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Background. Standard first-line therapy options for patients with locally advanced or metastatic urothelial carcinoma
(UC) is platinum-based chemotherapy. Currently, patients also have access to immune checkpoint inhibitors (ICIs)
such as pembrolizumab, nivolumab, and atezolizumab, along with avelumab, which, unlike other drugs in this class,
can be used as maintenance therapy after first-line platinum-based chemotherapy.

Aim. To evaluate the effects of using ICIs in treating adult patients with locally advanced or metastatic UC on reducing

overall and one-year cancer mortality in Russia.

Materials and methods. A mathematical model based on overall survival and progression-free survival data from clini-
cal trials has been proposed. This model describes duration of therapy and treatment outcomes for cases of treatment
without ICIs (routine clinical practice); with pembrolizumab, nivolumab, and atezolizumab in first and second-line
therapy according to real-life clinical practice (current practice); and with avelumab as maintenance therapy after
platinum-based chemotherapy (proposed practice) over a 3-year period. The model was used to estimate the number
of lives saved and healthcare system costs when transitioning from historical to current practice, and from current to
proposed practice over a three-year horizon, considering the number of locally advanced or metastatic UC patients who
may start platinum-based therapy annually in Russia.

Results. Annually, up to 4,182 patients with locally advanced or metastatic UC in Russia can start platinum-based che-
motherapy. Compared to historical practice, the use of pembrolizumab, nivolumab, and atezolizumab in the first
and second lines of therapy in accordance with the routine clinical practice allows to reduce mortality from malignant
neoplasms by 553 cases over a 3-year horizon. Over the same period, avelumab-based treatment would additionally
save 2,506 lives. Moreover, the cost of saving one life with the use of avelumab amounts to 6.0 million rubles, which
is 9 % lower than the cost of saving one life with the use of other ICIs (6.6 million rubles).

Conclusion. The use of avelumab as maintenance therapy after platinum-based chemotherapy in the 1° line in patients with
locally advanced or metastatic UC has a significant and quantifiable impact on reducing cancer-related mortality in Russia.
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Introduction

Cancer is the second leading cause of death after cardio-
vascular diseases. Since 2019, Russia has been implement-
ing the Federal Project “Cancer control” (hereinafter re-
ferred to as the “Federal project”), focusing mainly on
reducing neoplasm (including malignant neoplasm)-

related mortality to 195.1 cases per 100,000 population
by 2024 [1].

In recent years, a range of novel and highly effective
drugs have become available, which are able to signifi-
cantly improve the prognosis for patients in certain clinical
situations and hence contribute to the attainment
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of the target indicators of the Federal project. There has
been progress in treating locally advanced or metastatic
urothelial carcinoma (UC), which can now be treated
in the 1% and 2" lines with immune checkpoint inhibitors
(ICIs) such as pembrolizumab, nivolumab and atezoli-
zumab. Along with those, Russian patients now have access
to avelumab, which, unlike other drugs in this class, can be used
as maintenance therapy upon taking the disease under control
after 1*-line platinum drugs.

Several clinical studies have demonstrated that these
treatment options can help to achieve a statistically significant
increase in the overall survival rate compared to the standard
therapy. As an example, the results of the randomized clin-
ical study JAVELIN Bladder 100 have shown that adult
patients with locally advanced or metastatic UC whose
disease did not progress after platinum-based induction
chemotherapy had the hazard ratio of death 0.77 compared
to placebo when using avelumab as 1%-line maintenance
therapy (95 % confidence interval (CI) 0.64—0.92 %) [2].
In another clinical situation featuring patients with locally ad-
vanced or metastatic UC who were treated with pembrolizum-
ab as a 2"-line therapy, the hazard ratio of death versus chemo-
therapy was 0.71 (95 % CI 0.59—0.86) [3], and 0.82 (95 % CI
0.71—-0.94) when using atezolizumab [4].

So far, the literature has no answer as to the impact
of ICIs on the key indicators of the Federal project, which
are cancer mortality and one-year mortality.

The aim of the study is to estimate the impact of using
novel ICIs to treat adult patients with locally advanced
or metastatic UC on reducing overall and one-year cancer
mortality in Russia.

