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Objective: Budget impact analysis of teriflunomide inclusion as first-line dis-
ease modifying drugs (DMD) therapy in the List to ensure patients with relaps-
ing-remitting multiple sclerosis (RRMS) within the programme ‘7 high-cost
nosologies’ on the budgets of Russian Federation (RF) federal and regional
public authorities in the field of health care.

Methads: Budget impact analysis was carried out from the perspective of fed-
eral and regional authorities of the RF, time horizon of the analysis: 5 years
(treatment costs) and 2 years (effectiveness). Population of analysis: patients
with RRMS in the RF. Data on clinical effectiveness of drugs was taken from
meta-analysis carried out by the Canadian Agency for Drugs and Technolo-
gies of Health (CADTH, Comparative Clinical and Cost Effectiveness of Drug
Therapies for Relapsing-Remitting Multiple Sclerosis, 2014). Within analysis
two scenarios were considered.: existing and new. In the existing scenario, ter-
iflunomide is not financed within the programme ‘7 high-cost nosologies’. In
this scenario, the drugs included in the List of drugs for provision of patients
with multiple sclerosis in accordance with the Decision of the Government
of the RF No. 2724-r: interferon beta-1a for intramuscular and subcutaneous
injection, interferon beta-1b, glatiramer acetate and natalizumab are consid-
ered. In new scenario, teriflunomide is added to the above-listed drugs from
01 January 2017. Total costs for patient management are calculated as a sum
of costs for therapy with DMD, costs for administration of DMD, costs for
diagnosis and monitoring of MS, costs for relapse treatment. All costs are cal-
culated on the basis of the standards of the Russian Ministry of Healthcare on
the management of patients with MS, data from open auctions for purchase of
DMDs in the framework of the programme ‘7 high-cost nosologies’ as well as
clinical guidelines (teriflunomide) and tariffs of Federal Compulsory Medical
Insurance Fund. Proportion of patients with disability progression receiving
each drug from the DMD group are calculated on the basis of Saint-Petersburg
Center of Multiple Sclerosis data. In the performed budget impact analysis,
changes in the structure of use of different DMD because of switching form
one drug to another one were taken into account.

Results: The budget impact model was based on the assumption that, in new
scenario, teriflunomide will be prescribed to the patients with disability rate
increased within the range from 0,5 to 1,49 according to EDSS scale. The
proportion of such patients as a result of comparison of average rate in 2015
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with 2014 was 11,01%. For natalizumab 2 groups of patients were chosen.
The first group - patients in whom EDSS rate has increased by 1,5 and more
and there was one and more relapse per year (1,50%). The second group -
patients in whom EDSS rate has increased within the range from 0,5 to 1,49
and there was one and more relapse per year (7,39%). In new scenario, na-
talizumab will be received by the patients from the first group. In existing sce-
nario, it is assumed that natalizumab will be received by the patients from both
groups. Total costs of federal and regional authorities for patient management
in 2016 are equal to 13 235 940 849,78 RUB. Absence of teriflunomide in the
programme is connected with total costs for patient management equal to
15148 068 132,89 RUB in 2017 and 16 893 811 827,74 RUB in 2018. Inclu-
sion of teriflunomide is connected with total costs for patient management
equal to 14 908 830 663,19 RUB (2017) and 16 406 368 100,05 RUB (2018).

Conclusion: Inclusion of teriflunomide into the programme ‘7 high-cost nosol-
ogies’ will cause total cost saving for budget of federal authorities of the RF
in the field of healthcare of 268 666 174,08 RUB and 517 023 249,99 RUB in
2017 and 2018, respectively, and total costs of federal and regional authorities
of the RF in the field of healthcare for provision of patients with multiple scle-
rosis will be reduced by 239 237 469,70 RUB in 2017 and by 487 443 727,70
RUB in 2018.
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Introduction

Multiple sclerosis (MS) is a chronic progressive autoimmune disease of
the central nervous system observed in working-age population. This dis-
ease is characterized by constant increase of irreversible neurological deficit
caused by two main pathological processes: immune inflammation and neu-
rodegeneration.

In the world, prevalence rate of MS is 83 cases per 100,000 population,
incidence rate is 4,3 cases per 100,000 population [1]. In Russia, these rates
vary depending on geographical latitude and are equal to 35-70 cases per
100,000 population and 1-3 cases per 100,000 population, accordingly [2].
Annually, in Russia, approximately 5 thousand new cases of MS are regis-
tered [3], and total number of people affected by the disease is estimated
at 70 to 150 thousand [2]. The disease is 1,5-2 times more common in
women than in men [4]. Clinical manifestations of MS are various, at onset
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of the disease the most frequent symptoms are visual impairment in the
form of optic neuritis, sensory and motor disturbances. As disease pro-
gresses, progressive paresis of extremities, coordination impairment and
autonomic dysfunction become leading neurological symptoms causing
permanent disability in the patients. At the same time, intensity and severity
of the disease symptoms in patients are determined by disease duration.
In clinical picture of the disease, it is accepted to identify clinically isolated
syndrome (CIS) during which still there are no signs of dissemination in
time, relapsing-remitting, secondary progressive and primary progressive
course of disease [5]. In 64,1% of multiple sclerosis cases relapsing-remit-
ting course with relapses is observed [6]. Over time the disease converts
into the stage of secondary progression when a permanent neurological
deficit constantly increases while relapses may present. After 10 years from
disease onset 30-37% of patients cannot walk independently, 50% have dif-
ficulties in the performance of professional duties, 80% are forced to leave
their work because of different manifestations of the disease, and nearly half
of them - during the first 3 years after MS diagnosis [7]. After 15 years from
disease onset 50% of patients have problems with movement, 30% are un-
able independently to serve themselves and need a physical assistance [8].

