT CheckMate 511, Lebbe C. et al., 2019
[21]; 7) Network meta-analysis by Lee J. et al., 2022 [22].
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Table 1 — Model of patient treatment according to ATZ + VM + COB protocol

Preparations Pharmaceutical form Dosing regimen

Introductory period

™ 240 me, 56 tab. per pack then - 730 mg twlce day for 7 doys
coB 20 mg, 63 tab. per pack 60 mg per day for 21 days, 7 days off
Maintenance period (from the 29* day on) for 9.2 months
ATZ 60 mg/ml, 1200 mg/20 ml 1200 mg once every 21-st day
or 850 mg/14 ml, 1 pc. in pack or 840 mg once every 14-th day
VM 240 mg, 56 tab. per pack 720 mg twice a day
coB 20 mg, 63 tab. per pack 60 mg a day for 21 days, 7 days off

Note: ATZ — atezolizumab; COB — cobimetinib; IPI — ipilimumab; NIVO — nivolumab; VM — vemurafenib.

Table 2 — Model of patient treatment according to NIVO + IPI protocol

Preparations Pharmaceutical form Dosing regimen

Introductory period

NIVO 10 mg/ml, 4 mlvials, 1 pc. per pack 1 mg/kg — 80 mg once every 21-st day
IPI 5 mg/ml, 10.7 ml, 1 pc. per pack 3 mg/kg — 240 mg once every 21-st day
Maintenance period (from the 22-nd day) for 7.5 months
H ®
NIVO NIVO Opdivo® 10 mg/ml, 10 mi and 4 ml 3 mg/kg — 240 mg once every 14-th day

vials, 1 pc. per pack

Note: ATZ — atezolizumab; COB — cobimetinib; IPl —ipilimumab; NIVO — nivolumab; VM — vemurafenib.

Table 3 - Prices for individual drugs included in combinations under study

Trade mark-ups and VAT

MP (INN) Pharmaceutical form (mg) Cost per pack (rub.) (rub)
Tecentriq® (ATZ) 1200 mg/20 ml per vial, No.1 215930.09 265 657.71
Tecentriq® (ATZ) 840 mg/14 ml per vial, No.1 151 151.06 185 960.39
Zelboraf ® (VM) 960 mg, 56 tab. 43 185.94 53131.44
Kotellik® (COB) 20 mg, 63 tab. 141 335.82 173 884.75
Opdivo® (NIVO) 10mg/1ml, 4 ml per vial, No.1 31076.23 38232.93
Opdivo® (NIVO) 10mg/1ml, 10 ml per vial, No.1 77 691.35 95 583.27
Yervoy® (IPI) 5mg/1ml, 10.7 ml per vial, No.1 186 134.59 229 00.46

Note: the prices are indicated in rubles, including trade mark-ups and VAT.

Table 4 - Calculation of treatment costs according to ATZ + VM + COB protocol per metastatic melanoma patient

Preparation Dosing regimen Requirement (pcs/pack) Cost per pack

Cost per course

(rub.) (rub.)
Introductory period 1-28 days
960 mg twice a day for 21 days. 168/3 53131.4461 159 394.34
Zelboraf®, 240 mg -
Then 720 mg twice a day 42 /1 53 131.4461 53131.45
Kotellic®, 20 mg 60T:egn/ :a;'_;(;:/ﬁ::z > 63/1 173 884.753 173 884.75
Maintenance phase up to 9.2 months
Tecentriq®,
1200 mg/20 ml 1200 mg once every 21-st day 13/13 265 657.71 3453 550.23
Zelboraf®, 240 mg 720 mg twice a day 1,656 / 30 53131.4461 1593 943.38
Kotellic®, 20 mg 60 mg per day for 21 days. 630/ 10 173884.753 1738 847.53

Then a 7-day break

Course costs 7,172,751.68

Note: the prices are indicated in rubles, including trade mark-ups and VAT.
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Table 5 — Calculation of treatment costs according to NIVO + IPI protocol per metastatic melanoma patient