Materials and methods

Characteristics and size of target patient population

Adult patients with locally advanced or metastatic UC
who are eligible for platinum-based chemotherapy were
considered in this study.

The patient number was determined as indicated in Fig. 1,
considering only bladder cancer (BC), which accounts
for up to 90 % of urothelial carcinomas (UCs) [5]. This
restriction is due to the lack of statistical data on the inci-
dence of other types of UC in Russia.

The year 2021 saw 14,352 morphologically confirmed new
BC cases registered [6]. According to the literature, UC ac-
counts for up to 90 % of BC cases [6]. The clinical guide-
lines [7] stipulate that patients with non-muscle-invasive
cancer (stage I) have an indication for transurethral resec-
tion, after which the disease progresses to the muscle-inva-
sive form in about 25 % cases [8], requiring radical cystec-
tomy. In 50—90 % of those cases (70 % on average),
the disease progresses to locally advanced or metastatic UC over
a certain time [8]. The recurrence rate in patients with status
post radical cystectomy performed for newly identified muscle-
invasive cancer in stages II—I1la is about 50 % [7].

Up to 90 % of patients with locally advanced or meta-
static UC can be treated using platinum-based drugs [9].
Thus, the target population of patients with locally advanced
or metastatic UC who have an indication for platinum-
based chemotherapy is 4,182 people in Russia annually.

Comparators
To attain the aim of the study, which was to estimate
the impact of using novel ICIs to treat adult patients

BC was registered and morphologically confirmed in 2021 in 14,352 patients [5]

l 90 % [4]

New cases of urothelial carcinoma

8.7 % [5]
56.7 %
21.8 % [5] 118%[5]
Stage | Stage | Stage lll Stage IV
(locally advanced
\25 % [7] 91 % V \%[9] or n{etastatic
] 50 % [6] new cases)
Progression to MIBC Resectable cases Unresectable cases

[ 7091 |50 %61
Progression Recurrence in patients with MIBC after surgery

b |

Patients with locally advanced or metastatic urothelial carcinoma
|90 9618
Patients with locally advanced or metastatic urothelial carcinoma who are eligible for platinum-based chemotherapy

Fig. 1. Estimation of the size of the target patient population. BC — bladder cancer; MIBC — muscle-invasive bladder cancer (source [5—10])
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Fig. 2. Historical therapy practice (compiled by the authors)

with locally advanced or metastatic UC, the 1% comparison
option chosen was the historical approach of managing such
patients without using ICIs (Fig. 2). It was assumed
in historical approach that all patients received either cispla-
tin or carboplatin as 1%-line therapy (combined with gem-
citabine in either case), while the patients were distributed
between the platinum-based chemotherapy options accor-
ding to an expert estimation [9]. In case of progression,
it was assumed that vinflunine, docetaxel, or paclitaxel were
used in all living patients.

As the 2" comparison option, we considered the current
approach of treating the target patient population using
atezolizumab or pembrolizumab (in some patients with
PD-L1 >5 % or CPS >10 and contraindicated for cisplatin),

as well as atezolizumab, pembrolizumab, or nivolumab
in 2"-line therapy in some patients without history of using
ICIs (Fig. 3). The frequency of PD-L1 >5 % or CPS >10
(30 %) was estimated based on patient characteristics from the
randomized clinical studies IMvigor210 [11], IMvigor211 [4],
KEYNOTE-052 [3], and CheckMate 275 [12]. The fre-
quency of prescription of the drugs in 1%- and 2"-line therapy
was determined based on the IPSOS materials on the actual
practice of treating patients in the clinical situation in ques-
tion. Data on 2"-line therapy were obtained from a survey
conducted among doctors in 2021, who were treating 127 pa-
tients in total. Data on 1*-line therapy were obtained from
a survey of doctors in 2021, who were treating 650 patients
in total.
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Fig. 3. Current therapy practice (compiled by the authors). * Relative to the number of individuals starting therapy
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Fig. 4. Proposed therapy practice (compiled by the authors). *Relative to the number of individuals starting therapy