Mortality of MS is equal to 2 cases per 100 thousand population per year
[9]. In 50% of cases, infections of respiratory tract (pneumonias) and urinary
tract (urosepsis) are the cause of death [9].

Costs for the treatment of MS are great: in 2007, according to Multiple
Sclerosis International Federation, the economic burden caused by the dis-
ease was 41 334 USD per year per patient. In USA, average costs for one pa-
tient with early stage of MS are 8 500 USD per year without immunomodulat-
ing therapy, which costs about 12 000-15 000 USD per year, and on the later
stages of disease - 77 938 USD [10]. Costs for management of patient with
MS are proportional to patient disability degree. For example, in European
countries, the cost of treatment of patient with mild degree of disability is 18
000 euro per year, with moderate degree - 36 500 euro per year, with severe
degree of disability— 70 000 euro per year [10]. Total costs for the therapy of
1 patient during 2 years are equal to 72 120 USD that exceeds the costs for
prevention of disease relapse - 56 594 USD [10].

Accordingly, the progressive nature of disease which causes an increas-
ing evident disability of working-age people, reduced quality of life as well as
increased medical and non-medical costs for management of such patients
determine medical and social importance of MS [11].

The modern therapy of MS is based on pathogenetic therapy aimed at
treatment of relapse periods (treatment courses with corticosteroids, rarely in
severe cases — plasma exchange) as well as delaying disease progression with
drugs which can modify the course of multiple sclerosis (disease-modifying
drugs — DMD). The first DMD drugs with proved efficacy against MS were
interferon-beta (INF-B) and glatiramer acetate (GA) that currently remain to
have high significance for therapy. But this injection therapy has low efficacy
(30%) and cannot fully inhibit the activity of disease in the majority of MS
patients. According to the literature data, the low efficacy of interferon beta
therapy in some of the patients could be caused by the development of neu-
tralizing antibodies (Nab), the appearance of which occurs between 12-18
months after commencing therapy [14-18]. Depending on the preparation of
interferon beta, the rate of Nabs development vary within the range 2-45%.
High titers of Nabs cause clinical and radiological activity of multiple sclero-
sis that is accompanied with the increase in relapse rate by 50%, increase in
burden of disease by 17,6%. All of this is accompanied by increased disease
progression [15, 19-22].

Another widely discussed issue related to the therapy of any first-line
injectable drugs is the adherence of MS patients to DMD treatment which
relying on different published data, varies from 70-75% for interferon beta
[23] to 49% for glatiramer acetate [24]. Among the most common reasons
for patient refusal from the prescribed treatment are the unwillingness to use
injection forms (20,4-21,1%) and complications related to the subcutaneous
and intramuscular drug injections (32-32,9%) [22]. Also, in certain cases low
adherence is related to inability of self-injection [25] that can be managed
by the use of oral tablet forms [12]. Bad adherence to prescribed treatment
is a key factor of efficacy of ongoing therapy and the remaining clinical and
radiological activity of the disease.

During the last 5 years, for the patients with MS new therapies which have
an effective influence on different components of pathogenesis were devel-
oped. One of such new drugs with an unique mode of action is teriflunomide
registered in Russian Federation in 2014. In conducted international clinical
trials, teriflunomide has demonstrated an efficacy profile similar to the drugs
containing interferon beta and glatiramer acetate [12]. In two large phase Il

randomized placebo controlled clinical trials (TEMSO and TOWER), statisti-
cally significant delay of neurological deficit progression confirmed over 12
weeks was proved for teriflunomide at the dose of 14 mg compared with pla-
cebo and clinically significant influence of the drug on relapse rate of MS at
doses 7 and 14 mg [26, 27]. MRI studies data has confirmed clinical efficacy
of teriflunomide. A direct comparative trial has demonstrated a comparable
clinical efficacy of teriflunomide at the dose of 14 mg and high-dose INF-beta-
1a for subcutaneous administration [28]. Review of cumulative data of teri-
flunomide use at the doses of 7 and 14 mg with totally 2400 patients included
has proved that the drug is safe and well tolerated [13]. It is known that,
currently, more than 30 000 patients in the world have received the treatment
with Aubagio® within the framework of trials and real clinical practice [29].

Teriflunomide is registered and included into various international guide-
lines for MS treatment as first-line DMD as well as into the reimbursement
programmes for the patients with relapsing forms of MS in USA and various
European countries [12].

