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Abstract. The purpose of the paper is to determine the level of
environmental safety and the main trends in the development of the
pharmaceutical market of the Russian Federation. In the research process,
methods of theoretical generalization and comparison, synthesis and
statistical analysis were used. The trends of environmental safety of the
Russian pharmaceutical market are considered. The problems and
prospects for the development of the Russian pharmaceutical market as
well as the market for medicines are identified. Promising segments of the
pharmaceutical market of the Russian Federation have been identified on
the basis of assessing the conformity of manufactured and imported goods
to the List of vital and essential drugs, which will allow Russian
pharmaceutical companies to improve their position in the national market
by increasing the production and sales of their own medicines. The
obtained results are aimed at developing the pharmaceutical market of
Russia in an unstable economic and political situation. Based on this study,
it is possible to develop tools aimed at reducing the import dependence of
the Russian Federation.

1 Introduction

One of the main ways of ensuring national security in the medium term is environmental
safety and a guaranteed supply of high-quality and affordable medicines to the population.
Nowadays, the current demographic situation in Russia is caused by aging and a high
mortality rate, as well as an increase in the prevalence of chronic diseases. In 2017,
compared with 2016, the mortality rate from diseases of the respiratory system increased by
9%, from infectious and oncological diseases - by 6 and 5%, respectively [1]. At the same
time, the share of medicines produced in the Russian Federation, according to the results of
2017, amounted to 30% in monetary terms and 62% in real terms [2]. Due to the imposition
of sanctions by the European Union, the United States and a number of countries
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supporting their position, the existing import dependence of the Russian Federation can
lead to a lack of medicines for the population, a decrease in life expectancy and an increase
in mortality. Due to these circumstances, it is necessary to study the trends of the Russian
pharmaceutical market in order to develop a development strategy for the production of
domestic medicines (drugs).

Assessment of the availability and accessibility of drugs at the international level is
carried out by the World Health Organization (WHO), the Pharmaceutical Security Institute
(PSI), the European Federation of the Pharmaceutical Industries and Associations (EFPIA).
A significant contribution to the study of the problem of drug safety in the Russian
Federation was made by V.A. Balashov, I.A. Sadchikov, S.M. Panchuk, N.I. Yabluchansky.
V.L. Bagirova, N.N. Kareva, L.V. Moshkova are considering issues of increasing the
effectiveness of the choice of drugs to fully meet the needs of the healthcare system of the
Russian Federation.

In 2017, 148.8 million people lived in the Russian Federation, of which the number of
people over the age of 60 y.0. was 21.2%, which is 8.2% more than the global average.
Compared to 2008, a 3.8% increase in the population of people over 60 years old occurred,
which led to a decrease in the number of people of working age by 0.4%. These
circumstances indicate an aging of population and an increase in demand for drugs (Fig. 1).

2017 World 25,8
under 15
2017 Russia 17,1
M 15-24
) .
008 Russia | 14,9 . . . . ! H 25-59
0 20 40 60 80 100 m60plus

Fig. 1. Age composition of the world population and the Russian Federation (prepared according to
the source [3]).

The number of births in Russia in 2017 is 10.5% less compared to 2016 and 1.4%
compared to 2008 [1] - this indicates depopulation in the future. In 2017, there was a drop
in the natural population growth of the Russian Federation compared to 2008 and 2016 by
1.6 and 1.1%, respectively. According to the WHO forecast, in comparison with 2017, in
2020, the population of the Russian Federation will decrease by 4%, and in 2030 - by 5.5%.
While the global average population growth in 2020 and 2030 will increase by 2.9 and
4.5%, respectively, compared with 2017 [3]. Since 2016, there has been a significant
decrease in the population of the Russian Federation, which indicates an increase in the
aging trend of the population in the future.

