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ANALYSIS OF THE IMPACT ON THE HEALTH CARE BUDGET
AND CONSUMERS OF THE USE OF THE PREPARATION

OF OMEGA-3 ACID ETHYL ESTERS 90 IN THE TREATMENT
OF PATIENTS WITH ATHEROGENIC DYSLIPIDEMIA

To evaluate economic results of using omega-3 acid ethyl esters 90 for primary prevention of cardio-

The economic evaluation of using the medicine omega-3 acid ethyl esters 90 in the system of drug
provision of the population of the Russian Federation was performed by analyzing the effect on the
budget using a pharmacoeconomic model developed with the Microsoft Office Excel 2016 software.
The effect of omega-3 acid ethyl esters 90 was evaluated in 555643 patients with residual HGT
(Moscow). The study lasted for one year. Results of the meta-analysis by A. A. Bernasconi et al. (2020)
were used as a source of efficacy data. The following direct and indirect medical expenses for treatment
of cardiovascular complications of residual HTG were taken into account in this study: expenses for
drug therapy; expenses for therapy and rehabilitation for nonfatal complications; expenses for fatal
outcomes; state support for disability; foregone per capita gross domestic product resulting from losses
of earnings due to temporary incapacity to labor by people of work-able age; and salary payments for

Using omega-3 acid ethyl esters 90 in 555643 patients with residual HTG will allow preventing
1437 fatal ischemic cardiovascular complications (including 564 deaths from ischemic heart disease
and 1128 cases of myocardial infarction (MI), including 558 fatal cases of MI). Furthermore, the
difference in expenses compared to the high-dose statin treatment alone will be 359252253 rubles

The results of this comprehensive pharmacoeconomical study showed that the use of omega-3 acid
ethyl esters 90 in patients with residual HGT is an economically preferrable strategy compared
to high-dose statin treatment alone and does not influence significantly the budgetary expenses
as a part of the State Guarantee of Free Medical Care to the Citizens of the Russian Federation
(increase in expenses by 0.32% compared to the current practice). At the same time, the use of
omega-3 acid ethyl esters 90 results in a 10% decrease in the number of fatal ischemic cardiovascular
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Introduction

the achieved low-density lipoprotein (LDL) cholesterol

Data accumulated over many decades supports the hypo-
thesis that triglycerides (TGs) are directly involved in the
pathogenesis of atherosclerosis [ 1]. Findings from population-
based studies demonstrate that blood levels of TG are directly
related to cardiovascular risk [2]. Post-hoc analysis of data
obtained in statin efficacy studies suggests that TG blood
levels are associated with cardiovascular events and coronary
atherosclerosis progression during treatment regardless of
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levels [3]. Hypertriglyceridemia often accompanies insulin
resistance and associated risk factors, including hypertension,
hyperglycemia, hypercoagulation, along with other common
disorders associated with atherogenic dyslipidemia, which may
increase cardiovascular risk [4]. Triglyceride-rich lipoproteins
can directly affect vascular wall stiffness. Genetic studies
have shown that polymorphism of factors regulating TG
levels [S], including changes in the activity of apolipoprotein
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C-III and angiopoietin-like protein (ANGPLT) [6], were
associated with higher TG levels and cardiovascular risk.
Nonclinical studies have demonstrated the role of triglyceride-
rich lipoproteins in stimulating inflammatory, oxidative,
and thrombotic processes involved in the pathogenesis of
atherosclerotic lesions in the vascular wall [7].

There has also been increasing emphasis on the need to
control the entire range of atherogenic lipoproteins. Since
statins cause a limited decrease in the TG blood levels, it makes
sense that many patients require additional lipid-normalizing
therapy in order to achieve the treatment goals [8]. Residual
hypertriglyceridemia (TG>1.7 mmol/L during target-dose
statin therapy) remains a major and common risk factor for
fatal cardiovascular events regardless of the achieved LDL
cholesterol levels [9].

However, it is clear that TG levels need to be corrected.
For example, a recent systematic review and regression meta-
analysis by Marston et al., based on data from 197,270 subjects
of 24 randomized clinical trials (RCTs) with a mean follow-
up period of 43.8 years, showed that a decrease in TG level
by 0.45 mmol/L resulted in an 8% reduction in the incidence
of cardiovascular events irrespective of lipid-lowering thera-
py[10].