Finally, the 3 comparison option was used to study the
using of avelumab as maintenance therapy upon taking the
disease under control after platinum-based therapy (pro-
vided that there were no signs of progression observed after
chemotherapy was completed), as well as atezolizumab,
pembrolizumab, or nivolumab in all patients refractory
to platinum drugs who survived to receive 2"-line therapy
(proposed approach ) (Fig. 4). In order to determine
the share of patients eligible to start maintenance therapy
with avelumab, whose disease did not progress upon com-
pletion of 4—6 cycles of platinum-based chemotherapy,
literature data was used concerning progression-free sur-
vival under platinum-based treatment after 4—6 therapy
cycles in the studies of IMvigor130 (in the carboplatin
group) [13] and by H. von der Maase et al. [14] for the
cisplatin group. Ultimately, avelumab can be prescribed
after cisplatin to 74 % patients; after carboplatin, to 81 %.

In every case, the drug administration regimens cor-
responded to the clinical guidelines [7] and the prescribing
information of the respective drug.

Overall survival assessment

As each comparison option constitutes a sequence
of using various drugs at certain frequencies, conducting
the study required creating a model of overall survival of the
patients when the comparators are used.

This was done using a mathematical model developed
from the data on overall survival and progression-free sur-
vival in clinical studies of the drugs in question (Table 1).
The modeling horizon was 3 years; the modeling step, 1
month.

All comparators had models consisting of 2 blocks,
namely 18- and 2"-line therapy, with the respective drugs
used at certain frequencies in each model (Fig. 5). The op-
tions of the 1%- and 2"¢-line therapy and the frequency
of their prescription are presented above in Fig. 2—4.

All patients start 1%-line therapy with a duration that
corresponds in the model to the median progression-free
survival in the clinical study of the respective drug, except
for platinum drugs before the prescription of avelumab,
which are used over 4—6 cycles of therapy (see Table 1).

Afterwards, the patients with no recurrence on chemo-
therapy were switched to treatment with avelumab in the pro-
posed approach. A patient may die under therapy with any
drug; the probability of death was estimated from the data
on overall survival in the study of the respective drug.

After 1%-line therapy was completed and the disease
progressed, the surviving patients who did not receive ICIs
in the 1% line were switched to 2"-line therapy with a duration
that corresponded to the median progression-free survival,
and the mortality to the overall survival of the patients when
this drug was used in the respective study (see Table 1).

Patients who became refractory to platinum and who
were not eligible for avelumab in the proposed practice were
switched to the 2"-line therapy as well. After ICIs were
prescribed in 19-line therapy, the subsequent treatment lines
were not modeled separately; the mortality for those patients
was estimated from the data on overall survival in the 1%-line
therapy studies.

The share of patients outside the state of death was
considered an estimate of the overall survival of the patients
in the historical, current, and proposed approaches.
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Table 1. Overall survival and progression-free survival for different therapies used in the study

Therapy duration (median

Line Ontion rogression-free survival), Source of therapy Source of overall
of therapy P prog > duration data survival data
months
Prior to avelumab 4.6 Calculation™® I viei ggg ;VI ?Zse el
Cisplatin + [14]
gemcitabine
Without avelumab 7.7 H. von der Maase et al., 2005 [14]
Prior to avelumab 3.5 Calculation* EORTC-30986 [15]
Carboplatin +
gemcitabine
1 Without avelumab 5.8 EORTC-30986 [15]
. . JAVELIN JAVELIN
Aft lat 5.7
Avelumab er clsplatin Bladder 100 [16] Bladder 100%* [2]
maintenanc After carboplatin 3.7 LAVEILIN LAVELLIN
P ) Bladder 100 [16] Bladder 100** [2]
Atezolizumab 4, 1%%* IMvigor210 [11]
Pembrolizumab 4.9%** KEYNOTE-052 [3]
Atezolizumab 2.1 IMvigor211 [4]
Pembrolizumab 2.1 KEYNOTE-045 [3]
2nd
Nivolumab 2.0 CheckMate 275 [12] CheckMate 275 [17]
Vinflunine/docetaxel/paclitaxel 4.0 IMvigor211 [4]

*Calculated value for 5 cycles (mean of 4—6 cycles taking into account cycle duration for the considered therapy type).
**In the final report from the randomized clinical trial JAVELIN Bladder 100 [2], overall survival included both chemotherapy period
(with cisplatin or carboplatin) and avelumab maintenance, therefore the data was corrected taking into account duration

of chemotherapy.