Despite the fact of high clinical relevance and existence of international
guidelines, new therapeutic properties aimed to reduce the activity of patho-
logical process and to delay the neurological deficit progression for preventing
disability and increase in quality of life are not fully used in the Russian Feder-
ation because of the absence of new drugs in the List of drugs for the patients
with hemophilia, cystic fibrosis, pituitary nanism, Gaucher’s disease, malig-
nancies of lymphoid, blood and related tissues, multiple sclerosis, persons
after organ and (or) tissue transplantation (hereinafter referred to as List).
The list of drugs is compiled not less than once in 3 years and is approved by
the Decision of the Government of the Russian Federation. Purchase of drugs
included in the List is financed from the federal budget (programme ‘7 high-
cost nosologies’). Inclusion of the drug into the List makes it possible to use
more widely the included drug in clinical practice.

This study is aimed at budget impact analysis of teriflunomide inclusion
in the financing of Russian Federation federal and regional public authorities
in the field of healthcare (hereinafter referred to as analysis of influence on
budget) as a first-line DMD therapy in the List for relapsing-remitting multiple
sclerosis patients.

Materials and methods of study

During the budget impact analysis principles of Good Research Practices
developed by an International Society for Pharmacoeconomics and Outcomes
Research for analysis of budget impact were used [30]. Within the framework
of the study, analysis of costs, analysis of impact on budget as well as predic-
tion of number of patients based on logarithmic trend line were done.

Point of view and time horizon of the analysis

Budget impact analysis was carried out from the point of view of feder-
al (Ministry of Healthcare of the Russian Federation) and regional executive
authorities of the Russian Federation in the field of healthcare (territorial pro-
gramme of state guaranties for the citizens of free medical service). Time
horizon of the analysis: 5 years. Analysis of treatment costs is carried out for
the period from 1 January 2014 to 31 December 2018, effectiveness assess-
ment - from 1 January 2017 to 31 December 2018.

Population of the analysis

The target population is patients with relapsing-remitting multiple sclero-
sis. On the basis of Federal State Statistics Service data [31] as well as data of
All-Russian Organization of Disabled People with Multiple Sclerosis regarding
the number of affected people in the Federal Registry of Persons with Multiple
Sclerosis (82 700 patients), prevalence of MS in the Russian Federation was
calculated (0,056% that is equivalent to 56 patients per 100000 population).
Incidence of multiple sclerosis used in experimental model is 2 per 100000
population [9]. Number of patients receiving drug therapy within the frame-
work of programme ‘7 high-cost nosologies’ is calculated. It became known
that, in 2016, approximately 30 712 (37,1%) patients will be provided with
DMD therapy. Taking into account the prevalence of disease equal to 0,056%,
the disease diagnosis rate is 96%.

Number of patients receiving disease-modifying drugs, included in the
List of drugs for provision of persons affected by multiple sclerosis in ac-
cordance with the Decision of the Government of the Russian Federation No.
2724-r of 26 December 2015, is calculated on the basis of auction purchases
of drugs for provision of multiple sclerosis patients organized by the Ministry
of Healthcare of the Russian Federation in 2008-2015 and published on the
Official web-site of United information system for purchasing activities [32]
as well as plan-schedule of purchase orders for goods, performance of work,
rendering services for state and municipal needs in 2016 (customer - Ministry



of Healthcare of Russia) and information included in the directions for use
(table 1).

not less than 2 years according to the most significant criterion of clinical and
economical evaluation - disability progression. During modeling of terifluno-

Table 1. Absolute number of patients receiving different DMD therapy in accordance with data of auction purchases for the period of 2008-2017

Disease-modifying Actual data Plan
drugs 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Teriflunomide 14 0 0 0 0 0 0 0 0 0 0
mg
'“‘e"e;g“u"ge'a'“ 470 973 1554 1950 2016 1903 3283 2997 2928
'"‘e"eg[;‘ 3;‘3'"’ 4872 5400 5946 5193 4894 5060 5518 6853 8090 8404
Glatiramer acetate | 3836 4774 6020 7189 9175 10838 12788 12800 13246 13355
'"‘e"";‘;“u‘;e'a‘” 1322 1615 2539 4015 4933 4901 6254 6378 5903 5355
Natalizumab 0 0 0 0 0 0 0 0 476 936
Total 10030 12259 15478 17951 20952 22815 26463 20314 30712 30977

The proportion of patients which were switched from one of first-line
DMD to another one within the first-line therapy (interferon beta-1a, interferon
beta-1b, glatiramer acetate) is calculated on the basis of data received from
Saint-Petersburg Multiple Sclerosis City Center (hereinafter referred to as SPb
MSCC) for 2014-2015 year (population size is 1596 patients). In the analysis,
possible changes in the structure of use of different disease-modifying drugs
in 2017 and 2018 are considered on the basis of prediction relating to the
changes of treatment by the patient from one drug to another one. Relying on
data of performed analysis, predictable number of patients who will be treated
with any of DMD in 2018 was determined.

Scenarios

In the performed analysis two scenarios were considered: existing at the
moment and a new one. In existing scenario teriflunomide is not financed
from the state programme ‘7 high-cost nosologies’. In this scenario, for the
treatment of adult patients with MS within the framework of the programme 7
high-cost nosologies’ the following drugs are used:

- interferon beta -1a for intramuscular injection;

- interferon beta -1a for subcutaneous injection;

- interferon beta -1b for subcutaneous injection;

- glatiramer acetate;

- natalizumab for intravenous infusions from the second half of 2016.