Thus, the effect on TG levels is an essential factor
for the optimal correction of atherogenic dyslipidemia.
Hypertriglyceridemia can be corrected by two groups of
drugs: fibrates and omega-3 polyunsaturated fatty acids
[9]. Here, target levels of LDL cholesterol are achieved
during the use of the maximum tolerated doses of statins for
primary prevention following the current clinical guidelines
[11]. The use of omega-3-acid ethyl esters 9024 g/day is
recommended at the TG levels of 1.7-2.3 mmol/L and in
case of fibrate intolerability at higher TG levels. The only
drug approved in the Russian Federation for the treatment of
hypertriglyceridemia that contains sufficient eicosapentaenoic
and docosahexaenoic acids (EPA/DHA) is an omega-3-acid
ethyl ester 90 drug (Omacor; EPA/DHA 1.2/1840 mg). The
assessment of clinical efficacy showed that the use of omega-
3-acid ethyl esters 90 additionally reduced TG levels by 15%,
even when combined with the maximum tolerated dose of
rosuvastatin [12].

However, the primary prevention effects on clinical
outcomes of EPA in combination with DHA remains unclear.

Cochrane meta-analysis carried out by Abdelhamid et al.
[13] showed that omega-3-acid ethyl esters 90, when used
for the primary prevention in patients with elevated TG levels,
only reduced the statistically significant risk of developing
cardiovascular events when treatment was longer than 2 years:
odds ratio was 0.91 (95% confidence interval (CI) 0.86-0.96)
for all-cause death, 0.94 (95% CI 0.88-0.99) for cardiovascular
death, 0.79 (95% CI 0.69-0.90) for coronary artery
disease (CAD), and 0.74 (95% CI 0.57-0.96) for non-fatal
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arrhythmias. This meta-analysis included the administration
of nutritional recommendations and dietary supplements
other than EPA/DHA. However, due to challenges involved
in calculating doses and monitoring adherence to nutrition
recommendations, which may have influenced the study
results.

Bernasconi et al. [ 14] performed a meta-analysis of RCTs
involving only omega-3-acid ethyl esters 90 medications and
comprising a total of 40 studies and 135,267 subjects. The use
of EPA/DHA was associated with reduced risk of myocardial
infarction (MI) (OR 0.87, 95% CI 0.80-0.96), the number
of patients needed to treat (NNT) to prevent one adverse
outcome was 272 patients; ischemic complications (OR
0.90, 95% CI 0.84-0.97), NNT=192; fatal MI (OR 0.65;
95% CI 0.46-0.91), NNT=128; death due to CAD (OR 0.91,
95% CI 0.85-0.98), NNT=431. However, the decrease in
cardiovascular mortality was not statistically significant (OR
0.95; 95% CI0.90-1.00) [14] (Figure 1).

To determine whether EPA, DHA, or a combination of
the two, are more effective in preventing CVD outcomes,
the authors constructed a logit model to examine whether
the effect depended on whether a combination of EPA and
DHA or only EPA was used. The interaction did not differ
significantly from zero for any of the outcomes. Thus, based
on the available data, the authors concluded that there was
no evidence confirming that the use of EPA alone was a more
effective treatment for preventing CVDs than the combination
of EPA and DHA.

Finally, the vital question arose as to whether the use of
EPA/DHA was more effective for primary or secondary
prevention of cardiovascular events. However, no response
was received due to alack of studies on primary prevention.

In a meta-analysis by Bernasconi et al. [14], the cor-
responding question was considered, whether the efficacy of
EPA/DHA varies depending on the patient’s initial risk. For
each outcome, the corresponding risk was assessed in the
placebo (no-treatment) group as an indicator of population
risk. Most of the available RCTs were performed in high-
risk groups (patients with documented CVDs, diabetes
mellitus, or a history of cardiovascular events). It was found
that EPA/DHA improved treatment efficacy only in patients
at higher risk of MI compared to other risk groups and only
following dose adjustment. Although the fact that the effect
of EPA/DHA does not increase with a higher initial risk of
cardiovascular events provides some reassurance that the
efficacy findings can also be extrapolated to lower-risk patient
groups, further clinical studies are required for definite
confirmation.