**% For populations with PD-L1>5 % (in case of atezolizumab) and CPS > 10 (in case of pembrolizumab), respectively.

Fig. 5. Mathematical model (compiled by the authors)

Estimation of costs

Only the costs for drug therapy using the considered
drugs were estimated. This was done according to the drug
administration regimens as stated in the clinical guidelines
[7] and the prices determined from the State Registry
of Maximum Sale Prices or average prices in public procure-
ment (for vinflunine) (Table 2).

Estimation of contribution to reducing overall

and one-year mortality

The number of prevented deaths (saved lives) using ICIs
was estimated using the method proposed before [18, 19],
where the number of saved lives was estimated for the case
of transitioning from the historical (not using ICIs) to the cur-
rent approach (using atezolizumab, nivolumab, and pembro-
lizumab in some of the eligible patients in 1*- and 2"-line
therapies according to the frequency of prescription of those
drugs in actual practice), and from the current to the proposed
approach (using avelumab as maintenance therapy in all
patients who were not refractory to platinum, as well as
atezolizumab, nivolumab, and pembrolizumab in 2"-line
therapy in patients who became refractory). Likewise,
the horizon of analysis was 3 years (2023—2025).

The method is based on the estimations of the patient
number and overall survival when each of the compared
options are used. Let us illustrate this estimation by suppos-
ing that there are 1,000 patients who can start therapy annu-
ally (Fig. 6). Considering overall survival for the respective
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Table 2. Drug prices (compiled by the authors)

International nonproprietary Price (without value added tax),
name rubles
Avelumab 49,800.00
Cisplatin 76.56
Gemcitabine 699.05
Carboplatin 354.92
Atezolizumab 215,930.09
Pembrolizumab 135,605.30
Nivolumab 31,076.23
77,691.35
Docetaxel 2482.94
Paclitaxel 2213.39
Vinflunine 15,390.52

Price (with value added tax),

rubles Pack size
54,780.0 20 mg/mL, 10 mL
84.2 1 mg/mL, 10 mL
768.9 200 mg, No. 1
390.4 10 mg/mL, 5 mL, No. 1
237,523.1 1200 mg/20 mL, No. 1
149,165.8 25 mg/mL, 4 mL, No. 1
34,183.9 10 mg/mL, 4 mL, No. 1
85,460.5 10 mg/mL, 10 mL, No. 1
2731.2 10 mg/mL, 2 mL, No. 1
2434.7 6 mg/mL, 5 mL, No. 1
16,929.6 25 mg/mL, 2 mL, No. 1

Note. Prices are calculated as median registered prices in the National Registry of Maximal Selling Prices (with removed duplicates).
Vinflunine price was determined as mean price within the state procurement system.

1000
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\ Current practice
800
2 N
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o
g 400 — i —~— 2023 2024 2025
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200 Cohort 2024 186 40
Cohort 2025 186
0
0 3 6 9 12 15 18 21 24 727 30 33 36 Total 186 226 187

Time from start of therapy, months

Fig. 6. Diagram of the contribution of an innovative drug to reduction of mortality from neoplasms, including malignant tumors (calculated by the authors)

practice option (share of patients outside the state of death),
it can be determined how many patients from this cohort
will survive through the end of the 1% year. This amounts
to 694 patients in the proposed approach when avelumab
is used, and 508 patients in the cohort of those receiving
therapy using other ICIs in the current approach. Thus,
the number of prevented deaths in the 1% year will amount
to 694 — 508 = 186 cases.