In the formation of application of subjects of the Russian Federation
on centralized procurement of medicines taking into account the addition-
al requirements for 2016 and annual requirement for 2017 the Ministry of
health of the Russian Federation recommended to use the following criteria
to switch the patients with relapsing-remitting MS from first-line DMDs on
a second-line drugs (international nonproprietary name — natalizumab, trade
name - Tysabri):

- two or more relapses, which required corticosteroid therapy during

the last 12 months;

- disability progression by 2 or more points according to EDSS scale

during the last 12 months;

- appearance of one or more active lesions on T1-weighted images or

two or more new T2-lesions.

Currently those patients with ineffectiveness of first-line drugs who do
not reach the criteria of mentioned above activity and considered as not eligi-
ble for 2-nd line treatment are involuntarily switched from one injection drug
to another one. Thus it is rarely possible to achieve the stability of process,
and therapy escalation is carried out on the later stages of the disease. Exist-
ence of first-line drug with another mode of action, in this case teriflunomide,
may contribute to the solution of this problem. Patient will continue the ther-
apy with first-line drug, but with another mode of action and the severity of
adverse events profile typical for second-line treatment will not increase.

For this reason, during the modeling of new teriflunomide drug prescrip-
tion, it is proposed to use group of patients with incomplete clinical response
to the therapy with interferons beta or glatiramer acetate conducted during

mide use, the assumption was taken into account that in new scenario the
medication will be used by the patients with incomplete response on first-line
therapy due to the following reasons:

- Nabs occurrence during the therapy with beta interferons;

- absence of adherence to injection therapy.

Due to the fact that at the moment to objectively assess the number of
such patients is not possible, we assumed that the effect of the above men-
tioned variants in these patients may be a significant increase in the level of
disability from 0.5 to 1.49 points per year compared with the previous year.
We used the average value of increase of level of disability on the EDSS scale
for the year in each patient due to the fact that multiple sclerosis occurs as an
increase of EDSS level by increasing the activity of the disease, and decline
during periods of remission. The range 0,5 — 1,49 points chosen due to the
fact that mathematically it is rounded to units, which is a criterion for a review
of the treatment of the patient.

The entire model for the purpose of natalizumab based on international
criteria for therapy escalation [33] on the basis of which the proportion of
patients requiring natalizumab treatment is more than in accordance with the
criteria of Ministry of health of Russia. To simulate the use of natalizumab 2
groups of patients requiring therapy escalation were selected. The first group
— patients with aggressive multiple sclerosis, who despite ongoing therapy of
DMDs during the year have had an increase in disability EDSS score of 1.5
points or more, and experienced one or more relapses per year. The second
group — patients with combination of two incomplete response to therapy cri-
teria - the value of EDSS score increased in the range of 0.5 to 1.49 points and
registered one or more relapses per year. All other drugs were used without
changes, in accordance with the constructed forecast.

Costs

Costs for drug therapy using different drugs were calculated by summing
up the costs for drug, its administration and therapy monitoring, relapse man-
agement (outpatient and inpatient). Costs for the DMD therapy are taken from
the official web-site of United information system for purchasing activities.
For teriflunomide and natalizumab the costs are calculated on the basis of
maximum retail prices for these medications published in the State Registry
of Maximum Retail Prices [34] because the prices for these drugs were regis-
tered in 2015 for natalizumab and in 2016 for teriflunomide and auctions for
purchase of these drugs has not been carried out by the Ministry of Healthcare
of the Russian Federation. Costs of annual therapy course for each drug were
calculated as multiplication of number of annually needed packages of drug
on the price of one package which is received on the basis of approximate ini-
tial contract price indicated in plan-schedule of applications for goods, perfor-
mance of work, rendering services for state and municipal needs in 2016. The
total costs on management of patients with multiple sclerosis were calculated
in accordance with the Standard of primary healthcare approved by the Order
of the Ministry of Healthcare of the Russian Federation No. 1542n of 24 De-
cember 2012 (hereinafter referred to as Standard). The costs for management



of 1 patient with multiple sclerosis in the remission stage were calculated on
the basis of summing up the medical costs on the outpatient management of
patient (costs for laboratory analysis and instrumental examination methods,
costs for consultations of specialists, costs for other medical services) as
well as costs on drug therapy during the reporting period - year (365 days) in
accordance with the Standard. The calculation of costs for medical services
rendered in outpatient conditions, for primary diagnosis and further man-
agement of patient was carried out on the basis of tariffs of medical service
rendered in outpatient conditions approved from 1 April 2015 by the Ministry
of Healthcare of Russia as exemplified by Territorial programme of Moscow
Complusory Medical Insurance [35]. In the model, changes of costs on patient
management during the first year and future years of therapy are taken into
account because of need for frequent clinical and diagnostic monitoring of
therapy safety at the beginning of drug use.

Budget impact analysis and therapy effectiveness

During the modeling, the data on efficacy of different DMDs received from
meta-analysis carried out by the Canadian Agency for Drugs and Technologies
of Health was taken into account [12]. From this analysis the rates of annual
relapse rates for different drugs (table 2) as well as data on disability progres-
sion were used (table 3).