Therefore, the objective of the present study is to estimate
the economic consequences of using omega-3-acid ethyl esters
90 for the primary prevention of severe cardiovascular events
in patients with residual hypertriglyceridemia.
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Figure 1. Summary of meta-analysis
of data on the efficacy of omega-3-acid ethyl
ethers 90 in reducing the cardiovascular risk

Cardiovascular outcomes
39 RCTs (n=134843)

Myocardial infarction (MI)
24 RCTs (n=130487) ;

Ischemic outcomes '
28 RCTs (n=131306)

Fatal MI
14 RCTs (n=78981)

Fatal ischemic outcomes
22 RCTs (n=122231)

0.5 0.8 1.0 1.2

The combined value of the odds ratio and 95% confidence
interval, and the number of studies, and the total number
of subjects are shown. RCT, randomized clinical trial.

Figure 2. Model structure

Material and Methods

Comparative evaluation of omega-3-acid ethyl ester 90
(Omacor) therapy for primary prevention of cardiovascular
events in patients with residual hypertriglyceridemia
during high-dose statin therapy and high-dose statin
monotherapy was conducted in the pharmacoeconomic
model developed in Microsoft Office Excel 2016. This
model can be used to calculate the cost of events in a cohort
of patients with residual hypertriglyceridemia based on
the efficacy indicators of the tactics of interest (Figure 2).
The meta-analysis data by Bernasconi et al. were used as a
source of efficacy data [14] (Table 1).

Given the 48-month median duration of RCTs included
in the meta-analysis by Bernasconi et al. [14] and the
findings on clinical efficacy for the corresponding period,
the following formulas with an intermediate calculation of
the event rates were used to calculate the annual probability
of events [15] :

p=1-exp™,
A=- % ln(l_P) ’

( Target population patient. w
Required TG levels
’ L not achieved J ’

Simulated scenario ] { Routine practice
Statins in the maximum ] Target TG levels Statins in the maximum
tolerated doses J< ------------ achieved tolerated doses
Omacor —_— Target TG levels

not achieved

Cardiovascular

event

Death

The model allows calculating the cost of events in a cohort of patients

with residual hypertriglyceridemia based on the efficacy indicators of the tactics of interest.
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Table 1. Results of a meta-analysis of using of EPA/DHA in patients with residual hypertriglyceridemia

. . Number of events/patients Effect
Number of studies ~ Study design
EPA / DHA control OR (95% CI) AR (95% CI)
Cardiovascular events
7,963 / 67,746 8,304 / 67,448 6 events less

39 RCTs (11.8%) (12.3%) L5510 205E00) per 1,000 patients (12-0)
Nonfatal MI

24 RCTs 1,877/ 66,612 (2.8%) 2,115 /66,401 (3.2%) 0.87 (0.80-0.96) 4 events

less per 1,000 patients (6-1)

Ischemic events

28 RCTs 4,224 /67,210 (6.3%) 4,553 / 66,906 (6.8%) 0.90 (0.84-0.97) lessperlOgg‘;:t‘it:nts(u_z)
Fatal MI
3 events
14 RCTs 272/43,261(06%)  363/43,081(08%) 065 (046-091) (o i RE sy
Death of CAD
3 events
22 RCTs 1,728 / 63,790 (2.7%) 1,870 / 63,588 (2.9%) 0.91 (0.85-0.98)

less per 1,000 patients (4-1)

EPA/DHA - eicosapentaenoic and docosahexaenoic acids; OR — odds ratio; CI - confidence interval;
AR - absolute risk; RCT - randomized clinical trial; MI - myocardial infarction; CAD - coronary artery disease.

where p — probability of the event; t — time of the event; A —
rate of events.

Then, the economic evaluation of using omega-3-acid
ethyl ester 90 drugs in the Russian pharmaceutical provision
system was carried out using budget impact analysis (BIA). In
this analysis, the calculations were made for Moscow based on
the example of available epidemiological data.

Due to the lack of an official hypertriglyceridemia regis-
ter in the Russian Federation, the prevalence of residual
hypertriglyceridemia can only be evaluated according
to the results of individual studies. In [16], the patient
population was calculated based on the observational
cross-sectional retrospective study of the prevalence of
hypertriglyceridemia in Russia (PROMETHEUS). Although
this study does not provide data on the prevalence of residual
hypertriglyceridemia during high-dose statin therapy, analysis
of the 2007-2014 NHANES registry [9] showed that statins
had a minimal effect on the TG levels; for this reason, the
PROMETHEUS data can be used to support an assumption
to calculate the target patient population (Table 2).