By the end of the 2™ year, this cohort will contain 447 living
patients when therapy with avelumab is used according
to the proposed approach, and 221 patients when therapy with
other IClIs is used according to the current approach. This means
that 694 — 447 = 247 patients will die in the 2" year in the first
case, and 508 — 221 = 287 patients will die in the 2" year
in the second case. Thus, the number of prevented deaths

6

in the 2" year will amount to 287 — 247 = 40 cases. This
should be complemented by the number of prevented deaths
under treatment using avelumab according to the proposed
approach in patients who started therapy in the 2™ year, which
is 186 cases. Thus, the total prevented deaths in the 2" year
will amount to 40 + 186 = 226 cases.

The same method is used for estimation of the subse-
quent years and for comparison of the current approach
using atezolizumab, pembrolizumab, and nivolumab against
the historical approach when no ICIs were used.

In order to estimate the contribution of novel drugs for the
treatment of UC to attaining the aims of the Federal project
to reduce the mortality of the population from MNs (as per-
centage), the total number of saved lives when transitioning
from one approach to another was divided by the number
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of deaths to be prevented in 2023—2025 (in reference
to 2021) in order to achieve the aims of the Federal project*,
which is 4,670 cases in 2023 and 7,075 in each of 2024
and 2025.

Finally, the contribution to the one-year mortality in-
dicator was estimated, considering the reduction in morta-
lity in the cohort of patients diagnosed within one year
before that, which is 1,266 out of 4,182 patients. This esti-
mation was compared to the actual one-year mortality in-
dicators in the 1 year after the diagnosis was established,
for all cancer types and specifically for the BC as of 2021,
according to [6].

Sensitivity analysis

This work included an sensitivity analysis of the total
lives saved when transitioning to avelumab as maintenance
therapy (compared with the current approach) to the changes
in the basic premises of the model, which are therapy dura-
tion and overall survival of the drugs, frequency of prescrip-
tion in current approach, patient number, and share
of patients who are switched to therapy using avelumab
(which is, in the base case, 100 % of the patients who are
not refractory to platinum).

Results

Overall survival

The results of estimating the overall survival of the pa-
tients in the considered options are presented in Fig. 7.
The most favorable prognosis is observed in patients receiving

therapy using avelumab according to the proposed approach
(median overall survival is about 20.8 months from the start
of platinum-based therapy), and the worst, in patients recei-
ving therapy without ICIs according to the historical ap-
proach (median overall survival is about 12 months). If
other IClIs are used as part of the current approach , the
median overall survival is 12.4 months.

By the end of the 3" year, the overall survival under ther-
apy of locally advanced or metastatic UC using avelumab
according to the proposed approach is 33 %; if other ICIs are
used according to the current approach, 14 %; if no ICIs are
used according to the historical approach, 8 %.

Estimation of lives saved and reduction in one-year

mortality

Transitioning to atezolizumab, pembrolizumab,
and nivolumab in some of the patients in the 1%- and 2"-line
therapy (to the current approach) is estimated to save 553 lives
over 3 years, or prevent from 0.7 to 3.7 % deaths, to attain
the aims of the Federal project (Table 3).

Using avelumab in this category of patients over the same
period additionally saves up to 4.5 times more lives: in addi-
tion to 553 cases, it can prevent up to 2,506 deaths, which
is 11.1 to 16.6 % of the reduction in mortality necessary
to attain the aims of the Federal project (see Table 3).

The differences are even greater when examining the
contribution of the drugs in question to the reduction of one-
year mortality, as using avelumab may help reduce this indi-
cator from 13.8 to 12.1 % for BC and from 20.3 to 20.25 %

Time from start of therapy, months

100
80
O\O
S 60
2
2
‘40
[
>
o
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0
0 3 6 9 12
Current practice 100 91 77 67 52
— Proposed practice 100 91 86 78 70
— Historical practice 100 91 76 67 51

15 18 21 24 27 30 33 36
40 32 26 22 20 17 15 14
61 55 50 45 f 38 35 33
38 27 20 16 14 10 9 8

Fig. 7. Overall survival prediction for patients receiving therapy in accordance with the considered treatment practices for locally advanced or metastatic

urothelial carcinoma (calculated by the authors)