Cost per pack

Cost per course

Preparation Dosing regimen Requirement (pcs/pack) s (rub.)
Introductory period
Opdivo®, 1mg/kg — 80 mg
10 mg/ml—4 ml once every 21 days 8 3823293 305 863.44
Yervoy®, 60 mg once a day, 21 days,
5 mg/ml—10.7 ml 7 days break 20 229 000.45 4580 009.11
Maintenance phase:
Opdivo®, 10 ml 30 vials 95 583.27 2867 498.38
10 mg/ml —10 ml 3 mg/kg — 240 mg
Opdivo®, once every 14 days 4 ml 15 vials 38 232.93 573 493.96
10 mg/ml—4 ml
Course costs 8326 864.89
Note: the prices are indicated in rubles, including trade mark-ups and VAT.
Table 6 — “Cost-effectiveness” ratios
Index number ATZ+VM+COB NIVO+IPI
Cost analysis
Costs for a treatment course (rubles) 7 172 751.68 8326 864.89
Therapy costs per month (rubles/patient) 788 214.47 1110 248.65
Effectiveness analysis
Progression-free survival (months) 15.1 11.2
Cost-effectiveness” ratio, 5700 200.01 8 942 400.10
rub/year progression-free survival
Difference (rub.) 3242 200.09

Table 7 — Sensitivity analysis

Value ATZ+VM+COB (rub.) NIVO+IPI (rub.) Economic benefit (rub.)

Initial 7172 751.68 8326 864.89 115411321
Sensitivity to price increases for ATZ+VM+COB rate

Value +10% 7 890 026.84 8 326 864.89 436 838.05

Value +15% 8248 664.42 8326 864.89 78 200.47

Value +20% 8 607 302.01 8326 864.89 —-280437.12

Sensitivity to price reduction for NIVO+IPI course

Value -5% 7 172 751.68 7910 521.64 737769.96

Value -10% 7172 751.68 7494 178.40 321426.72

Value —15% 7172 751.68 7077 835.15 —94 916.53
Table 8 — Results of “budget impact” analysis

Region: Russian Federation Number of patients: 50

Distribution ATZ + VM + COB NIVO +IPI Total

Share 1 (%) 5.00% 95.00% 100.00%

Share 2 (%) 20.00% 80.00% 100.00%

Expenses

Budget 1 (rub.)

17931 879.19 395526 082.30

413 457 961.49

Budget 2 (rub.) 71727 516.76 333074 595.62 404 802 112.38
Savings (rub.) 8 655 849.11
282 Volume X, Issue 3, 2022
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“Budget impact” analysis

450000 000.00 £
413457 961.49 P
400000 000.00 P
350000 000.00 P
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250000 000.00 P
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150000 000.00 P
100000 000.00 P

50000 000.00 ®

-p

Sum (rub.) Budget 1

404802 112.38

8655 849.11 P

Budget 2 Savings

Figure 1 — Savings in administration of ATZ + VM + COB combination

Next, the data on marginal prices for the drugs from
the Russian State Register® included in the ATZ + VM +
COB and NIVO + IPI combinations, were copied.

Based on the current clinical guidelines*, a model for
the treatment of a metastatic melanoma patient with a
confirmed BRAF mutation for the triple ATZ+VM+COB
(Table 1) and dual NIVO+IPI (Table 2) combinations was
developed. The duration of the treatment was calculat-
ed based on the clinical studies in real practice (IMspire
150 [16] and Checkmate 511 [21]), where the average
treatment period was 9.2 months for the triple combi-
nation and 7.5 months for the double one.

At the next stage of the study, a comparative
“cost-effectiveness”® analysis of the triple ATZ + VM +
COB combination and the dual NIVO + IPI combination
was carried out. A progression-free survival (PFS) de-
rived from a systematic meta-analysis was selected as
an efficacy criterion. The cost-effectiveness ratio was cal-
culated using the formula®:

CER = DC/ES,

where: CER (cost-effectiveness ratio) is the ratio of
costs and effectiveness; DC — direct costs; Ef (effective-
ness) — an indicator of the effectiveness which the drugs
are compared by.

3 Russian State Register of Maximum Selling Prices for Medicines,
2021. Available from: http://www.grls.rosminzdrav.ru/Default.aspx.