According to the clinical guidelines [11], the resulting
patient population included either patients who received

high-dose statins and had TG levels of 1.7-2.3 mmol/L or
those who received high-dose statins and had TG levels >2.3
mmol/L and fibrate intolerance. The estimated population of
such patients in Moscow was 555,643.

The BIA was performed according to the generally
accepted method and following the guidelines on the
evaluation of the budget impact within the State Guarantee of
Free Medical Care to the Citizens of the Russian Federation
approved by order of the Center for Healthcare Quality
Assessment and Control of the Ministry of Health of the
Russian Federation No. 242-0d as of December 29,2018 [19].

The budget impact was calculated using the formula:

BIA (RUB)=C1-CO,
BIA (%)=C1/(C0)-1,

where BIA (RUB) - difference in total costs between
the current options of the drug therapy and the expected
therapy (using the investigational drug) in rubles; BIA
(%) - difference in total costs between the current option
of the drug therapy and the expected therapy (using the
investigational drug) in percent; CO - total cost of therapy

Table 2. Number of patients requiring hypertriglyceridemia correction in Moscow

Number of patients

Parameter Source
n %
18 years and older 10,470,000 100 State ;:tslsslzrc‘fsei:i [17]
Prevalence of dyslipidemia 3,141,000 30.0 [16]
Prevalence of atherogenic dyslipidemia (TG 1.7-2.3 mmol/L) 502,560 16 [16]
Prevalence of atherogenic dyslipidemia (TG >2.3 mmol/L) 408,330 13.0 [16]
Fenofibrate intolerance in patients with TG >2.3 mmol/L 53,083 4 [18]

TG, triglycerides.
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for all patients at the baseline distribution; C1 - cost of treat-
ment in case of a potential increase in the number of patients
taking omega-3-acid ethyl ethers 90. The BIA horizon was
equal to 1 year.

Types of costs taken
into account and sources of information

The study considered direct and indirect medical costs
of cardiovascular events in residual hypertriglyceridemia:
costs of drug therapy; costs of treating non-fatal (acute
cerebrovascular accident, MI) events in residual hypertri-
glyceridemia; costs of rehabilitation following non-fatal
events in residual hypertriglyceridemia.

Costs of fatal cases

The dosing regimens as per drug labels were used to
calculate the costs of drug therapy. Since the List of Vital and
Essential Drugs includes only one drug for high-dose statin
therapy (atorvastatin), the cost of annual treatment with
atorvastatin 80 mg/ day was calculated as the median value of
all approved trademarks of this INN. The atorvastatin price
was determined according to the State Register of Maximum
Sale Prices (as of October 10, 2020). The calculation of the
treatment cost, VAT (10%), and the expected wholesale
premium (11.84%) according to the corresponding data of
the Federal Antimonopoly Service of the Russian Federation
(as of October 10, 2020) [20].

Thus, the cost of atorvastatin (80 mg/day) therapy was
10,840.5 rubles a year. The cost of one pack of Omakor (1000
mg, 28 capsules) was provided by the customer according to
IQVIA as of 06.2020 and was equal to 1,642 RUB. Since in
the meta-analysis by Bernasconi et al. [14], the mean dose
of EPA/DHA was 1221 mg/day, with no dose-dependent
effect for OR of non-fatal or fatal MI and death of CAD, the
dose of 1000 mg/day was used, which corresponded to the
dose for primary prevention according to the drug label [21].
The study used only data on full-dose treatment costs taking
into account the assumption of an equal rate of treatment
refusal.

Calculation of direct medical
costs for inpatient care

Input intensity indices (III) provided by the payment
system according to the clinical and statistical groups
(CSGs) [22] and the normal standard of financial cost of
one admission to 24-hour hospital (24hH) 34,713,70 RUB
or day hospital (DH) 20,454.40 rubles for scheduled and
emergency hospitalizations following the Resolution of
the Russian Federation Government No.1610 «On the
State Guarantee of Free Medical Care to the Citizens of the
Russian Federation for 2020 and the planned period of 2021
and 2022 > as of December 7,2019 [23].
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The total cost of hospital treatment was calculated using
the formula:

COlinp=CostNS2.I1I,

where COlinp is inpatient care costs; CostNS2 — normal
standard of financial cost of one admission; III — input
intensity index depending on CSGs.