In 2017, 43% of the population of the Russian Federation died from diseases of the
cardiovascular system (the global average is 26.6%). Mortality from cancer was 18%,
infectious and parasitic diseases - 9%. The cause of death of 12% of the population was a
disease of the digestive tract and respiratory organs, then the global average mortality rate
from respiratory diseases is 14.3% [4] (Fig. 2).
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Fig. 2. Dynamics of the main causes of mortality (prepared according to the source [5])

The main causes of population mortality by gender indicate that more men than women
die, 47% from respiratory diseases, 46.7% from infectious and parasitic diseases, 12.9%
from oncological diseases, which is explained by severe and dangerous working conditions
at enterprises, the presence of bad habits, as well as neglect of the timely treatment of
diseases of this type. In 2017, the number of breast cancer diseases in women increased by
32.5% compared to 2008 [1]. Over the past 10 years, the incidence of lung and stomach
cancer has increased by 20 and 11%, respectively, in both women and men, which indicates
the need to study the factors affecting the increase in the incidence, development and
introduction of new oncological drugs on the market [6]. For the period from 2011 to 2017,
there was an increase in HIV detection cases by 20.1%. This is due to a decrease in
responsibility for prevention and an increase in the number of unprotected sexual acts,
which is a global trend [7]. The incidence rate of tuberculosis in 2017 increased by 70%
compared to 2008. In this regard, it is necessary to study the market of drugs for the
treatment of respiratory diseases in order to identify groups of drugs and analyze their
production as generic in the Russian Federation [8].

At the end of 2017, the capacity of the pharmaceutical market of the Russian Federation
amounted to 1629 billion rubles, which is 28% higher than in 2008. Financing from
budgetary funds amounted to 25.9% of the market. The volume of the commercial segment
of the pharmaceutical market in 2017 is 74.1%. For the period from 2008 to 2017, there
was an increase in this sector by 3.5 times, which indicates an increase in the
commercialization of the market. The sector of biologically active additives (BAA) in the
world is about 36% of the total market, in Russia this segment amounted to 16.3% in 2017,
which shows an increase of 2.5 times compared to 2008. This confirms the negative trend
of an increase in the production of dietary supplements and their use by the population as a
drug for the treatment of diseases, which leads to an increase in mortality due to the lack of
timely treatment with the necessary drugs (Fig. 3).



E3S Web of Conferences 135, 04057 (2019) https://doi.org/10.1051/e3sconf/201913504057
ITESE-2019

2000

® Public sector
1500 | of drugs
= | {
_z_ 41
1900 — %—% 2262
5 149

< %
BOO e K118 — - -
2] !ll‘g_ﬁg_ g 537 609 675 747 884941 m Commercial

0 737 283 406 46 sector of
dietary
O O N OV DX, b
L I IJVNJIIIIIS IS
A A A A DA AT D supplements

Fig. 3. Market capacity in final consumer prices, billion rubles (prepared according to the source [2])

One of the evaluation criteria of the population's need for pharmaceutical products is the
structure of retail pharmacy sales (RPS) [9]. Analysis of the product range of drugs was
carried out on the basis of a list of vital and essential drugs grouped according to the
international system of classification of drugs (Anatomical Therapeutic Chemical - ATC).
The most popular in 2017 are drugs for the treatment of diseases of the digestive tract and
metabolism, which make up 16.4% in value, antimicrobial - 12.5, oncological - 10.7, for the
treatment of diseases of the nervous and cardiovascular system — 10.2 and 10.1%,
respectively (Fig. 4) [2]. For the period from 2008 to 2017, there was an increase in demand
for oncological and antimicrobial drugs by 6 and 4.8%, respectively, due to the presence of
bad habits, lack of physical activity, environmental pollution and exposure to radiation.
Also, the demand for circulatory system drugs increased by 4.5% due to the population

aging.
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Fig. 4. The share of drugs by ATC groups in cost volume (prepared according to the source [1])

In 2008-2017, the share of imported drugs decreased by 4% in physical terms and by
5.8% in monetary terms, which is associated with the state policy of import substitution in
the Russian Federation [2]. The share of Russian-made drugs in 2017 was 30% in monetary
terms and 62% in real terms (Fig. 5). Whereas according to the WHO drug supply criterion,
national production should be at least 70%. In Russia, this criterion does not meet the
standards, despite the increase in the number of products of own production in the
pharmaceutical market. Due to these circumstances, the question arises of the need to
increase the national market sector and the orientation of Russian companies on the
production of necessary drugs.
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Fig. 5. Market structure in the context of national and imported drugs (prepared according to the
source [2])