% The Association of Russian Oncologists (AOR), Russian melano-
ma professional association the Russian Society of Clinical Oncology
(RUSSCO). Melanoma kozhi i slizistyh obolochek [Melanoma of the
skin and mucous membranes]. Clinical guidelines, 2022.

® Omelyanovsky VV, Avksentieva MV, Sura MV. et al. Metodicheskie
rekomendacii po provedeniyu sravnitel’noj kliniko-ekonomicheskoj
ocenki lekarstvennogo preparata [Methodological recommendations
for comparative clinical and economic evaluation of the drug]. Ap-
proved by the order of the “Center for expertise and quality control of
medical care” of the Ministry of Health of Russia dated December 29,
2018 No. 242. Moscow. 2018: 46 p. Russian

6 Khabriev RU, Kulikov AYu, Arinina EE. Metodologicheskie osnovy
farmakoekonomicheskogo analiza [Methodological bases of pharma-
coeconomic analysis]. M.: Medicine. 2011: 352 p. Russian
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Next, a sensitivity analysis to determine the sensitiv-
ity of the model (cost-effectiveness ratio) to the changes
in the main initial parameters — the costs of a therapy
course per patient with metastatic melanoma and PFS’,
was performed.

At the final stage of the study, a “budget impact”
analysis (BIA)® was carried out.

RESULTS

Effectiveness evaluation according

to the literature data

At the first stage of the investigation, an information
search for the studies on the efficacy and safety of the
ATZ + VM + COB and NIVO + IPl combinations in adults
with metastatic melanoma was conducted.

The efficacy of atezolizumab in combination with co-
bimetinib and vemurafenib was evaluated in the double
blind, randomized (1:1), placebo-controlled, multicenter
trial (IMspire150) of phase 3 [15]. The group consisted of
514 IlIC-IV melanoma patients at the unresectable stage
with a positive BRAF V600 mutation. The treatment
was carried out in 28-day cycles. After the first cycle of
COB+VM (prescribed in the both groups), the study par-
ticipants, while on-going the COB+VM therapy, were ad-
ministrated with either ATZ or placebo. The duration of
the course was determined on the basis of the data from
the IMspire 150 [15] and CheckMate 511 [21] studies.

Inthe both cases, the treatment was carried out until
progression or unacceptable toxicity. For the triple com-

7 Omelyanovsky VV, Avksentieva MV, Sura MV. et al. [Metodicheskie
rekomendacii po provedeniyu sravnitel’noj kliniko-ekonomicheskoj
ocenki lekarstvennogo preparata] Methodological recommendations
for comparative clinical and economic evaluation of the drug, 2018.
Russian

8 Khabriev RU, Kulikov AYu, Arinina EE. Metodologicheskie osnovy
farmakoekonomicheskogo analiza [Methodological bases of pharma-
coeconomic analysis], 2011. Russian
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bination, the duration of the maintenance phase was 9.2
months, for the double combination —7.5 months (the
median of 15 injections).

The primary evaluation standard of efficacy in the
IMspire 150 protocol was the PFS, measured as the time
from randomization to the first occurrence of the di-
sease progression or death from any cause. Secondary
endpoints included an objective response, a duration of
response, an overall survival (OS), the time to the global
health status deterioration, and the time to the deterio-
ration in physical functions. In the ATZ group, the median
PFS was 15.1 months (95% Cl: 11.4, 18.4) and in the pla-
cebo group it was 10.6 months (95% Cl: 9.3, 12.7) (the
relative risk (RR) was 0.78; 95% Cl: 0.63, 0.97; p=0.0249).
At the time of this interim OS analysis, 205 patients died:
93 (36%) of 256 patients in the atezolizumab group and
112 (43%) of 258 patients in the control group (the haz-
ard ratio was 0.85; 95% Cl: 0.64-1 .11; p = 0.23 in the
Logrank test) [15].

Common treatment-related adverse events (AEs)
(the incidence >30%) in the ATZ group were: elevated
blood creatine phosphokinase (51.3%), diarrhea (42.2%),
rash (40.9%), arthralgia (39.1%), pyrexia (38.7%), in-
creased alanine aminotransferase (33.9%) and increased
lipase (32.2%). The discontinuation of the therapy due
to AEs was observed in 13% of patients in the ATZ group
and in 16% of patients in the placebo group [13]. Accord-
ing to the search results, the IMspire150 trial is currently
the only protocol that has examined the combination
of ATZ+VM+COB in patients with metastatic melanoma.
The NIVO+IPI combination has been used for a relative-
ly longer period and therefore has a broader evidence
base, which is founded on the CheckMate study cycle.