In case of emergency hospitalization, the cost of an
emergency call (2,314.00 RUB/call) was added to the
costs [23]. The costs of subsequent cardiac rehabilitation
of patients after MI and CABG (CSG #st25.012). It was
assumed that patients received this service once within the
year following the event.

Since the mean base rate of DH and 24hH in the Russian
Federation differs from the normal standard of financial
costs of one case of hospitalization due to the formation of
fixed insurance spares in the territorial obligatory medical
insurance funds and allocation of a part of funds for high-tech
medical care [24] following the guidelines on comparative
clinical and economic evaluation of a drug approved by
order of the Center for Healthcare Quality Assessment
and Control of the Ministry of Health of the Russian
Federation No. 242-od as of December 29, 2018 [25],
correction factors (CF) were used (0.65 for the DH base rate
and 0.6 for the 24hH base rate). Thus, the calculation of the
mean cost of the completed case of hospitalization included
in the CSG in the medical organizations (their structural
units) providing medical care under obligatory medical
insurance was carried out using the following formula [25]:

C24hH=N24hH X CF x III,

where C24hH -
of hospitalization, included in the CSG, in medical

mean cost of a completed case

organizations (their structural units) providing inpatient
medical care at the expense of obligatory medical insurance;
N24hH - mean normal standard for financial costs of one
case of hospitalization in medical organizations (their struc-
tural units) providing inpatient medical care at the expense of
obligatory medical insurance; CF - correction factor reflec-
ting the lower base rate (the mean cost of the completed
inpatient case included in the CSG) of the normal standard
of financial cost; III — input intensity index of the CSG to
which this hospitalization is referred.

The

coeflicient were equal to 1 due to their regional specificity,

management coefficient and differentiation

which can be considered a limitation to the study.
Analysis of direct non-medical costs

The state support for payments of disability allowance
was based on the number of patients who became disabled
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due to cardiovascular events, residual hypertriglyceridemia,
and the disability annuity amount, which was 167,850.00
RUB group I, 93,245.76 RUB for group II, and 77,721.00
RUB for group 111 in 2019 [26]. The percentage of patients
who received a primary disability status following the
development of cardiovascular events was retrieved
from the literature: it is assumed that primary disability
developed in 22% of patients after ST-segment elevation
MI: disability of group I'in zero patients, group IIin 31.1%,
and group Il in 11.5% of patients [27, 28].

Calculation of indirect costs

The following indirect costs due to complications of
residual hypertriglyceridemia were identified: calculation
of the foregone GDP per capita due to loss of earnings for
the incapacity of working-age citizens; incapacity pay.

Foregone GDP arising as loss of earnings due to the
incapacity of working-age citizens, which is a lost benefit
of GDP for the state and society as a whole, was calculated
based on the number of days of incapacity of the employed
working-age individuals in the past year multiplied by the
mean daily GDP 0f 2,041, 28 RUB/day (GDP per capita in
2019 was 745,067.30 RUB) [29].

When calculating incapacity pay, the mean national
accrued salary for 2019 multiplied by the number of days
of incapacity due to cardiovascular events according to the
medical care standards for the corresponding disease [30,
31]. In 2019, the mean salary in the Russian Federation
was 46,324 RUB /month or 1,235.3 RUB [32].

The cost of death was taken as the minimum «cost> of
life from the point of view of the person’s «utility>» for the

country and his or her family in 2018 according to the data
of the Finance University under the Government of the
Russian Federation [33].

Results

The use of omega-3-acid of ethyl esters 90 was evaluated
in 555,643 patients with residual hypertriglyceridemia in
Moscow, to whom the drug was administered following the
clinical guidelines [ 11]. By extrapolating the available efficacy
data to an assumed cohort of high-risk patients in Moscow
who had achieved the target levels of LDL cholesterol during
treatment with the maximum tolerated doses of statins, but
who still had residual hypertriglyceridemia, the number of
preventable cases of cardiovascular events can be obtained
(death of CAD, acute M, or acute coronary syndrome) by
using omega-3-acid ethyl ethers 90 for 1 year following the
clinical guidelines (Table 3).

