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One of the key factors in ensuring the availability of modern treatments and choosing the optimal therapy for patients is the
clinical and economic characteristics of new medical technologies.

The aim: to assess the clinical and economic feasibility of using sonidegib in widespread clinical practice.

Materials and methods. General scientific research methods were used as a methodological basis. A “decision tree” model
was developed to conduct a clinical and economic assessment. The clinical and economic assessment of the use of sonidegib
was carried out from the perspective of the healthcare system of the Russian Federation: the costs of systemic drug therapy
for the 1-line of patients with locally advanced basal cell carcinoma (laBCC) were taken into account.

Results. A comparative analysis of efficacy based on the progression-free survival (PFS) criterion revealed the advantage
of sonidegib over vismodegib: the odds ratio (OR) of disease progression in patients with 1aBCC 12 months after the
start of therapy was 0.27778 (95% Cl 0.125-0.618; p=0.0017; Z=3.1423). The reduction in the risk of progression when
using sonidegib compared to vismodegib was 59.1% (OR=0.409; 95% Cl 0.229-0.732, p=0.0026, Z=3.013). The results of
testing the hypothesis about the equality of the proportion of patients with laBCC without disease progression 12 months
after the start of therapy also confirmed the presence of statistically significant differences in efficacy between the two
treatments in favor of sonidegib (x*=9.2007, df=1, p=0.002419, 95% CI 0.09312—-0.432132). The use of sonidegib in the
1-line of therapy, 2.53 million rubles per year will be required per 1 patient, which is 10.86% lower than the use of vismodegib,
and corresponds to an absolute saving of 308.55 thousand rubles. The “cost-effectiveness” indicator (CER) for sonidegib was
114,627 rubles versus 220,295 rubles for vismodegib. The incremental cost-effectiveness ratio (ICER) is 175,050 rubles per
additional month of PFS. Sensitivity analysis showed the stability of the results when changing key parameters.

Conclusion. Based on the results of the study, the hypothesis about the clinical and economic benefits of sonidegib in the
treatment of laBCC was confirmed, and data were obtained on the clinical and economic feasibility of using sonidegib in
widespread clinical practice.
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OfHUM M3 KAtoYeBbIX GAKTOPOB AOCTYMHOCTM COBPEMEHHbIX METOAO0B JieveHUs U Bblibopa OonNTMMasbHOW Tepanuwu Ana
NauneHTOB ABAAIOTCA KJIMHUKO-3KOHOMUYECKME XapaKTEPUCTUKU HOBbIX MEAULIMHCKUX TEXHOOTUIA.

Llenb. OueHKa K/JMHUKO-9KOHOMMWYECKOM LLenecoobpasHOCTM NpUMEHEeHWUA npenapaTa COHWAErMb B YCI0BUAX LUMPOKOW
KJIMHWUYECKOM NPaKTUKM.

Martepuanbl U meTogbl. B KauecTBe MeTO40NOrMYECKOM OCHOBbI NPUMEHANUCH ObLLEeHay4YHble MeToAbl UCCAefoBaHUA.
[na npoBeaeHUA KAMHUKO-9KOHOMUYECKOM OLeHKM Bblia paspaboTaHa mogesb Mo TURY «aepeBa pelleHuin». KamHuko-
SKOHOMMYECKaA OLUEHKa NPUMMEeHeHUs mpenapata CoHuMAernd nposefeHa C MO3ULMWM CUCTEMbI 34PABOOXPaHeHuA PO:
YUYMTbIBANIUCL 3aTpaTbl Ha CUCTEMHYIO NEKAPCTBEHHY Tepanuio 1 AMHUKM NauMEeHTOB C MECTHO PacnpoCTPaHEHHbIM
6a3a/1bHOKNETOUYHbBIM PaKoM KoK (MpBKPK).

Pe3ynbratbl. CpaBHUTENbHbLIM aHanU3 3GGEKTUBHOCTM MO KPUTEPUIO «BbIXKMBaeMocTb 6e3 nporpeccuposaHua» (BBM)
BbIABWA NPENMYLLECTBO cCOHMAernba Haa sucmoaernbom: otHowweHue waHcos (OLL) nporpeccun 3abonesaHms y naumeHToB
¢ MpBKPK yepe3 12 mec. ¢ MOMeHTa Hayana Tepanuu coctasuno 0,27778 (95% AU 0,125-0,618, p=0,0017, Z=3,1423).
CHUXKEHWE pUCKa NPOrpeccMpoBaHnA NPU UCMOb30BaHWUM coHMAernba no cpaBHeHuto ¢ Bucmogernbom cocrasmno 59,1%
(OP=0,409; 95% AU 0,229-0,732, p=0,0026, Z=3,013). Pe3ynbTaTbl NPOBEPKM TMMNOTE3bl O PABEHCTBE AONEN MALUEHTOB C
MpPBKPK 6e3 nporpeccuun 3abonesaHuns Yyepes 12 mec. nocie Havyana Tepanmu TakKe NOATBEPAWUAN HAZIMYME CTAaTUCTUYECKM
3HAUMMBbIX Pa3NUUMA B IOPEKTUBHOCTM MeXKAYy ABYMA METO4aMu JiedyeHus B Mmosib3y coHugermba (x>=9,2007, df=1,
p=0,002419, 95% AN 0,09312-0,432132). Mpu 1cnonb3oBaHUM coHnaernba B 1 AMHUKM Tepanum notpebyercsa 2,53 maH pyb6.
B rog B pacyéte Ha 1 nauumeHTa, 4to Ha 10,86% HUKe, YemM MpPU MCNONb30BaHUM BUCMOAErnba, U COOTBeTCTBYET
abcontoTHOM 3KOHOMMM B pasmepe 308,55 Tbic. pyb. Mokasatenb «3aTpaTbli-3¢dekTnBHocTb» (CER) gna coHuaernba
coctagun 114 627 py6. npotuB 220 295 py6. ana Bucmogernba. WMHKpemMeHTaNbHbIM MOKasaTesb «3aTpaTbi—
apodektnBHocTb» (ICER) paseH 175 050 py6. 3a AONOAHWUTENbHbIM MecAu, BBIM. AHanM3 4yBCTBUTENbHOCTWM MOKa3an
YCTOMYMBOCTb PE3Y/ILTAaTOB NMPU USMEHEHWUW K/THOYEBbIX MAPAaMETPOB.

3aknioueHue. Ha OCHOBaHMM pe3ynbTaToB MCCAeAO0BaHMA Oblna MOATBEPNKAEHA TMNOTE3a O KAMHWUKO-9KOHOMMYECKMX
npevmyLecTBax coHnaernba npu neveHnn MpBKPK 1 nonyyeHbl AaHHbIE O LesecoobpasHOCTU MPUMEHEHUA coHnaernba B
YCNI0BUAX LUMPOKOW KAUHUYECKOMN NPAKTUKMK.

KnioueBble cnoBa: coHMAErnb; KAMHNMKO-SKOHOMUYECKMI aHann3; 6a3asibHOKNIETOUHbIN PaK KOXW; OLLEHKA MeAULIMHCKUX
TEXHONOTUM

Cnucok cokpauwieHuii: /I — nekapcTBeHHbIV npenapat’; MHH — mexayHapogHoe HenaTeHTOBaHHOE HAaUMEHOBAHWE;
OXJ/IM — obuian xapaKTepucTnKa nekapcteeHHoro npenapata; -HBJ/IM — nepeyeHb U3HEHHO HEOBXOAMMBbIX U BaXKHEMLLIMX
NleKapcTBeHHbIX npenapatoB; BKPK — 6a3anbHO KNeTouHbl pak Koxku; PKU — paHpoMU3MPOBaHHbIE KAMHWUYECKUe
uccneposanua; MOL, — npeaenbHaa oTnyckHasa ueHa; OB — o6waa BbiKMBaemocTb; BBM — BbiKMBaeMocTb 6e3
nporpeccupoBaHua; Ol — oTHoweHue waHcoB; OP — OTHOCUTENbHbIN PUCK.