CheckMate 067 is a phase 3 double-blind RCT [14,
18, 19]. The protocol included patients with previously
untreated advanced melanoma, with a confirmed BRAF
V600 mutation, aged 18 and older. The primary end-
points were defined as PFSs and OSs. Randomization
occurred in three groups in the ratio of 1:1:1. The main
group patients were administrated with a combination
of NIVO + IPI (NIVO at the dose of 1 mg/kg body weight,
once in 21 days, 4 infusions + IPI 3 mg/kg body weight,
once in 21 days, 4 infusions; then NIVO at the dose of
3 mg/kg body weight every 14 days). The comparison
groups’ patients were administrated with either NIVO
(at the dose of 3 mg/kg body weight every 14 days) +
placebo or IPI (at the dose of 3 mg/kg body weight, once
in 21 days, 4 infusions) + placebo. The treatment contin-
ued until the progression, unacceptable toxic effects, or
withdrawal of the consent.

In the work by Larkin J. et al. (2019) the results of
the CheckMate 067 study after a five-year follow-up (60
months) have been presented. In the NIVO+IPI group,
the OS median was not reached for 38.2 months, in
the NIVO group it was 36.9 months, in the IPI group —
19.9 months. The RR of death with NIVO+IPI compared
with IPI, was 0.52. No persistent deterioration in the
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health-related quality of life was observed during or af-
ter the treatment with NIVO+IPI or NIVO. No new late
toxic effects were notified. The authors concluded that
among the advanced melanoma patients, a sustained
long-term survival of 5 years was observed in a large
percentage of patients treated with the NIVO+IPI com-
bination [14].

In a multicenter, double-blind, phase 2 RCT Check-
Mate 069 (Hodi F.S. et al., 2016) [20], which also in-
cluded adult patients with previously untreated,
unresectable stage Ill or IV melanoma, the primary
endpoint was the proportion of patients with wild-type
melanoma BRAF V600 who had achieved an objective
response assessed by the investigator. The main group
patients were administrated with a combination of
NIVO + IPI (NIVO at the dose of 1 mg/kg body weight,
once in 21 days, 4 infusions + IPI 3 at the dose of mg/
kg body weight, once in 21 days, 4 infusions; then NIVO
at the dose of 3 mg/kg body weight once in 14 days).
The comparison group patients were administrated
with IPI + placebo (IPI 3 at the dose of mg/kg m body,
once in 21 days, 4 infusions, then placebo once in 14
days). The protocol included 142 patients (95 patients
in the NIVO+IPI group and 47 patients in the IPI group).
At the median follow-up of 24.5 months (the interquar-
tile interval of 9.1-25.7), a 2-year OS was 63.8% (95%
Cl 53.3-72.6) in the NIVO+IPI group and 53.6% (95% ClI
38.1-66.8) in the IPI group.

The aim of the phase llib/IV CheckMate 511 study
(Lebbe C. et al., 2019) [21] was to determine the safe-
ty of the NIVO+IPI combination at different dosages. A
complete response was observed in 15.0% and 13.5% of
patients, respectively. The median PFS was 9.9 months
in the NIVO3+IPI1 group and 8.9 months in the NIVO1+I-
PI3 group. The median OS was not reached in any of the
groups [21].

A network meta-analysis using a Bayesian model by
Lee J. et al., 2022 [22] compared the efficacy and safe-
ty of the ATZ+VM+COB combination vs other therapies
for unresectable or metastatic melanoma in adults. The
endpoints included PFS, an objective response, the fre-
quency and proportion of patients who had discontin-
ued the treatment due to AEs.