Table 2. Annual relapse rate if disease-modifying drugs are used

Annual relapse rate

A I G [confidence intervall

Teriflunomide 14 mg 0,68 [0,56, 0,83]

Interferon beta-1a 30 pg 0,87 [0,76, 0,98]

Interferon beta-1b 250 g 0,67 [0,59, 0,77]

Glatiramer acetate 0,67 [0,60, 0,74]

Interferon beta-1a 44 g 0,67 [0,59, 0,76]

Natalizumab 0,3210,26, 0,38]

Risks ratio, confidence interval (Cl) 95%.

Table 3. Disability progression if different disease-modifying drugs are used

Disability progression in comparison with
placebo [confidence interval]

0.80 [0.50, 1.15]
0.87 [0.67, 1.09]
0.74 [0.50, 0.97]
0.83 [0.65, 1.02]
0.84[0.61, 1.08]
0.67 [0.40, 1.01]

Disease-modifying drugs

Teriflunomide 14 mg

Interferon beta-1a 30 ug
Interferon beta-1b 250 pg
Glatiramer acetate

Interferon beta-1a 44 g

Natalizumab

Risks ratio, confidence interval (Cl) 95%.

On the basis of received data the budget impact model was created in
which the costs for both scenarios were calculated: costs for drugs, cost of
their administration, therapy monitoring, relapse management (outpatient and
inpatient). Also the calculation of total costs for therapy of patients included
in the programme ‘7 high-cost nosologies’ is carried out. For comparison of
both scenarios, difference of cost between two scenarios is determined. In
execution of Decree of the Government of the Russian Federation No. 871
of 28 August 2014 ‘On Approval of the Regulations for Preparation of the
Lists of Drugs for Medical Use and the Minimum Range of Drugs Required
for Rendering Medical Care’ quantitative evaluation of clinical and economic
effectiveness of medical technology is carried out. For this reason, deviation
of costs indicator for the DMD therapy with inclusion of teriflunomide from the
costs on the patient management without its use is calculated.

This indicator is calculated using the following formula: [Costs for pa-
tient management receiving natalizumab therapy in existing scenario in 2017
- Costs for patient management receiving teriflunomide therapy in new sce-
nario in 2017/ (Costs for patient management receiving natalizumab therapy
in existing scenario 2017)]*100%.

Results

On the basis of the data about the auctions held by the Ministry of health
of Russia and the schedule of procurement, and constructed prediction were
calculated the number and proportion of patients receiving treatment for a
variety of DMDs in 2016-2017. The results are presented in table 4.

Table 4. Proportion of patients receiving different DMDs in accordance with auction purchases for 2008-2016 as well as in accordance with plan-schedule of procurement
held by the Ministry of Health of the Russian Federation (2017) and consumption prediction (2018)

Disease- Auction purchases Plan Prediction
modifying drugs | 5ggg 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018
Te":':"l:;“de 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%
ey 0,00% 3,83% 6,29% 8,66% 9,31% 8,84% 719% | 1120% | 9,76% 9,45% 9,06%
beta-1a 30 g
Interferon
4857% | 44.05% | 3842% | 2893% | 23.36% | 22,18% | 20.85% | 2338% | 26,34% | 27,13% | 28,31%
beta-1b 250 ug
Glatiramer
acotats 3825% | 38.94% | 38,89% | 40,05% | 43,79% | 47,50% | 48.32% | 4367% | 4313% | 4311% | 40,16%
Interferon
13,18% | 1317% | 1640% | 2237% | 2354% | 2148% | 2363% | 21,76% | 1922% | 17,29% | 18,94%
beta-1a 44 g
Natalizumab 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 1,55% 3,02% 3,53%
Total 100,00% | 100,00% | 100,00% | 100,00% | 100,00% | 100,00% | 100,00% | 100,00% | 100,00% | 100,00% | 100,00%




The number of patients who will receive natalizumab and the proportion
of patients receiving different DMDs with an increase of average disability
score according to EDSS scale in 2015 compared with 2014 are calculated on
the basis of data received from SPb MSCC. For analysis of the use of natali-
zumab 2 groups of patients were determined. The first group — patients whose
EDSS score increased by 1.5 points or more, and experienced one or more
relapses per year (1.5%). The second group — patients with increased EDSS
score in the range of 0.5 to 1.49 points and registered one or more relapses
per year (7,39%). In the new scenario, natalizumab will receive patients from
the first group. In the existing scenario, the assumption was made that natali-
zumab will be received by the patients of both groups (table 5).

The number of patients, that in new scenarios will be treated with teri-
flunomide, and the proportion of patients receiving a variety of DMDs with
the increase of the average value of EDSS disability score in 2015 compared
with 2014 based on data received from the St. Petersburg MS Center were
calculated. On the basis of total number of patients receiving DMDs therapy in
the framework of the “7 high-cost nosologies” in 2016 and number of patients
who in case of new scenario will receive teriflunomide in 2017-2018 was cal-
culated and is equal to 3380 patients in Russia.