INTRODUCTION According to statistics, most countries, especially those

Basal cell carcinoma (BCC) is the most common
type of skin cancer, originating from basal cells,
which are located in the lower layer of the epidermis.
BCC accounts for about 80% of all skin cancer cases.
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with high insolation, are experiencing an increase in
the incidence of BCC [1, 2]. According to the American
Cancer Society (2023), more than 5 million cases of
BCC are diagnosed annually in the United States [3].
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In Europe, the incidence rate varies from 20 to 200
cases per 100,000 population in different regions [2].
In Australia, keratinocyte carcinomas, including basal
cell and squamous cell carcinomas, create a significant
medical and financial burden for the population and
the country’s healthcare system [4]. According to
the WHO, in 2022, skin cancer ranked 5th in terms
of primary morbidity and 22nd in the structure of
mortality due to oncopathology worldwide. In the
Russian Federation, skin cancer (excluding melanoma)
is among the oncopathologies that form 80% of the
contingent of patients with malignant neoplasms
(MNs). The absolute number of patients with skin
MNs (ICD-10 C44) registered at the end of 2023 was
448,230 people. Since 2013, the prevalence of skin
MN (excluding melanoma) has increased from 258.3
to 305.5 per 100,000 population. The proportion
of patients with skin MNs (excluding melanoma)
who were registered for 5 years or more in 2023 was
39.2%. In the overall structure of the contingent of
patients with MNs registered for 5 years or more, its
share was 7.2%. Skin MN (ICD-10 C44) are among the
leading localizations and in the overall structure of
MN morbidity — 13.6% in the general population,
11.2% among men and 15.6% among women. Over
10 years, the increase in age-standardized morbidity
rates increased by 1.11% — from 25.14 in 2013 to
29.82 in 2023 per 100,000 population. In absolute
terms, 91,867 people were registered with a diagnosis
of skin MN (excluding melanoma) in 2023. The average
age of patients with skin MN (excluding melanoma) is
70.2 years. At the same time, according to statistics,
skin  MN (excluding melanoma) are among the
nosologies with the highest proportion in the age group
from 30 to 59 years (8.3%), which determines the social
significance of the disease among the economically
active population of the Russian Federation. The
proportion of skin MNs (excluding melanoma) detected
at advanced stages in 2023 was 16.2%. BCC usually
progresses slowly and rarely metastasizes, with
mortality rates of less than 0.1% [3, 5]. Nevertheless,
BCC causes serious complications, which, if not treated
in a timely manner, can lead to significant changes in
the skin and, as a result, to disability. Due to the heavy
severity of the disease, BCC has high medical, social and
economic significance and is characterised by a high
burden on the healthcare system [6, 7].

The main methods of treatment for BCC are a
surgical treatment and radiation therapy. In case
of aggressive BCC with inoperable locally advanced
or metastatic process or in case of ineffectiveness
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of previous methods of treatment, systemic drug
therapy with Hedgehog signaling pathway inhibitors
is recommended [7]. Currently, in the Russian Federation,
there is only one non-alternative option for targeted
therapy for vismodegib, which
effectively blocks the Sonic Hedgehog (SHh) signaling
pathway. In 2024, another Hedgehog inhibitor was

such patients —

registered in the Russian Federation — sonidegib.

One of the key factors in ensuring the availability of
modern methods of treatment and choice an optimal
therapy for patients is the clinical and economic
characteristics of new medical technologies. In the
Russian Federation, a pharmacoeconomic assessment
of the sonidegib has not been previously conducted.

THE AIM of this study was to assess the clinical
and economic feasibility of sonidegib in a wide clinical
practice. To achieve this aim, the following objectives
were solved:

e The characteristics of the

technology were determined: indications for use,

new medical

administration regimen and dosage regimen,
conditions of use in clinical practice;

Modern approaches to the treatment of patients
with BCC were studied to select alternative
options for targeted therapy for conducting a
clinical and economic assessment;

A systematic search and review of papers on the
comparative efficacy and (or) safety of sonidegib
with selected alternatives was carried out to

justify the choice of research method;

e Methods for accounting for direct medical costs
and assessing clinical and economic indicators
were developed;

e A mathematical was developed for
conducting a clinical and economic assessment of

model

the use of sonidegib in the healthcare system of
the Russian Federation.

MATERIALS AND METHODS

This study is based on the hypothesis of the
clinical and economic feasibility of using the Hedgehog
signaling pathway inhibitor — sonidegib — as part
of the 1-line systemic therapy in patients with locally
advanced BCC (laBCC). Developing the study design,
general scientific methods were used to ensure a
comprehensive and systematic approach to solving the
objectives. To substantiate the hypothesis and develop
the methodology for clinical and economic analysis,
clinical guidelines for the diagnosis and treatment of
patients with BCC, information from the State Register
of Medicines, data on the comparative clinical efficacy

Volume XIlII, Issue 3, 2025



Hay4Ho-npakTunyeckuin XxypHan

OAPMALIA N
OAPMAKONIOTUA

(PHARMACY & PHARMACOLOGY)

OPUTNHAJIbHAA CTATbA
DOI: 10.19163/2307-9266-2025-13-3-184-201

and safety of sonidegib with selected alternatives, and
information from the State Register of Maximum Selling
Prices were used. The regulatory framework of the
study was formed on the basis of the current legislation
of the Russian Federation in the field of regulation of
medical care and drug provision, technical regulation
norms for conducting assessments of medical
technologies, clinical and economic studies and budget
impact analysis, enshrined in the documents of the
national standardisation system.

The clinical and economic assessment of the use
of the sonidegib was carried out from the position
of the healthcare system of the Russian Federation:
the study took into account only direct medical costs
for the 1-line systemic drug therapy of patients with
BCC. To conduct a clinical and economic assessment
it was developed “decision tree” model. The concept
of the model was to assess the clinical and economic
effectiveness of the 1-line systemic therapy of BCC
depending on the chosen treatment (Fig. 1).

The determination of potential alternatives was
carried out on the basis of an analysis of the current
national clinical guidelines (CG) for the diagnosis and
treatment of BCC, approved by the Scientific and
Practical Council of the Ministry of Health of Russia,
approved by the developers of the CG and posted
in the clinical guidelines rubricator. The choice of
research method and efficacy criteria for conducting
a clinical and economic assessment was carried out
based on the results of a systematic search and review
of papers on the efficacy of sonidegib in comparison
with alternative. The time horizon of the study was
1 year. The calculation of the costs of drug therapy
was carried out on the basis of information on the
method of administration and dosage regimen of the
drug, indicated in the general characteristics of the
medicines (GCM). When calculating the costs of
therapy, the duration of 1 month was taken as
30.44 days in accordance with Federal Law of
RF No. 107-FZ dated June 03, 2011 (as amended on
April 14, 2023) “On the Calculation of Time”. The
basis for the development of the study design, the
structure of the model and the determination of key
parameters for calculations is the algorithm presented
in Figure 2.

Methodology for determining the characteristics

of medical technology

Registered indications for medical use for the
proposed medicine, its administration
(method of administration, recommended dosage) are

regimen

Tom 13, Beinyck 3, 2025

determined on the basis of an analysis of information
from the GCM sonidegib! (Table 1).