The meta-analysis included 11 studies (not only
ATZ+VM+COB and NIVO+IPlI combinations, but also
other approved regimens). The result was that in the
general population, the use of the ATZ + VM + COB
combination significantly increases the PFS compared
with all comparators. This result was statistically sig-
nificant for most comparators, including NIVO+IPI [RR
95% Cl: 0.75 (0.58-0.97)]. An indirect comparison of
IMspire-150 and CheckMate 067 study data showed
a better PFS with ATZ+VM+COB (15.1 months) com-
pared to NIVO+IPI (11.147 months). The ATZ+VM+-
COB combination was rated as the best treatment
option in terms of the PFS and an objective response
to the treatment.
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Cost analysis results

When copying the data on marginal prices for
medicines from the Russian State Register of Maxi-
mum Selling Prices for Medicines, the prices for the
medicines included in the ATZ+VM+COB and NIVO+IPI
combinations, which are the subject of interest of this
study, were included in the analyzes. Since there is only
one price for each pharmaceutical and dosage form in
the SRMRs, the median was not calculated. In the anal-
ysis, trade mark-ups and VAT were taken into account
(Table 3).

Based on clinical guidelines the treatment models
for a single patient with a BRAF-confirmed metastatic
melanoma were constructed for the triple ATZ+VM+-
COB combination and the dual NIVO+IPI combination.
The cost analysis results for the ATZ+VM+COB treatment
course are presented in Table 4. The cost analysis re-
sults for the NIVO+IPI treatment course are presented in
Table 5.

In the calculation shown in Table 4, the dosing reg-
imen of atezolizumab 1200 mg once every three weeks
was used. According to the Clinical guidelines®, within
the ATZ+VM+COB protocol, atezolizumab can be also
administered at the dose of 840 mg once every two
weeks.

According to this dosing regimen, one patient un-
dergoing the ATZ + VM + COB protocol will require 19
packs per course (atezolizumab 840 mg / 14 ml), which
increases the cost of ATZ up to 3 533 247.47 rubles and
the entire course up to 7 252 448.92 rubles. Thus, the
use of atezolizumab (840 mg every 14 days) increases
the cost of the therapy by 79 697.24 rubles compared
with atezolizumab (1200 mg once every 21 days).

With the choice of the ATZ+VM+COB combina-
tion, the total course treatment costs for one adult pa-
tient with metastatic melanoma was lower compared
to the NIVO+IPlI combination (8 326 864.89 rubles vs
7 172 751.68 rubles); the difference was 1 154 113.21
rubles.

Results of “cost-effectiveness” analysis

At the next stage of the study, a comparative “cost-ef-
fectiveness” analysis on the use of the triple ATZ + VM
+ COB combination and the dual NIVO + IPI combination
was carried out. The PFS indicators obtained from an in-
direct comparison were chosen as an efficiency criterion.

When calculating the “cost-effectiveness” ratio for
a year of a progression-free life, the advantage of the
ATZ + VM + COB combination in comparison with the
NIVO + IPI combination remained (5 700 200.01 rubles
vs 8 942 400.10 rubles). The difference was significant
and amounted to 3 242 200.09 rubles (Table 6). Thus,
the combination of ATZ+VM+COB has shown an eco-
nomic advantage.

9 Kaprin AD, Starinsky VV, Shakhzadova AO. Sostoyanie onkologicheskoj
pomoshchi naseleniyu Rossii v 2020 godu [The state of oncological
care for Russian population in 2020], 2021. Russian
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Sensitivity analysis results

At the next stage of the study, a sensitivity analysis
was carried out. Its aim was to determine the sensitivity
of the model ( “cost-effectiveness” ratio) to the chang-
es in the main initial parameters — the cost of a therapy
course per patient with metastatic melanoma and the
PFS indicator (Table 7).

The sensitivity analysis demonstrated the stability of
the developed model to an increase in the cost of the
ATZ + VM + COB course up to + 16%; the reduction in the
cost of the NIVO + IPI course up to —13%; the reduction
in the PFS against the backdrop of the ATZ + VM + COB
rate up to —37% (Table 7).

"Budget impact" analysis

At the final stage of the study, the budget impact
analysis of 50 patients with a possible cohort of mela-
noma was carried out. The analysis showed a potential
opportunity to reduce the budget costs by 8 655 849.11
rubles, with an increase in the proportion of the patients
administrated with the ATZ + VM + COB combination
from 5% to 20% and a decrease in the proportion of the
patients administrated with the NIVO + IPI combination
from 95% to 80% in public procurement. The data are
presented in Table 8 and Fig. 1.