In accordance with data transfer from one drug to another DMD the pro-
portion of patients receiving the variety of DMDs in existing and new scenarios
was calculated. In the model it is assumed that the switch to teriflunomide and
natalizumab will be gradual because of the need to supply medical establish-
ments with equipment, as well as sharing relevant knowledge and experience
with the medical staff. In the simulation used it was assumed that in 2017
teriflunomide will be assigned to 50% of patients from the calculated amount,
and in 2018, 100% of patients (3380) will be switched to teriflunomide. In its
turn on natalizumab 33% patients of 2 group will be switched in 2017 and
66% patients of 2 group will be transited in 2018 of the total number of 2
group patients who need natalizumab prescription.

Table 5. Proportion of patients if different disease-modifying drugs are used in
existing scenario

Disease-modifying | 5014 | 2015 | 2016 | 2017 | 2018
drugs
Teriflunomide | o 400, | 0.00% | 000% | 000% | 0,00%
14 mg
- 0, 0,
Interferon beta-1a 719% | 11.20% | 9.76% 9,27% 8,73%
30 pg
- 0, 0,
Interferon beta-1b 20,85% | 23.38% | 26.34% 26,61% | 27,37%
250 pg
Glatiramer acetate | 48,32% | 43,67% | 43,13% | 41,97% | 38,09%
- 0, 0,
Interferon beta-1a 2363% | 21.76% | 19.20% 16,69% | 17,86%
44 pg
Natalizumab 0,00% 0,00% 1,55% 5,46% 7,96%

In new scenario of standard therapy, from 1 January 2017, it is proposed
to add teriflunomide(table 6):

Table 6. Proportion of patients in case if different disease-modifying drugs are
used in new scenario

D'seas:"““d""'“g 2014 | 2015 | 2016 | 2017 | 2018
rugs
Teriflunomide | h50. | 000% | 000% | 546% | 9.91%
14 mg
Interferon beta-1a | ;0. | 11209 | 976% | 879% | 7.85%
30 ug
Interferon beta-1b | o, a50. | 93389, | 2634% | 25.96% | 26,19%
250 pg
Glatiramer acetate | 48,32% | 43,67% | 43,13% | 40,58% | 35,56%
'"‘e"e;‘;“u';e‘a'” 2363% | 2176% | 19.22% | 16,20% | 16,96%
Natalizumab | 000% | 0,00% | 155% | 302% | 353%

Costs

Costs for annual therapy course with teriflunomide are calculated on the
basis of the registered price of teriflunomide 14 mg No. 28 in State Registry
of Maximum Retail Prices [34] which is equal to 43 358,00 RUB without VAT
(with VAT - 47 693,80 RUB). The maximum contract price for the delivery of
the drug for planning of costs for provision of 1 patient with annual therapy
course is equal to 620 019,40 RUB.

Costs for management of patients receiving different DMDs is carried
out. The minimum total costs and costs for drug therapy were received for
Interferon beta-1b (subcutaneous) - 270 288,56 RUB and 218 334,60 RUB,
accordingly, maximum - for natalizumab (intravenous) — 1 337 232,00 RUB
and 1284 153,00 RUB.

Total costs for 1 patient management during the reporting period of 365
days with teriflunomide were 671 973,36 RUB. During the calculation of costs
for patient management using this drug, additional costs recommended by the
manufacturer (directions for use) [35] as well as experts of demyelinating dis-
eases section of All-Russian Society of Neurologists and Executive Committee
of the Council of Russian Multiple Sclerosis Researchers Committee (RMSRC)
[36], were considered and were equal to 14 301,50 RUB, (table 7). Accordingly,
the total costs for patient management during 365 days were 686 274,86 RUB.

Table 7. Costs for additional examination methods and consultation of specialists
for the purpose of therapy safety (RUB)

Name Costs, RUB
Laboratory methods of analysis 12820,95
Instrumental methods of examination 870,36
Consultation of specialists 610,19
Total costs for p:ltji;nt management, 143015

Costs for management of 1 patient with multiple sclerosis during relapse
without hospitalization (inpatient) in accordance with the tariffs of medical
service provided in conditions of day hospital within the framework of Terri-
torial programme of Moscow Compulsory Medical Insurance and Appendices
No. 6 and 10 to Tariff agreement for 2016 of 25 December 2015 [37], includ-
ing drug therapy with methylprednisolone 1000 mg daily IV during 5 days
(average duration of treatment) were equal to 10 547,7 RUB.

Costs for management of patients with multiple sclerosis in exacerbation
stage with hospitalization (hospital) in accordance with the tariffs of medical
service provided in conditions of hospital for completed disease treatment
cases within the framework of Territorial programme of Moscow Compulsory
Medical Insurance for 2016, including drug therapy with methylprednisolone
1000 mg daily IV during 9 days (average duration of hospitalization) were
equal to 64 641 RUB.

Total costs for management of patients with multiple sclerosis in outpa-
tient conditions for different DMDs are given in table 8.

Costs for disease-modifying drugs in 2016 for both scenarios were 11
457 225 174,87 RUB; in 2017, for scenario without inclusion of teriflunomide
-13 253 905 219,70 RUB, with inclusion of teriflunomide - 12 985 239 045,62
RUB; in 2018, without inclusion of teriflunomide - 14 884 667 527,32 RUB,
with inclusion of teriflunomide - 14 367 644 277,33 RUB.