*Adjusted target values of the mortality indicator for 2023— 2024 were used, analogous to those presented in N.A. Avxentyev et al. [19].
The adjustment is necessary as the goal for mortality from MNs set for 2024 was attained for Russia in 2021.
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Table 3. Estimation of the number of prevented deaths and contribution to the target values of the Fight against Oncological Diseases federal project (federal

oncoproject) (compiled by the authors)

Number of deaths that

Transition from the current practice

Transition from the historical practice

must be prevented relative to the proposed practice to the current practice
Year to 2021 to achieve P ”
the target of the federal ~ Number of prevented Percent of contribution Number of prevented of coﬁi‘:ﬁ)l:l .
oncoproject deaths to the target value deaths
to the target value

2023 4670 777 16.6 34 0.7
2024 7075 946 13.4 254 3.6
2025 7075 783 11.1 265 3.7
Total 2506 553

Table 4. Estimation of the changes in one-year mortality (calculated by the authors, data [6])

Transition from the current practice

Transition from the historical practice

. One-year mortality to the proposed practice to the current practice
Malignant tumor ¢, a1 in 2021), %
One-year mortality, %  Change, p.p.  One-year mortality, %  Change, p.p.
All malignant tumors 20.300 20.252 —0.05 20.298 —0.002
Bladder cancer 13.800 12.120 —1.680 13.726 —0.074
Note. P.p. — percentage points.
for all cancer types, while the contribution from using ) o 8533.8
other ICIs is insignificant (Table 4). B without use of checkpoint inhibitors
Use of other checkpoint inhibitors
Estimation of additional costs and the cost M Use of avelumab
of one saved life
In the historical approach, the cost of treating the tar-
get population of patients with locally advanced or meta- 35044

static UC is estimated to amount to 2,287 million rubles
annually. In the current approach, when IClIs are used in some
of the eligible patients in 1%- and 2"-line therapy, the ex-
penses to treat the same patients have increased by 53 %, or by
1,217 million rubles annually, and amount to 3,504 million
rubles. Transitioning to therapy using avelumab will require an
additional 5,029 million rubles annually (Fig. 8).

The cost of one saved life was determined considering
the number of prevented deaths and the need for addi-
tional funding when transitioning from the no-ICI option
(historical approach) to using atezolizumab, pembroli-
zumab, and nivolumab in some of the patients in 1%-
and 2"-line therapy (current approach), and from using these
ICIs (current approach) to using avelumab (proposed ap-
proach) (Table 5). When transitioning from historical approach-
to using other ICls, the average cost of one saved life over
3 years amounts to 6.6 million rubles; when transitioning from
current approachto using avelumab, 6.0 million rubles.

2287.1

Fig. 8. Comparison of annual budget spending, millions of rubles (calculated
by the authors)

Sensitivity analysis

When transitioning from the current to the proposed ap-
proach, the number of averted deaths is most influenced by the
premises as to the share of patients who are switched to therapy
with avelumab and as to the patient number (Fig. 9).

The other parameters of the model have almost no
influence on the estimations obtained, therefore these re-
sults can be considered reasonably stable.
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Table 5. Estimation of the cost of 1 saved life (calculated by the authors)

Transition from the historical practice to the current

Transition from the current practice to avelumab use

practice
Year Cost of 1 saved Cost of 1 saved
Number of saved  Additional costs, OSLOL * Save Number of saved  Additional costs, OSLOL * Save
. e life, millions . s life, millions
lives, n millions of rubles lives, n millions of rubles
of rubles of rubles
2023 34 1217 35.8 777 5029 6.5
2024 254 1217 4.8 946 5029 5.3
2025 265 1217 4.6 783 5029 6.4
2023—-2025 553 3652 6.6 2506 15,088 6.0
Number of deaths averted 0 800 1600 2400 3200 4000

Size of the target population, £15 % from the baseline

Proportion of patients transferred to the proposed practice, 0...100 %

Avelumab effectiveness (after cisplatin + gemcitabine) per OS, 0.85...1.15

Avelumab effectiveness (after carboplatin + gemcitabine) per OS, 0.85...1.15
Duration of cisplatin + gemcitabine therapy in the 1 line
in the current practice, £20 % form baseline

Proportion of vinflunine/docetaxel/paclitaxel in the 2" line
in current practice, £10 % from the baseline