Based on the results of the analysis, the following
theses were determined, which formed the basis for
the development of the clinical and economic study
design:

Sonidegib is a Hedgehog signaling pathway
inhibitor, indicated for use in adults for the treatment
of 1aBCC that is not amenable to surgical treatment or
radiation therapy;

The medicine is intended for oral administration,
the recommended dose is 200 mg 1 time per day;

Duration of use of the drug — in clinical studies,
treatment with sonidegib continued until disease
progression or until unacceptable toxicity developed.

Methodology for studying existing approaches

to the treatment of patients with basal cell

skin cancer. Determination of alternatives

for comparison

The provision of medical care, including drugs, in
the Russian Federation is regulated by the provisions
of Federal Law No. 323: medical care is carried out “in
accordance with the procedure for the provision of
medical care, on the basis of clinical guidelines and on
the basis of standards of medical care approved by the
authorized executive authority” (Article 37, Chapter 5,
Federal Law No. 323)2

The choice of medicines for the formation of
treatment regimens was carried out according to the
following algorithm:

e first, modern approaches to the diagnosis and
treatment of BCC were studied and then were
selected alternatives for comparison;

e then, information from the State Register of
Medicines of RF and the current list of vital and
essential medicines (VEMs) was analysed;

e further, information from the GCM on the
corresponding drugs selected as alternatives for
comparison was studied.

According to the provisions of the CG, the choice
of treatment tactics for patients with BCC is carried
out individually, taking into account the prevalence of
the tumor process, its localisation, prognostic factors
(clinical form, localisation of BCC, the rate of the tumor
process, etc.), the general condition of the patient, the
presence of concomitant pathologies, and the expected

! The register of OHLP and LV in the EAEU. Sonidegib. Available from:
https://Ik.regmed.ru/Register/EAEU_SmPC

2 Federal Law No. 323-FZ dated November 21, 2011 (as amended
on December 28, 2024) On the Fundamentals of Public Health
Protection in the Russian Federation” (as amended and supplemented,
introduction in effective from March 01, 2025). Russian
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life expectancy. The main goal of treatment for patients
with BCC is the complete removal of the tumor
(elimination of the tumor process) with maximum
preservation of the functioning of the involved organ
and the best cosmetic results®.

Patients with 1aBCC who are not amenable to
surgical treatment and radiation therapy, in the
absence of contraindications (severe concomitant
pathology immunodeficiency states), are
recommended to undergo systemic therapy with
vismodegib until disease progression or intolerance to
treatment®. Currently, this is the only treatment option
in the 1-line therapy of patients with BCC. A summary
characteristic of the information justifying the choice of
the comparison medicine is presented in Table 2.

Vismodegib is used for the same indications and
in the same clinical situation as sonidegib, is registered
in the Russian Federation, is included in the current
CG® and in the list of VEM®, which allows it to be used
as a comparison medicine for conducting a clinical and
economic assessment of the use of sonidegib in a wide
clinical practice.

and

Methodology for conducting a systematic search

and review for the selection of a study method

and the determination of key parameters

for calculations

A systematic search for information on the
comparative clinical efficacy of sonidegib and
vismodegib was carried out in accordance with the
Cochrane and the European Network for Health
Technology Assessment (EUnetHTA). The following
databases were used as sources of information when
conducting a systematic search: PubMed/MEDLINE,
National Institutes of Health, Cochrane Library.

Searching in the PubMed/MEDLINE database, the
following keywords and logical operators were used:
“advanced basal cell carcinoma” AND “therapy”. In the
international register NIH, an advanced search was
carried out using the following filters: condition OR
disease — advanced basal cell carcinoma; status —
completed; phase — phase 2 or 3; age group — adult.
For the Cochrane Library, the following search strategy
was used: MeSH descriptor: [advanced basal cell
carcinoma] explode all trees and with qualifier(s):

3 Clinical Guidelines. Basal cell carcinoma of the skin; 2024.

4 1bid.

° lbid.

5 Decree of the Government of the Russian Federation dated October
12, 2019 No. 2406-r (as amended on January 15, 2025) On approval of
the list of vital and essential medicines, as well as lists of medicines for
medical use and the minimum range of medicines required for medical
care. Russian
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[therapy — TH]. When searching, restrictions on the
language of scientific publications (English)
taken into account as filters. The time horizon of the
search was not limited. The initial search for research
results was carried out during the development of
the study design and the development of the model
(August 2024), an additional search was carried out
at the validation stage in order to check for new data
(October 2024).

The following criteria were taken into account
when selecting studies: study design (comparative
randomized clinical trials (RCTs), RCTs with a non-
comparative design, non-randomized studies, indirect
comparisons), description of the demographic
characteristics of patients, allowing for an assessment
of the comparability of groups between studies,
the presence of Kaplan—Meier survival curves with
data on progression-free survival (PFS). If there are
results with PFS indicators for a longer observation
period, current information on the efficacy for medical
technologies included in the study was taken into
account.

were

Based on the results of a systematic search and
review, no direct comparative studies of the efficacy
and safety of sonidegib and vismodegib were found.
After studying the abstracts and removing duplicates
of published research results, the following works were
selected for further analysis: naive indirect adjusted
comparison by Odom et al. (2017) [8] and published
results of studies BOLT [9-11] and ERIVANCE [12-14].

In the study by Odom et al. (2017), the “matching-
adjusted comparison” (MAIC) method
was used to adjust for differences in the baseline
characteristics of patients between studies, taking into
account two key factors — the proportion of patients
who received previous radiation therapy and surgical
treatment. After weighting, the objective response
rates and median PFS in patients receiving sonidegib
practically did not change (ORR: 56.1% before and
56.7% after weighting; PFS: 22.1 months before and
after weighting). For vismodegib, the corresponding
figures were 47.6% and 9.5 months. The authors noted
the absence of a significant impact of the correction
of individual patient data from the BOLT study on the
efficacy of the drug according to the PFS criterion —
the median PFS before and after correction was
22.1 months (95% CI 14.8-NE — not estimable / not
amenable to assessment) [11]. This suggests that
differences in populations did not have a statistically
significant impact on absolute or relative effect
indicators [15].

indirect

Volume XIlII, Issue 3, 2025



Hay4Ho-npakTunyeckuin XxypHan

OAPMALIA N

OAPMAKONIOTUA

(PHARMACY & PHARMACOLOGY)

OPUTNHAJIbBHAA CTATbA

DOI: 10.19163/2307-9266-2025-13-3-184-201

Treatment Scenario 1

1-line therapy

Treatment Scenario 2

Progression +

Progression —

Progression +

Progression —

Figure 1 — Model diagram for conducting a clinical and economic assessment.

Definition of medical technology characteristics: indications for use,
application regimen and dosage, reasons for use in clinical practice.

7

recommended treatment regimens for patients.

Study of existing approaches to treating patients with BCC to develop

L4

Conducting a systematic search and review of paper on the effectiveness
of drugs included in the study. Digitisation of Kaplan-Meier curves.
Justification of the choice of study method. Development

of a model design and methodology for accounting for direct medical costs.

L

of clinical and economic efficiency per 1 patient.
Validation of the results. Conducting a sensitivity analysis.

Formalisation of the analytical model: calculation of costs and assessment

Figure 2 — Algorithm for developing the study design, the structure of the analytical model
and determining key parameters for conducting a clinical and economic assessment.

Note: BCC — basal cell carcinoma.

Table 1 — Characteristics of the medical technology

Medication Registration Recommended dose and
INN/T Characteristics elease form status of Indications for use .. X .
L administration regimen
and dosage medicine in RF
Sonidegib ATC code: LO1XJ02; Capsules 200 LP-No. Sonidegib is The recommended dose of
(Ozomdo) PTG: antitumor agents, mg, No. 30 (006795)-(RG- indicated for use sonidegib is 200 mg, orally,

other antitumor agents;
MA: Hedgehog signaling
pathway inhibitors.

in adults for the
treatment of locally
advanced BCC that
is not amenable to
surgery or radiation
therapy.