Saving of costs of federal budget for use of disease-modifying drugs in
case of teriflunomide inclusion into the programme ‘7 high-cost nosologies’
will be 268 666 174,08 RUB in 2017 and 517 023 249,99 RUB in 2018, re-
spectively.

Total costs for patient management including drug therapy with dis-
ease-modifying drugs, costs for drug administration and therapy monitoring
as well as costs for relapse management at outpatient and inpatient stages of
patient management) in 2016 are equal to 13 235 940 849,78 RUB. Absence
of teriflunomide in the therapy is connected with costs for patient manage-
ment equal to 15 148 068 132,89 RUB in 2017 and 16 893 811 827,74 RUB in
2018. Inclusion of teriflunomide into the programme ‘7 high-cost nosologies’
is connected with costs equal to 14 908 830 663,19 RUB in 2017 and 16 406
368 100,05 RUB in 2018. Therefore, the inclusion of teriflunomide will result
in saving of 239 237 469,70 RUB and 487 443 727,70 RUB in 2017 and 2018,
accordingly (table 9).



Table 8. Costs for management of patients with multiple sclerosis in outpatient conditions, RUB

Drug products
Name : ;
. . Interferon B-1a Interferon B-18 | Glatiramer acetate Interferon B-1a Natalizumab
Teriflunomide, tablets (IM) (SC) (SC) (SC) (V)
Costs for laboratory methods of 49856 49856 49856 49856 49856 49856
analysis, RUB
Costs for instrumental methods 127515 127515 127515 127515 127515 127515
of examination, RUB
Costs for consultations of 2 468,86 2 468,86 2 468,86 2 468,86 2 468,86 2 468,86
specialists, RUB
Costs for drug therapy, RUB 620 019,40 223 735,20 218 334,60 400 982,40 533 950,56 1284 153,00
Costs for medical services, RUB 31748,00 31748,00 31748,00 31748,00 31748,00 32 873,04
Total costs for management of
1 patient during the reporting 671 973,36 275 689,16 270 288,56 452 936,36 585 904,52 1337 232,00
period of 365 days, RUB
Costs for additional measures
recommended by manufacturer, 14 301,50
RUB
Total costs for management of
1 patient during the reporting
_ period of 365 days taking 686 274,86 275 689,16 270 288,56 452 936,36 585 904,52 1337232,00
into account additional costs
(according to the opinion of
expert and manufacturer), RUB
Table 9. Comparative evaluation of costs of new and existing scenarios
Costs for drugs, RUB 2014 2015 2016 2017 2018
With teriflunomide 10091 514 586,77 10474 094 197,06 11457 225 174,87 12 985 239 045,62 14 367 644 277,33
Without teriflunomide 10 091 514 586,77 10474 094 197,06 11 457 225 174,87 13253 905 219,70 14 884 667 527,32
Difference 0,00 0,00 0,00 268 666 174,08 517 023 249,99
Costs for drug
administration, RUB 2014 2015 2016 2017 2018
With teriflunomide 0,00 0,00 593 429,47 1234 342,59 1533 224,88
Without teriflunomide 0,00 0,00 593 429,47 2231 995,32 3456 334,79
Difference 0,00 0,00 0,00 997 652,73 1923 109,92
BB LR 2014 2015 2016 2017 2018
monitoring, RUB
With teriflunomide 1374 025 243,26 1481288 441,10 1588 628 095,22 1720927 303,63 1823 487 340,79
Without teriflunomide 1374 025 243,26 1481288 441,10 1588 628 095,22 1696 377 777,58 1803 148 499,79
Difference 0,00 0,00 0,00 24 549 526,05 20 338 841,00
Costs for relapse
management, RUB 2014 2015 2016 2017 2018
With teriflunomide 169 857 966,82 181577 578,07 189 494 150,22 201 429 971,35 213703 257,05
Without teriflunomide 169 857 966,82 181577 578,07 189 494 150,22 195 553 140,28 202 539 465,85
Difference 0,00 0,00 0,00 5876 831,06 11163 791,21
Total costs, RUB 2014 2015 2016 2017 2018
With teriflunomide 11 635 397 796,84 12 136 960 216,23 13235940 849,78 14 908 830 663,19 16 406 368 100,05
Without teriflunomide 11 635 397 796,84 12 136 960 216,23 13 235 940 849,78 15148 068 132,89 16 893 811 827,74
Difference 0,00 0,00 0,00 239 237 469,70 487 443 727,70

Indicator deviation of costs reduction for disease-modifying drugs with
teriflunomide inclusion in comparison with the costs for patients treatment

Sensitivity analysis

« In case of 10% price discount for all drugs except teriflunomide:

without its use is calculated using the following formula:

[Costs for natalizumab therapy in existing scenario in 2017 - Costs for
teriflunomide therapy in new scenario in 2017/ (Costs for natalizumab therapy
in existing scenario 2017)]*100% = [(1693 patients * 1 284 135 RUB) - (1690
patients * 620 019,40 RUB) / 1693 persons * 1 284 135 RUB)]*100% = 51,80%.