Proportion of pembrolizumab in the 2™ line (current practice),
+10 % from the baseline

Duration of cisplatin + gemcitabine therapy in the 1 line
in the proposed practice, £20 % form baseline

Duration of carboplatin + gemcitabine therapy in the 1 line
in the proposed practice, £20 % form baseline

[ Decreased value Increased value

Fig. 9. Results of the sensitivity analysis for the number of prevented deaths in 3 years due to transition to avelumab use (calculated by the authors). OS — overall

survival

Discussion

The results obtained in this study give reason to believe
that the potential contribution from using avelumab to treat
adult patients with locally advanced or metastatic UC
in the Russian Federation to the reduction of the mortality
of MNs and one-year mortality at the national level will
be significant.

Using avelumab just on one indication alone can con-
tribute up to 16 % to achieving the aim to reduce mortality
as required by the Federal project. Attaining such a contri-
bution will require an additional 5 billion rubles annually,
or 4 % of the total funds (140 billion rubles annually) al-
located for the project.

Even though using avelumab to treat the target patient
population requires additional funding compared to what
is being currently spent, the effect per ruble spent turns out
to be greater than with other IClIs, since the cost of one

saved life when transitioning to the treatment with ave-
lumab is 9 % lower than when transitioning from the his-
torical to the current approach.

It should be noted that the method proposed by us
in this study has certain limitations to be considered when
interpreting the results.

First, literature presents no data on direct comparison
of the comprehensive options of treating patients with locally
advanced or metastatic UC in 1%- and 2"- line therapies, only
comparing the individual therapeutic options within certain
clinical situations. Therefore, conducting this study required
modelling overall survival of the patients when using various
approaches to treating locally advanced or metastatic UC
as 19- and 2"-line therapies. It must be considered that the es-
timations obtained in the modeling are not as accurate or reliable
as a direct comparison, but it does not appear possible to di-
rectly compare the comprehensive approaches in question.
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It should also be noted that modeling the therapy dura-
tion and patient survival was based on data from foreign
clinical studies and actual foreign clinical practice.
The conclusions obtained in foreign studies may not always
be applicable in the Russian healthcare system.

Second, we estimated the number of patients based on
the assumption that 1%- and 2"-line therapies can be pre-
scribed to every living patient. However, data exists suggesting
that only 22.8 % of patients with metastatic UC in Russia
received one line of therapy, and 12.2 % received two lines
of therapy [20] (compared to 100 and 71—-81 % respec-
tively, depending on the 1%-line therapy option in current
approach, the figures on which our model is based). Taking
all of this into consideration will lead to a reduction in the
absolute number of prevented deaths and additional costs;
however, their ratio (the cost of one saved life) will remain
unchanged.

Finally, our estimation of the patient number was based
on BC alone, the only disease covered by the statistical
data [6]. However, the literature demonstrates that BC ac-
counts for 90 % of all UC cases, while urothelial cancer
of the upper urinary tract is extremely rare [21].

Conclusion

Up to 4,182 patients with locally advanced or metastatic
UC are eligible to start platinum-based therapy in Russia an-
nually.

Compared to historical approach, using pembrolizu-
mab, nivolumab, and atezolizumab in I*- and 2"-line
therapies in some of these patients according to the actual
frequency of prescription, reduces cancer mortality by 553
cases over a 3-year horizon, which amounts to 0.7 to 3.7 %
of the number of deaths to be prevented to attain the aims
of the Federal project.

Using avelumab over the same period will save an addi-
tional 2,506 lives, equivalent to the contribution of 11.1to 16.6 %
of the reduction in mortality to attain the aims of the Federal
project. This will reduce one-year mortality of BC from 13.8
to 12.1 %, and from 20.3 to 20.25 % for all cancer types.

When avelumab is used, the cost of one saved life
amounts to 6.0 million rubles, 9 % lower than that when
other IClIs are used, which is 6.6 million rubles.

Using novel antineoplastic drugs to treat locally ad-
vanced or metastatic UC results in a quantifiable contribu-
tion to the reduction of cancer mortality in Russia.
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