RU) 05.09.2024

1 time per day. Treatment
should be continued until
disease progression or
unacceptable toxicity
develops

Note: INN — international nonproprietary name; TN — trade name; PTG — pharmacotherapeutic group; ATC — Anatomical Therapeutic Chemical
classification; MA — mechanism of action; BCC — basal cell carcinoma.

Tom 13, Beinyck 3, 2025
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Figure 3 — Results of the restoration of individual patient data from studies (compiled
by the authors according to the data from the BOLT [10] and ERIVANCE [12] studies).
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m CER for sonidegib at the baseline value of median PFS (22.1 months) and the baseline value of direct medical costs (189 158.29 rubles)
CER for sonidegib at the baseline value of median PFS (22.1 months) and the baseline value of direct medical costs by 20%
M CER for sonidegib at median PFS of 14.8 months (lower CI limit) and the baseline value of direct medical costs (189 158.29 rubles)
m CER for sonidegib at the baseline value of median PFS (22.1 months) and a 10% decrease in the baseline value of direct medical costs
o CER for vismodegib at the baseline value of median PFS (12.9 months) and the baseline value of direct medical costs (198,051.61 rubles)
CER for vismodegib at the baseline value of median PFS of 14.8 months (upper Cl limit) and the baseline value of direct medical costs (198 051.61 rubles)
M CER for vismodegib at the baseline value of median PFS (12.9 months) and a 22.5% decrease in the baseline value of direct medical costs

Figure 4 — Change in cost—effectiveness (CER) values when varying the efficacy and prices of sonidegib

and vismodegib within the sensitivity analysis compared to the results of basic calculations.
Note: PFS — progression-free survival; MSP — maximum selling prices.
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Table 2 — Characteristics of medicines used for the 1-line of therapy of patients
with metastatic and unresectable basal cell carcinoma who are not amenable
to surgical treatment and radiation therapy

Availability of

. . . recommendations Availability in the lists
Registration status in the ¥

INN Indications for use . . for use for the target  of drugs for medical
Russian Federation s
indication in clinical use
guidelines
Vismodegib  Vismodegib is indicated for use  LP-No. (001355)-(RG-RU), Included in the CG, The drug vismodegib is
in adults over 18 years of age 27.10.2022; original drug  1-line of therapy. included in the list of
for treatment of metastaticor  (TN: Erivedge®); VEM: LO1XX
locally advanced BCC: in case LP-No. (004472)-(RG-RU), other antitumor
of recurrence after surgical 01.02.2024, reproduced medicine; capsule
treatment; if surgical treatment drug (TN: Vismodegib- dosage form.
or radiation therapy is not Promomed).
advisable.

Note: INN — international nonproprietary name; TN — trade name; CG — clinical guidelines; VEM — list of vital and essential medicines.

Table 3 - Four-field contingency table for calculating the odds ratio of progression in patients
with locally advanced basal cell carcinoma when using alternative therapeutic options

Outcomes 12 months after the start of therapy

Alternative therapeutic options Total
Progression+ Progression—

Sonidegib 12 54 66

Vismodegib 28 35 63

Total 39 90 129

Table 4 — Results of calculating relative risk and odds ratio with confidence intervals,
Z-statistics and p-values

Indicator Assessment 95% Cl lower limit 95% Cl upper limit V4 p
OR 0.278 0.125 0.618 -3.143 0.0017
RR 0.409 0.229 0.732 -3.013 0.0026

Note: OR — odds ratio; RR — relative risk; CI — confidence interval.

Table 5 — Results of testing the hypothesis on the equality of the proportions of patients
with locally advanced basal cell carcinoma without disease progression 12 months
after the start of therapy with compared medicines

Number of patients with Proportion of patients with

Alternatlv«.e laBCC without disease Total patients laBCC without disease
therapeutic . in the sample . Test results
options progression 12 months 10, 12] progression 12 months

P after the start of therapy ! after the start of therapy

2

Sonidegib 54 66 0,8212 ’é f:91'2007

. . p=0.002419
Vismodegib 35 63 0.5633

95% C10.09312-0.432132

Note: laBCC — locally advanced basal cell carcinoma.
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Table 6 — Price of drugs used when accounting for the costs of the 1st line drug therapy (base scenario)

- . Maximum selling price
Administration gp

Price per 1 unit

Costs for 1 month

INN Release form e A s of the manufacturer without VAT / with  of therapy with
i without VAT / with VAT, VAT, rubles.** VAT, rubles.***
rubles, (USD)” (usb)® (UsSD)®
Vismodegib Capsules 150 mg, | 150 mg 1 time per day |198 051.61 /217 856.77 |7 073.27 /7 780.60 | 236 817.11
No. 28 (2058.83/2264.71)* |(73.53/80.88)* (2461.81)*
Sonidegib Capsules 200 mg, | 200 mg 1 time per day |189 158.29 /208 074.12 | 6 305.28 / 6 935.80 | 211 104.20
No. 30 (1966.38/2163.02)* |(65.55/72.10)* (2 194.52)*

Note: * The average value of the dollar exchange rate in relation to the ruble was used in the calculations: 96.1962 rubles per 1 USD for October
2024; **Costs per 1 administration, rubles;*** In the calculations, the duration of 1 month was taken as 30.44 days in accordance with Federal
Law “On the Calculation of Time” dated June 3, 2011 N 107-FZ. INN — international nonproprietary name.

Table 7 - Price of medicines used when accounting the costs
of the 1-line drug therapy when conducting a sensitivity analysis

Change in the Key parameters for calculating direct medical

Base value of the

O ma>_(imum costs when conducting a sensitivity analysis*
INN without VAT / with VAT SE!llng Value of the MSP without  Price per 1 unit Costs for 1 month
rubles. (USD)* ’ price of the VAT / with VAT rubles. without VAT / with of therapy, rubles.
) manufacturer  (USD) within the SA VAT, rubles (USD) (USD) with VAT**
Key parameters for calculating direct medical costs when changing the MSP for sonidegib
and the base value of the MSP for vismodegig
Visodegib 198 051.61 /217 856.77 No changes 198 051.61 /217 856.77 7 073.27 /7 780.60 236817.11
(2 058.83 /2 264.71) (2058.83 /2 264.71) (73.53 / 80.88) (2 461.81)
Increase inthe 198 616.20 /218 477.82
range from 5to (2 064.70/2271.17) 6620.54 /7 282.59 221659.41
20% with a step (68.82/ 79.22) (2 304.24)
of 5% (+5%)
Sonidegib 189 158.29 /208 074.12 +10% 208 074.12 / 228 881.53 6935.80/7629.38 232 214.62
(1966.38 /2 163.02) (2163.02/2379.32) (89.61/100.01) (2413.97)
+15% 217532.03/239285.23 7251.07/7976.17 242 769.82
(2 261.34 /2 487.47) (110.41 / 120.80) (2 523.70)
+20% 226 989.95 / 249 688.94 7 566.33/8322.96 253 325.03
(2359.66 / 2 595.62) (131.20/ 141.59) (2 633.42)
Key parameters for calculating direct medical costs when changing the MSP for vismodegib
and the base value of the MSP for sonidegib
198 051.61 / 217 856.77 Reduction of 161 605.16 5771.61/6348.77 193 129.71
(2058.83 /2 264.71) the base value (1 679.95) (60.00 / 66.00) (2 008.78)
of the MSP
Vismodegib by 22.5% to
the MSP for
the generic
vismodegib
Sonidegib 189 158.29 / 208 074.12 No changes 189 158.29 /208 074.12 6305.28 /6 935.80 211104.20
(1966.38 /2 163.02) (1 966.38 / 2 163.019) (65.55 / 72.10) (2 194.52)
Key parameters for calculating direct medical costs when changing the MSP for sonidegib and vismodegib
Reduction of 161 605.16 5771.61/6348.77 193 236.84
the base value (1 679.95) (60.00 / 66.00) (2 008.78)
of the MSP
Vismodegib (129?)5085333?}£ ;23171 27;:5[?'77 by 22.5% to
’ ’ the MSP for
the generic
vismodegib
Reduction of 172 361.03 5745.37 /6 319.90 192 358.14
Sonidegib 189 158.29 /208 074.12 the base value (1 791.77) (59.73 / 65.70) (1 999.64)

(1966.38 /2 163.02) of the MSP by

10%
Note: * The calculations used the average exchange rate of the dollar against the ruble: 96.1962 rubles per 1 USD for October 2024. ** In the
calculations, the duration of 1 month was taken as 30.44 days in accordance with Federal Law No. 107-FZ of June 3, 2011 “On the Calculation of
Time”. INN — international non-proprietary name; MSP — maximum selling price.