« In case of 10% discount for all drugs except teriflunomide, inclusion of
teriflunomide into the programme ‘7 high-cost nosologies’ for use of
analysis in the population provides reduction of costs for purchase of
drugs by 131 488 032,01 RUB in 2017 and by 252 467 812,95 RUB in
2018 for federal budget and savings in amounts by 102 059 327,62 RUB



and 222 888 290,66 RUB, accordingly, for budgets of federal and regional
bodies of state authority of the Russian Fedarion in the healthcare field.
« In case of 17.5% price discount for all drugs except teriflunomide:

In case of 17.5% discount for all drugs except teriflunomide, inclusion of
teriflunomide into the programme ‘7 high-cost nosologies’ for use of analysis
in the population provides reduction of costs for purchase of drugs by 28 604
425,45 RUB in 2017 and by 54 051 235,18 RUB in 2018 for federal budget and
savings in amounts by 24 471 712,88 RUB in 2018 for budgets of federal and
regional public authorities of the Russian Federation in the field of healthcare.
In such case, the use of teriflunomide in 2017 will be more expensive by 824
278,93 RUB.

Discussion

For the first time, in the conditions of Russia, budget impact analysis of
teriflunomide (Aubagio) inclusion in the budgets of federal and regional public
authorities of the Russian Federation in the field of healthcare to provide
support for patients with relapsing-remitting multiple sclerosis as a first line
therapy was conducted. Two scenarios were compared:

« existing (without teriflunomide use) when natalizumab is prescribed to all
patients on first-line DMD therapy with EDSS disability score increase from
0,5 to 1,49 points and at least one registered relapse and to patients with
EDSS score increase on 1,5 or more points and one or more registered
relapse per year;

» new when teriflunomide was prescribed to the patients with EDSS score
increase from 0,5 to 1,49 points, and natalizumab was prescribed to the
patients with EDSS score increase on 1,5 or more points and one or more
registered relapses per year.

Costs for drug therapy using different drugs were calculated through
summing up the costs for: drug, its administration and therapy monitoring,
relapse management (outpatient and inpatient). As a result, it was shown that
the costs for disease-modifying drugs in 2016, in both scenarios, were 11 457
225174,87 RUB, in 2017, for the scenario without inclusion of teriflunomide -
13 253 905 219,70 RUB, with inclusion of teriflunomide - 12 985 239 045,62
RUB; in 2018, without inclusion of teriflunomide - 14 884 667 527,32 RUB,
with inclusion of teriflunomide - 14 367 644 277,33 RUB. In 2016, costs for
patient management including costs for drug therapy with disease-modifying
drugs are equal to 13 235 940 849,78 RUB. Absence of teriflunomide in
the therapy is connected with the costs for patient management equal to
15 148 068 132,89 RUB in 2017 and 16 893 811 827,74 RUB in 2018.
Inclusion of teriflunomide in the programme ‘7 high-cost nosologies’ is
connected with costs for therapy equal to 14 908 830 663,19 RUB in 2017 and
16 406 368 100,05 RUB in 2018.

Conclusions

1. Inclusion of teriflunomide into the programme ‘7 high-cost nosologies’
and its use in the patients with multiple sclerosis with EDSS score increase
from 0,5 to 1,49 points is economically more profitable than its absence
in this programme.

2. Saving of costs for the use of disease-modifying drugs in case of inclusion
of teriflunomide into the programme ‘7 high-cost nosologies’ will be 268
666 174,08 RUB in 2017 and 517 023 249,99 RUB in 2018.

3. Inclusion of teriflunomide will cause total cost saving 239 237 469,70 RUB
and 487 443 727,70 RUB in 2017 and 2018, accordingly.

4. Indicator deviation of costs reduction for disease-modifying drugs
with teriflunomide inclusion in comparison with the costs for patient
management without its use is equal to 51,80%.

Model restrictions
During presenting the results of this study, it is necessary to take into
account the model restrictions:

1. Clinical effectiveness data were taken from Canadian meta-analysis
because of the most full presentation of results of comparative evaluation
of all analyzed drugs. In the meta-analysis, data of TOWER study, in which
teriflunomide 14 mg has shown higher efficacy in terms of Average Annual
Relapse Rate and Disability Consistent Progression over 12 weeks, were not
included. In the meta-analysis, it was not taken into account that in TEMSO
study only 91% of patients had relapsing-remitting multiple sclerosis, and 9%
of patients had secondary progressive MS and primary progressive MS, for
this reason teriflunomide 14 mg effectivenessdata (Average Annual Relapse
Rate and Disability Consistent Progression over 12 weeks) can be lower than
in the populations studied without secondary progressive MS and primary
progressive MS.

2. Costs of patient management were calculated on the basis of Moscow
Compulsory Medical Insurance Fund data. In other regions, these costs
can be lower, but it does not influence on the analysis results.

3. Proportions of patients and costs were calculated on the basis of 2016-
2018 data (population: 3380 patients).

4. In the model, inflation and discounting were not considered. It is also
assumed that the medical service price will remain the same in 2017 and
2018, and the population of the Russian Federation and the incidence of
multiple sclerosis will not change in Russia.
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