DISCUSSION

The Russian epidemiological data of the State Regis-
ter of Medicinal Remedies!® (SRMRs) on the prevalence
of metastatic melanoma raise certain concerns — there
is an increase in the incidence and pathology often de-
tected at late stages, and associated with high mortality.

The implementation of new treatment regimens into
practice, in particular, combinations of modern classes
of drugs — BRAF/MEK inhibitors and an anti-PD-L1 im-
mune preparation — can significantly improve the prog-
nosis of such patients, increasing the relapse-free period
compared to the previously existing therapy regimens.

Herewith, immunological drugs are highly likely to
cause the development of immune-mediated AEs and
are characterized by high costs, which emphasize a great
importance of identifying the most clinically effective,
safe and cost-effective combinations.

The NIVO+IPI combination has been shown in cli-
nical studies to achieve good results in adult patients
with metastatic melanoma, providing the longest overall
survival among existing therapy regimens. However, a
recent study has found out the benefits of the ATZ+VM+-
COB combination in this group due to the lower compli-
cation rate [22].

According to the results of the CheckMate 067
study [14], when prescribing an NIVO+IPI course, in
42% of cases the patients had to interrupt the ther-
apy due to the drug-related AEs. For comparison, in
the coBRIM study [10], against the background of the

1 Russian State Register of Maximum Selling Prices for Medicines,
2021.
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VM+COB course, the treatment was interrupted in only
11% of subjects, which is comparable to the data of the
IMspire150 study (16% of cases) [15]. When the ATZ
component was added to the dual VM+COB combina-
tion, the number of withdrawals amounting to 13%, did
not increase [15]. The difficulties in using the NIVO+IPI
combination, in addition, are due to the high costs for
the healthcare system, as noted by foreign authors [19,
25]. For 2017-2018, the costs of the NIVO + IPI course
per patient per year reached the amount equal to 226
thousand pounds in the UK, 258 thousand euros in Ger-
many, 234 thousand dollars in America [25].

To date, there are no direct comparative studies on
the benefits of one or another combination; in this re-
gard, in the study, indirect comparison data were used
and the costs analysis of these treatment regimens were
performed. When comparing the endpoints of large clin-
ical trials with a similar methodology, the ATZ + VM +
COB combination was found out superior to the NIV + IPI
combination in terms of the PFS median, lower costs per
therapy course and, as a result, a lower “cost-effective-
ness” ratio was notified.

The results of the work have shown that the triple
ATZ+VM+COB combination is a clinically cost-effective
option for the treatment of metastatic melanoma with
a confirmed BRAF mutation in adult patients within the
healthcare system of the Russian Federation.

CONCLUSION

The analysis of the literature sources made it possi-
ble to conclude that the ATZ+VM+COB combination was
more clinically effective than the NIVO+IPI combination
in relation to the PFS, which was 15.1 and 11.2 months,
respectively, in the patients with metastatic melanoma.

With the choice of the ATZ+VM+COB combination,
the total course treatment costs for one adult patient with
metastatic melanoma was lower compared to the NIVO+I-
Pl combination (8 326 864.89 rubles vs 7 172 751.68 ru-
bles); the difference was 1 154 113.21 rubles.

The calculation of the “cost-effectiveness” ratio for
a year of progression-free life showed the advantage of
the ATZ + VM + COB combination in comparison with the
NIVO + IPI combination (5 700 200.01 rubles vs 8 942
400.10 rubles); the difference was 3 242 200.09 rub.

The sensitivity analysis demonstrated the stabili-
ty of the developed model to increase the costs of the
ATZ+VM+COB course to +16%, to reduce the costs of the
NIVO+IPI course to —13%, and to reduce the PFS against
the backdrop of the ATZ+VM+COB course to —37%.

The “budget impact” analysis showed the possibility
of reducing costs by 8 655 849.11 rubles with an increase
in the proportion of the patients administrated with the
ATZ+VM+COB combination from 5% to 20%, and with a
decrease in the proportion of the patients administrated
with the NIVO+IPI combination from 95% to 80%.
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