7 The dynamics of the official exchange rate of a given currency: the US dollar from October 1, 2024 to October 31, 2024. The Bank of Russia.
Available from: https://cbr.ru/currency_base/dynamics/

8 Ibid.

? Ibid.
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Table 8 — Costs of 1-line therapy per 1 patient with locally advanced basal cell carcinoma per year, rubles

INN Application Price per 1 unit without Price per 1 unit with  Costs per month, Therapy costs per

scheme VAT, rubles (USD) VAT, rubles (USD) rubles (USD) year, rubles (USD)
Vismodegib 150 mg 1 time 7 073.27 (73.53)* 7 780.60 236 817.11 2 841 805,35

per day (80.88)* (2 461.81)* (29 541,76)*
Sonidegib 200 mg 1 time 6 305.28 6 935.80 211 104.20 2 533 250,35

per day (65.55)* (72.10) (2 194.52)* (26 334,21)*
Difference in costs between 768,00 844.79 25712.92 308 555.00
medicines (7,98)* (8.78)* (267.30)* (3207.56)*
Percentage of cost deviation, % 10.86%

Note: * The calculations used the average exchange rate of the dollar against the ruble: 96.1962 rubles per 1 USD for October 2024. INN —

international non-proprietary name.

Table 9 — Results of sensitivity analysis to changes in medicine prices

P E— Basic MSP value

. without VAT used
therapeutic . .
J———— in calculations,

P rubles (USD)*

Percentage of cost deviation,

Change in MSP without Difference in R .

L. . % / differences in costs for
VAT within the sensitivity ~ costs, rubles sonedigib compared to costs
analysis, rubles (USD)* (USD)* g P

for vismodegib®®

Scenario 1 of changes in drug prices: increase in MPC for sonidegib with the basic value of MPC for vismodegib

Vismodegib 198 051.61 198 051.61 _ _
(2 058.83) (2 058.83)
Sonidegib 189 158.29 198 616.20 (+5%) -181892.48 of i .
(1966.38) (2 064.70) (-1 890.85) 6.40 % insignificant differences
9 -
(??237321)2 (+10%) (?:712194?6 -1.94 % insignificant differences
0,
(221;:1‘9’2'[33 (+15%) :774124:72)'55 +2.51% insignificant differences
0,
(2222;9982;5 (+20%) :21?);:?2.)24 +6.97 % insignificant differences
Scenario 2 of changes in drug prices: decrease in MPC for vismodegib with the basic value of MPC for sonidegib
Vismodegib 198 051.61 161 605.16
2 058.83 1679.95
( ) ( ) +214 289,33 9.25% insignificant differences
Sonidegib 189 158.29 189 158.29 (2227,63)
(1966.38) (1966.38)
Scenario 3 of changes in drug prices: decrease in MPC for both medicines
Vismodegib 198 051.61 161 605.16
(2 058.83) (1679.95) B )
10538.60 0.45% parity costs
Sonidegib 189 158.29 172 361.03 (109.55)
(1 966.38) (1791.77)

Note: * The calculations used the average exchange rate of the dollar against the ruble: 96.1962 rubles per 1 USD for October 2024. INN —
international non-proprietary name; MSP — maximum selling prices.

1 Decree of the Government of the Russian Federation dated August 28, 2014 No. 871 (as amended on July 25,2024) On Approval of the Rules for
the Formation of Lists of medicines for medical use and the minimum range of medicines required for medical care. Russian
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To assess the comparative efficacy according to the
criterion “disease progression in patients with laBCC
receiving therapy with sonidegib and vismodegib”, the
relative risk (RR) and odds ratio (OR) were calculated.
The calculations were performed on the basis of
digitised Kaplan—Meier curves from the BOLT [10]
and ERIVANCE [12] studies. The digitization of Kaplan-
Meier curves was carried out according to the method
of Guyot et al. [16] using the Engauge Digitizer!! utility,
which allowed to restore individual patient data for
subsequent analysis. The results of the restoration of
individual patient data are presented in Figure 3.

The initial data for calculating RR and OR are
presented in the form of a four-field contingency table,
reflecting the number of events and the total number
of patients in each group (Table 3).

To calculate OR, confidence interval (95% Cl),
p-value and Z-score and relative risk (RR), the R version
4.4.3 environment was used. The calculations were
carried out according to generally accepted statistical
formulas, standardly used in epidemiology and medical
statistics'?.

OR 12 months after the start of therapy was
0.27778 (95% ClI 0.125-0.618, p = 0.0017, Z = 3.143).
The chances of progression on vismodegib therapy in
patients were statistically significantly higher (OR < 1,
95% Cl did not cross 1) compared to the use of
sonidegib, which allows us to conclude that sonidegib
is more effective according to the PFS criterion.
The probability of progression in the sonidegib
and vismodegib groups was 0.182 (18.2%) and
0.444 (44.4%), respectively, and the RR was 0.409
(95% Cl 0.229-0.732, p = 0.0026; Z = 3.013). Thus,
the reduction in the risk of progression when using
sonidegib compared to vismodegib is 59.1%.

To confirm the presence of statistically significant
differences in efficacy between sonidegib and
vismodegib, a hypothesis test was also conducted on
the equality of the proportions of patients with [aBCC
who did not have disease progression 12 months
after the start of therapy. At the first stage, the null
hypothesis (HO) was formulated: the proportions of
patients without disease progression in the groups
receiving sonidegib and vismodegib do not differ
statistically significantly and any observed differences
are due to random factors. The alternative hypothesis
(H1) assumed the presence of a statistically significant

1 Engauge Digitizer. Available from: http://digitizer.sourceforge.net/
2 Medical and biological statistics [text]. Stanton gloss; Buzikashvili NE,
Samoilova DV, editors; Moscow: Pravda; 1999. 459 p. Russian
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difference in the efficacy of the two treatment
methods, expressed in the difference in the proportions
of patients without progression 12 months after the
start of therapy. A significance level of a = 0.05 was
used to test the hypothesis.

Data analysis and assessment of the statistical
significance of differences between proportions were
carried out in the statistical environment R version 4.4.3
using the prop.test() function. This function implements
a z-test for comparing proportions using statistics based
on an approximation to the x? distribution, taking
as arguments the number of successful outcomes
(number of patients without progression) and the total
number of observations in each group. The prop.test()
function also allows you to calculate the p-value, Cl for
the difference in proportions and the value of the test
statistic, which provides a comprehensive assessment
of the presence of statistically significant differences
between groups. The results of the z-test for the
equality of proportions are presented in Table 5.