The economic analysis of the comprehensive pharmaco-
logical study of using omega-3-acid ethyl ethers 90 in
patients with residual hypertriglyceridemia showed no
statistically significant impact on budget expenditures under
the State Guarantee of Free Medical Care to the Citizens of
the Russian Federation. And the use of omega-3-acid ethyl
esters 90 allows the number of cardiovascular events to be
significantly reduced (by 10%), which correlates with the
available data on the contribution of hypertriglyceridemia
correction to the reduction of cardiovascular risk [10]
(Table 4).

The sensitivity analysis results revealed that the analysis
results were most resistant to fluctuations in the cost and

efficacy of the drug being analyzed (Figure 3).

Table 3. Results of using omega-3-acid ethyl ester 90 (Omacor) in patients with residual hypertriglyceridemia in Moscow

Ischemic events MI

e o deat o CAD izl ‘St
Number of events per 1 year (atorvastatin), % 3.46 1.46 1.61 0.40
Number of events per 1 year (Omacor + atorvastatin), % 3.20 1.36 141 0.30
Number of events per 1 year, atorvastatin 19,224 8,116 8,963 2,227
Number of events per 1 year, Omacor + atorvastatin 17,787 7,553 7,834 1,669
Difference, events -1,437* -564* -1,128* -558*
Direct costs (atorvastatin), RUB 917,440,778 80,349,356,867 1,410,068,503 22,047,642,670
Direct costs (Omacor+atorvastatin), RUB 848,864,936 74,769,823,374 1,232,548,301 16,527,422,563
Difference, direct costs, RUB -68,575,842 -5,579,533,493 -177,520,202 -5,520,220,108
Indirect costs (atorvastatin), RUB 1,177,306,658 607,928,012
Indirect costs (Omacor+atorvastatin), RUB 1,087,672,927 541,910,296
Difference, indirect costs, RUB -89,633,730 -66,017,716
Cost of drugs (atorvastatin), RUB 6,023,446,857
Cost of drugs (Omacor-+atorvastatin), RUB 17,884,200,201
Difference, cost of drugs, RUB 11,860,753,343

* — number of prevented cardiovascular events.
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Table 4. Analysis of economic implications of using

omega-3-acid ethyl ester 90 (Omacor) in patients with residual hypertriglyceridemia in Moscow

Diff
Indicator, RUB Omac.or+ Atorvastatin 80 mg HHerence
atorvastatin 80 mg n, RUB %
Costs of the health care system in case of cardiovascular events in
hypertriglyceridemia, RUB 95,008,242,397 106,509,743,488  —-11,501,501,090 11
Direct costs, RUB 93,378,659,174 104,724,508,818  -11,345,849,644 -11
Indirect costs, RUB 1,629,583,223 1,785,234,669 ~155,651,446 -9
Treatments costs, RUB 17,884,200,201 6,023,446,857 11,860,753,343 197
Total, RUB 112,892,442,598 112,533,190,345 359,252,253 0.32
Number of cardiovascular events 34,844 38,530 -3,686 -10
Figure 3. Sensitivity analysis, RUB
Sensitivity analysis
Price per pack Omacor 2138365254
Percentage of ischemic events on placebo -1145338
Percentage of ischemic events on Omacor 2579326 692711246
Percentage of MI cases on placebo 43 879 608
Percentage of MI cases on Omacor 835833 634921142
ber of pati M Incr Min
Number of patients 30 413140091 Incr Max
Annual cost of atorvastatin therapy 359252253
-1000000000 0 1000000000 2000000000

Incr Max - value of saving in the maximum value of the corresponding parameter;
Incr Min - value of saving in the minimum value of the corresponding parameter (according to the authors).

Conclusion

The results of the comprehensive pharmacoeconomic
study suggest that the use of omega-3-acid ethyl ethers 90
(Omacor) in patients with residual hypertriglyceridemia is
an economically advantageous tactic as compared to high-
dose statin monotherapy, which does not have a statistically
significant affect on the budget expenditure under the
State Guarantee of Free Medical Care to the Citizens of the
Russian Federation (0.32% increase in costs compared to

the current practice), while allowing for a 10% decrease in
the number of severe ischemic cardiovascular events.
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