The test statistically
significant differences, which is consistent with the
calculations of OR and RR and further confirms the

results demonstrated

advantage of sonidegib in efficacy according to the
PFS criterion. Thus, the conclusions obtained justify
the choice of the “cost—effectiveness” method for
further clinical and economic assessment of the use

of sonidegib.

Methodology for developing a model

for conducting a clinical and economic

assessment of the use of the sonidegib

in a wide clinical practice

To analyze the economic consequences of the use
of sonidegib in a wide clinical practice, a model was
developed according to the “decision tree”. A graphical
diagram of the model is presented earlier in Figure 2.
Based on the results of determining the characteristics
of the new medical technology, studying existing
approaches to the treatment of patients with BCC and
selecting alternatives for comparison, a systematic
search and review of data on the comparative efficacy
of alternative technologies for selecting a research
method, the model included 2 alternative scenarios for
the treatment of patients with [aBCC in the 1-line of
therapy:

e Scenario 1 — the use of vismodegib in the 1-line

of therapy of patients in the target population;
e Scenario 2 — the use of sonidegib in the 1-line of
therapy of patients in the target population.

Volume XIlII, Issue 3, 2025



Hay4Ho-npakTunyeckuin XxypHan

OPUTNHAJIbHAA CTATbA

gﬁgMﬁ%ﬂg S DOI: 10.19163/2307-9266-2025-13-3-184-201
(PHARMACY & PHARMACOLOGY)
The current national CG do not provide methodology. Data on the clinical efficacy of alternative

recommendations for the treatment of patients with
laBCC after disease progression during therapy with
SHh signaling pathway inhibitors. In this regard, when
conducting a clinical and economic assessment, a
conservative scenario was considered, i.e. only direct
costs for the 1-line therapy were taken into account.
However, it should be noted that in the practical
recommendations of the Russian Society of Clinical
Oncology, in case of ineffectiveness or intolerance
of the 1st line targeted therapy, immune checkpoint
inhibitors, or PD-1 inhibitors — cemiplimab, nivolumab,
pembrolizumab are used as drugs of choice in
the 2-line [7]. The lack of accounting for costs and
efficacy in the 2-line may lead to an incomplete
assessment of the clinical and economic efficacy of
sonidegib, which is a limitation of this study.

Methodology for accounting for costs when

conducting a clinical and economic assessment

The calculation of the costs of drug therapy for
the interventions under consideration was carried
out on the basis of information on the methods of
administration and dosage regimens indicated in the
GCM. Information on prices for vismodegib was used
as a source of information on the current registered
maximum selling price (MSP) of the manufacturer,
posted in the State Register of Registered Prices for
Medicines®®. During 2024, the generic of the original
vismodegib was not purchased at the expense of
budgetary funds to ensure state and municipal needs.
Nevertheless, to assess the potential impact of
participation in the procurement of the original and
reproduced medicine, the average registered MSP
within the INN vismodegib was taken into account.
Data on the MSP planned for registration for the
medicine proposed for inclusion were provided by
the manufacturing company. The duration of 1 month
was taken as 30.44 days. The calculations took into
account the allowances established by the legislation of
the Russian Federation (VAT 10%). Key parameters for
calculating the costs of conducting the 1st line therapy
in the base scenario are given in Table 6.

Methodology for calculating clinical

and economic indicators

The calculation of cost—effectiveness ratio (CER)
indicators was carried out to the generally accepted

3 The State register of marginal selling prices. Vismodegib. Available
from: https:// grls.minzdrav.gov.ru/PriceLims.aspx

Tom 13, Beinyck 3, 2025

technologies and information on the costs of drug
therapy depending on the chosen treatment scenario
were used to calculate CER™:

Cost;
Ef;

CER, =

where CER — cost—effectiveness ratio when using
therapy scenario i; Cost, — costs per 1 patient per course
of therapy using scenario i; Ef — efficacy of therapy
using scenario i.

The incremental cost—effectiveness ratio (ICER)
was also calculated to assess the clinical and economic
benefits of sonidegib in the population of patients
continuing the 1-line therapy by the end of 1 year of
treatment. To calculate ICER, data on the clinical efficacy
of alternative technologies from the BOLT [10] and
ERIVANCE [12] studies, and the costs of drug therapy
in the case of using each of the options included in the
study were used?:

where ICER — incremental cost—effectiveness ratio;
ACost — the difference in the costs of therapy between
alternative treatment scenarios in the 1-line of therapy;
AEf — the difference in efficacy between alternative
treatment scenarios in the 1-line of therapy.

Analysis of the sensitivity of the results

to changes in input parameters

To study the stability of the results obtained to
changes in the key parameters used in the calculations,
a sensitivity analysis was carried out to changes in the
MSP for medicine and efficacy indicators.

To assess the stability of the results obtained
to changes in the efficacy of sonidegib, a one-factor
analysis of the sensitivity was carried out to changes
in the base value of the median PFS (22.1 months)
within the confidence interval. To assess the stability
of the results obtained to changes in the efficacy of
vismodegib, a one-factor analysis of the sensitivity was
carried out to changes in the base value of the median
PFS within the CI.

To assess the stability of the results obtained to
changes in the MSP for sonidegib and vismodegib,
3 variants of sensitivity analysis were carried out:

In the first variant analysis for sonidegib, the base

4 Clinical and economic analysis; Vorobyev PA, Avksentieva MV, Yuryev
AS, et al. Moscow: Newdiamed; 2004. 404 p. Russian
5 |bid.
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value of the MSP was 189 158.29 rubles per package,
varied in the range from +5 to +20% with a step of 5%.
The initial value of the MSP for vismodegib did not
change.

In the second variant base value of the MSP of
sonidegib, the initial value of the MSP of vismodegib
was reduced by 22.5% to the MSP for the reproduced
drug.

The third variant assessed the stability of the
results obtained when the MSP for vismodegib was
reduced by 22.5% and the MSP for vismodegib was
reduced by 10%.

Key parameters for conducting the analysis of the
sensitivity according to the price criterion for drugs are
given in Table 7.

Research period
The economic consequences of the proposed
inclusion of the sonidegib were assessed within 1 year.

Discounting

As the modeling period was 1 year, discounting was
not used to bring future cash income to the present
moment.

RESULTS

Hedgehog (Hh) inhibitors are a key group of
targeted medicines aimed to block the Hedgehog
signaling pathway, which plays an important role in the
pathogenesis of BCC [17, 18]. Hedgehog inhibitors are
the only option for treating patients with progressive

BCC when surgery or radiation therapy is not
possible [19, 20].
The most studied and clinically significant

representatives of this group are vismodegib and
sonidegib. Vismodegib became the first Hedgehog
signaling pathway inhibitor to be approved by the
U.S. Food and Drug Administration (FDA) for the
treatment of metastatic and locally advanced BCC
that has recurred after surgery or when surgery or
radiation therapy is not possible [21]. The efficacy and
safety of vismodegib was studied in the international
multicenter phase Il ERIVANCE study, which included
104 patients with metastatic and locally advanced
BCC. The primary endpoint of the study was to assess
the objective response to therapy (reduction in tumor
size). Secondary outcomes included objective response
rate, duration of response to therapy, PFS, and overall
survival (0S). According to the results of the study,
in patients with locally advanced BCC and metastatic

196

BCC who received vismodegib, the overall response
rate (ORR) was 43% according to the assessment of an
independent expert commission and 60% according
to the assessment of local researchers for the cohort
of 1aBCC, and for the cohort of metastatic BCC —
30 and 45%, respectively. The median duration of
response was 7.6 months, and PFS was 9.5 months in
both cohorts. After 39 months of follow-up, the ORR
according to local investigators was 60.3% for the group
of patients with 1aBCC and 48.5% for patients with
metastatic BCC. The median duration of response was
26.2 months for 1aBCC and 14.8 months for metastatic
BCC. The median OS could not be established in the
cohort of 1aBCC, while in the cohort of metastatic BCC
it was 33.4 months [12-14]. In 2015, the FDA and
EMA approved another Hedgehog inhibitor, sonidegib
(TN Odomzo®)*, for the treatment of adult patients
with 1aBCC, with recurrence after surgery or radiation
therapy, or patients who are not candidates for surgery
or radiation therapy. The efficacy and safety of the
medicine was studied in an international multicenter
double-blind
I BOLT study involving 230 patients. The primary

randomized non-comparative phase
endpoint of the study was ORR, the proportion of
patients with the best overall response. Secondary
endpoints included response rate and duration,
progression-free survival PFS OS, and safety. The ORR
in patients with 1aBCC was 56% (95% Cl 43—-68). The
median PFS was 22.1 months (95% Cl not reached),
the median duration of response to therapy was 26.1
months (95% CI not reached) when sonidegib was used
at a dose of 200 mg once daily. Most adverse events
were manageable and reversible with interruption
of therapy or dose reduction. The median duration
of sonidegib therapy was 11.0 months — 68% of
patients took the drug for 8 months or more, 43% of
patients — 12 months or more, 24% of patients —
20 months or more [9-11]. In the Russian Federation,
the drug sonidegib became available in 2024.

To date, only one Hedgehog inhibitor, vismodegib,
is included in the Formulary and the List of Vital and
Essential Medicines. The medicine is recommended
for use in the 1st line of therapy in adults over 18
years of age for the treatment of metastatic or locally
advanced BCC with recurrence after surgical treatment
or the impracticality of surgical treatment or radiation

therapy.

% European Medicines Agency. Odomzo (Sonidegib). Available
from:  https://www.ema.europa.eu/en/ medicines/human/EPAR/
odomzot#tauthorisation-details
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No direct comparative studies of the efficacy
and safety of sonidegib and vismodegib have been
conducted. Based on our own calculations, the
OR of disease progression in patients with laBCC
receiving therapy with sonidegib and vismodegib after
12 months from the start of therapy was 0.27778
(95% CI 0.125-0.618; p = 0.0017; Z = 3.143). The
probability of progression in the sonidegib and
vismodegib groups was 0.182 and 0.444, respectively,
and the OR was 0.409 (95% Cl 0.229-0.732). Thus,
the reduction in the risk of progression when using
59.1%.

The results of data analysis and assessment of the

sonidegib compared to vismodegib was
significance of differences between the proportions
of patients without disease progression when using
sonidegib and vismodegib also made it possible to
draw conclusions about significant differences in
clinical outcomes between the analyzed technologies
according to the PFS criterion — x*>= 9.2007, df = 1,
p =0.002419, 95% Cl 0.09312-0.432132.

Based on the method of assessing direct costs,
the cost of 1-line therapy per 1 patient when using
vismodegib will be 2.84 million rubles per year, in the
case of using sonidegib — 2.53 million rubles per year.
The difference in costs between alternative treatment
scenarios in absolute terms is 308.55 thousand rubles
(or 10.86%) per 1 patient in favor of sonidegib (Table 8).

According to the data obtained, the use of
sonidegib with greater efficacy requires lower costs.
With the basic values of the median PFS for sonidegib
and vismodegib of 22.1 and 12.9 months, respectively,
the CER indicator was 114 626.71 rubles for sonidegib
and 220 294.99 rubles for vismodegib, which indicates
the clinical and economic advantages of sonidegib.
Changes in the efficacy of sonidegib and vismodegib
(median PFS) within the Cl showed the stability of the
results obtained in the study: the use of sonidegib
remains the dominant technology in terms of CER
when varying the values of the efficacy indicator and
medicine prices (Fig. 4).

With a difference in efficacy according to the
PFS criterion between the sonidegib and vismodegib
of 9.2 months, the ICER for sonidegib was
175 050.21 rubles per 1 unit of additional efficacy —
1 month of PFS. With a decrease in the efficacy of
sonidegib to the lower limit of the CI (PFS 14.8 months)
and the basic value of the median PFS for vismodegib
of 12.9 months, the ICER for sonidegib will be
36 527.03 rubles per 1 month of PFS with a difference
in efficacy of 1.9 months. With an initial PFS value
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for sonidegib of 22.1 months and an increase in the
efficacy of vismodegib to the upper limit of the CI
(median PFS 14.8 months), the ICER for sonidegib
will be 158 973.90 rubles per 1 month of PFS with a
difference in efficacy of 7.3 months.

With statistically significant advantages in the
efficacy of sonidegib, the percentage of cost deviation
“-10.86%"
sonidegib. In absolute terms, the savings per 1 patient

in the basic scenario was in favor of
was 308.55 thousand rubles per patient.

To interpret the results obtained regarding the
difference in costs, we used the provisions of the rules
for forming lists of medicinal products for medical
use'’. If the clinical efficacy of a medicine is statistically
significantly higher compared to an alternative
treatment option, and the difference in direct medical
costs is more than 10%, then the use of such a drug
is characterized by lower costs. Thus, we can say that
the use of sonidegib is characterized by lower costs
for therapy compared to vismodegib with statistically
significantly greater efficacy according to the PFS
criterion.

As part of the sensitivity analysis, it was shown
that the economic feasibility of using sonidegib in the
1st line is maintained in the range of increasing MPC
for the medicine from 5 to 20% with participation in
procurement to ensure state and municipal needs
for both the original and reproduced medicine within
the INN vismodegib. With an increase in the price of
sonidegib from 5 to 20%, a gradual decrease in the
economic benefit of sonidegib is observed, however,
even with the maximum price (+20%),
the difference in costs is +6.97% and is considered

increase
“insignificant”®. This indicates that the results are
resistant to changes in the price of sonidegib in this
range.

With a decrease in the price of vismodegib to
161 605.16 rubles (the price of the reproduced
drug) and the basic value of the price of sonidegib
(189 158.29 rubles), the percentage of cost deviation
between alternative treatment scenarios will increase
to +9.25%, which also does not lead to a significant
increase in direct costs when providing medical care
to patients with 1aBCC*. A decrease in prices for both
medicines leads to a decrease in the difference in

7 Decree of the Government of the Russian Federation dated August
28, 2014 No. 871 (as amended on July 25,2024) On Approval of the
Rules for the Formation of Lists of medicines for medical use and the
minimum range of medicines required for medical care. Russian

8 |bid.

9 Clinical Guidelines. Basal cell carcinoma of the skin; 2024.
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costs (to parity of 0.45%). The results of the sensitivity
analysis are shown in Table 9.

A comparative analysis of efficacy according to
the PFS criterion revealed the advantage of sonidegib
over vismodegib: OR of disease progression in
patients with [aBCC 12 months after the start of
therapy 0.27778 (95% Cl 0.125-0.618, p = 0.0017;
Z = 3.1423). The reduction in the risk of progression
when using sonidegib compared to vismodegib is
59.1% (OR = 0.409; 95% Cl 0.229-0.732, p = 0.0026;
Z = 3.013). The hypothesis about the equality of the
proportions of patients with [aBCC without disease
progression 12 months after the start of therapy
also made it possible to draw conclusions about
the presence of statistically significant differences
in efficacy between the two treatment methods in
favor of sonidegib — x?> = 9.2007, df = 1, p = 0.002419,
95% C1 0.09312-0.432132.

The cost of the therapy with sonidegib for 1 year
per 1 patient was 2.53 million rubles, which is 10.86%
lower compared to vismodegib, which corresponds
to an absolute savings of 308.55 thousand rubles per
1 patient. Thus, with greater efficacy, the use of
sonidegib requires lower costs.

The CER
(114 626.71 rubles) compared to vismodegib
(220 294.99 rubles), which also indicates the clinical
and economic advantages of sonidegib. Changes in

indicator for sonidegib is lower

key parameters for calculation within the sensitivity
analysis did not affect the results. According to the
CER indicator, the use of sonidegib remains the
dominant technology even with a median PFS value of
14.8 months — CER for sonidegib is 171 165.56 rubles,
which is lower than CER for vismodegib both at the
initial efficacy values for the medicine and with an
increase in the efficacy of vismodegib within the CI
(192 013.87 rubles). With a difference in efficacy
according to the PFS criterion between sonidegib and
vismodegib of 9.2 months, the ICER for sonidegib was
175 050.21 rubles per 1 unit of additional efficacy —
1 month of PFS.

DISCUSSION

A clinical and economic assessment of the use of
the sonidegib was carried out from the perspective of
the healthcare system in the short term in this study.
It seems appropriate to further study the clinical and
economic characteristics of sonidegib in the long term
in terms of its impact on overall survival rates and the
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achievement of the targets of the national project
“Combating Oncological Diseases” [23, 24].

A promising direction for further analysis of the
clinical and economic consequences of the use of
sonidegib in widespread practice is also the use of more
complex mathematical models. The results obtained
by Purser et al. are of interest, for example [25].
The authors developed a partitioned survival model
to analyze expected direct medical costs, life-years
gained (LYG), and quality-adjusted life-years (QALY)
within the time period of survival of patients with
laBCC. According to the modeling results, LYG without
discounting when using sonidegib and vismodegib was
3.89 years for both comparators. At the same time, the
expected direct medical costs for sonidegib were lower
compared to vismodegib and amounted to £108 037
and £129 435, respectively. The expected discounted
QALY indicators for sonidegib and vismodegib were
2.58 and 2.46, respectively. Sensitivity analysis showed
that the results are resistant to uncertainty and
variability of key parameters used for calculations.
According to the authors, sonidegib is the dominant
technology in terms of QALY and lower costs. Thus,
models based on partitioned survival are an effective
tool for assessing the clinical and economic benefits of
sonidegib in the long term.

Since clinical and economic models are limited
by the availability and quality of source data, it is also
advisable to take into account data from real clinical
practice, which will allow taking into account a wider
range of clinical outcomes and increase the accuracy of
the assessment [25].

From a practical point of view and adaptation in
relation to the conditions of real clinical practice, the
results obtained in the study by Garcia et al. are also
of interest [26]. The authors conducted a comparative
assessment of the efficacy and safety of sonidegib and
vismodegib based on available data from the BOLT
and ERIVANCE studies using effect size indicators: the
number of patients who need to be treated to achieve
a favorable effect (Number Needed to Treat — NNT),
the number of patients who must be exposed to risk
over a certain period so that one of them develops an
adverse outcome (Number Needed to Harm — NNH),
and the benefit-risk ratio when taking the medicine
(Likelihood to be helped or harmed — LHH). The
authors calculated the NNT indicator for sonidegib and
vismodegib based on data on ORR. The NNH indicator
was calculated using data on treatment discontinuation
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due to adverse events and the frequency of adverse
events. The LHH ratio was calculated as the ratio of the
corresponding NNH to NNT values for each drug.

For sonidegib (dose 200 mg), the NNT indicator
(the number of patients needed to treat to achieve
one objective response, ORR) after 18 months
was 1.65 (95% Cl 1.35-2.01), while for vismodegib
(150 mg) after 21 months — 2.10 (95% Cl 1.65-2.82).
The NNH indicator (the number of patients needed
to observe one case of an adverse event leading to
treatment discontinuation) was 1.9 (95% Cl 1.6-2.5)
for sonidegib and 1.8 (95% CI 1.4-2.2) for vismodegib.
The LHH values (the ratio of the probability of benefit
to the probability of harm) when treatment was
discontinued due to adverse events were 1.14 for
sonidegib and 0.84 for vismodegib, while when
taking into account adverse events > 3 degrees of
severity — 1.41 for sonidegib and 0.85 for vismodegib.
The NNT indicator reflects the efficacy of therapy and
demonstrates how many patients need to be treated in
order for one of them to achieve a clinically significant
response. In this case, a lower NNT for sonidegib
(1.65) indicates a higher probability of achieving a
therapeutic effect compared to vismodegib (2.10). The
NNH indicator characterizes the risk of adverse events
leading to treatment discontinuation. The NNH values
for sonidegib (1.9) and vismodegib (1.8) are close,
which indicates a comparatively similar frequency of
treatment discontinuations due to adverse effects.
The LHH ratio integrates information about the benefit
and harm of treatment, reflecting the probability
of obtaining clinical benefit compared to the risk of
developing adverse events. An LHH value greater
than one (1.14 and 1.41 for sonidegib) indicates that
sonidegib therapy is more likely to lead to a positive
effect than to treatment discontinuation due to
adverse events, while values below one (0.84 and 0.85
for vismodegib) indicate the opposite — the risk of
harm exceeds the probability of benefit. Based on the
results obtained, the authors concluded that these
indicators confirm a more favorable benefit-risk profile
for sonidegib compared to vismodegib. However,
they conclude that the conclusions obtained require
confirmation in clinical practice and/or in randomized
direct comparative studies [26].

Limitations of the study
Duetothelack of directcomparative studies between
the vismodegib and sonidegib, the choice of research
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method (justification of the research hypothesis) was
carried out on the basis of our own calculations of OR
and RR of disease progression in patients with laBCC
receiving therapy with these medicines, 12 months
after the start of treatment, and the results of testing
the hypothesis about the equality of the proportions
of patients with 1aBCC without disease progression
12 months after the start of therapy.

The study used a conservative scenario to assess
the direct medical costs of systemic targeted therapy
for patients with [aBCC: accounting for costs only for
the 1-line of therapy. The Russian Society of Clinical
Oncology recommends the use of PD-1 inhibitors
after disease progression while using Hedgehog
inhibitors. In the 2-line of therapy, the cost of
1 administration, for example, for nivolumab, will be
205 104.24 rubles with a dosing regimen of 240 mg
every 14 days and 341 840.40 rubles with a dosing
regimen of 480 mg every 21 days [7] at an average price
per 1 mg of 7 769.01 according to the Unified System
of Cataloging of Medicines®* and VAT of 10%. The cost
of 1 month of treatment with Hedgehog inhibitors in
the 1-line is 236 817.11 rubles when using vismodegib
and 211 104.20 rubles in the case of using sonidegib.
Reducing the risk of progression when using sonidegib
in the 1st line potentially helps to reduce budget
expenditures when patients with 1aBCC transition to the
2nd line of therapy.

Despite the objective assumptions and limitations
of the study, even under a conservative assessment
scenario, clinical and economic advantages of sonidegib
were identified. Accumulation and analysis of real-world
data on the management of patients with 1aBCC after
progression while using Hedgehog inhibitors will allow
further clarification and supplementation of the clinical
and economic characteristics of sonidegib. Nevertheless,
the results already obtained allow us to conclude that
the medicine has a positive clinical and economic impact
when used in widespread clinical practice.

CONCLUSION

Based on the results obtained in the study, the
hypothesis about the clinical and economic advantages
of sonidegib in the treatment of 1aBCC was confirmed,
and data on the clinical and economic feasibility of
using sonidegib in widespread clinical practice were
obtained.

20Unified System of Cataloging of Medicines. Nivolumab. Available from:
https://esklp.egisz.rosminzdrav.ru/esklp/smnn?smnn_gid=1ee6860a-
bf5b-11e9-bd5d-93a13b914aa9&page=1&per_page=40
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