An analysis of the share of Russian drugs in the list of vital and essential drugs in 2017
showed that 84% of the nomenclature of drugs are national, while in 2018, it is planned to
bring this indicator to 90% (Fig. 6) [5].
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Fig. 6. The share of domestic drugs in the list of vital and essential drugs (prepared according to the
source [5])

Despite the increase in the indicator, in the pharmacy chains of many regions, there are
less than a third of the drugs listed in the list of vital and essential drugs, and there is also a
tendency to increase retail prices for drugs from the list. The most noticeable price
increases are observed in the Khabarovsk Territory (1.7%), the Republic of Mordovia
(1.5%), the Leningrad Region (1.3%), the Penza Region (0.8%), and in St. Petersburg
(1.2%), which testifies to the different supply of medicines to the republics and the need for
the additional state control of the price policy of vital drugs [5]. A quantitative assessment
of drug safety includes determining the degree to which the country's population is
provided with essential drugs (see table).
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Table 1. List of vital and essential drugs, %*

ATC Anatomical Therapeutic Chemical Share_ in | Share in Share_ In | Share in
code classification (ATC) the list RPS the list RPS
2013 2017

A Digestive tract and metabolism 9 19.3 10 16
B Circulatory system 8 3.4 8 8
C Cardiovascular system 8 12.3 7 10
D Dermatological preparations 2 6.1 1 5
G Genitourinary system and sex hormones 4 7.4 3 6
H Hormonal drugs 3 0.6 4 1
J Antimicrobials 20 7.7 18 13
L Oncological drugs 15 4.2 19 11
M Musculoskeletal system 3 7.7 3 6
N Nervous system 15 11.8 13 10
P Antiparasitic drugs 1 0.3 1 1
R Respiratory system 4 12.7 5 9
S Sensory organs 2 2.6 2 2
\% Other drugs 5 3.8 6 2

IPrepared according to the source [10].

As a result of comparing the structure of the list of vital and essential drugs and RPS of
the drug segment by ATC classification groups, the lack of digestive tract and metabolic
drugs was found to be 6%, dermatological - 4%, respiratory and cardiovascular drugs - 4
and 3%, respectively, genitourinary and musculoskeletal system - by 3%. This indicates the
need for Russian companies to focus on these drugs. Based on the main causes of mortality,
the demand for oncological drugs is growing, but their share in retail pharmacy sales is
4.2%, which is caused by the organization of preferential drug supply for oncological drugs
by the state. To change the structure of vital and essential drugs, it is advisable to analyze
the main Russian manufacturers of medicines (Fig. 7).
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Fig. 7. Rating of Russian drug manufacturers by sales volume, billion rubles.

Ozon and Akrikhin are the main Russian manufacturers of drugs for the treatment of
diseases of the cardiovascular system and blood circulation, whose market share is 26 and
23%, respectively. Digestive tract drugs in the largest amount are produced by the Sintez
company - 31%. The main companies whose activities are aimed at the production of drugs
for oncological diseases are Biocad - 35% and Sintez - 34%. Drugs for the treatment of
diseases of the musculoskeletal system are produced by the smallest number of companies,
the main of which is Akrikhin (94%). The largest share of drugs for the treatment of



E3S Web of Conferences 135, 04057 (2019) https://doi.org/10.1051/e3sconf/201913504057
ITESE-2019

diseases of the respiratory system is Pharmasintez (55%). In most companies, production is
focused on drugs that are not included in the list of vital and essential drugs. Thus, vitamins
and dietary supplements account for 47% of the total production of OTCpharm, the market
leader in terms of sales. The share of dietary supplements in the Pharmstandard production
volume is 15%, and Ozon - 6% (Fig. 8).
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Fig. 8. Production of vital and essential drugs by Russian companies by ATC groups.

The largest part of the Russian pharmaceutical market is made up of drugs for the
treatment of diseases of the digestive tract (16.4%), the share of antimicrobials is 12.5%,
oncological - 10.7%, for the treatment of diseases of the nervous system - 10.2%, of the
cardiovascular system - 10.1%, respiratory system - 9.4% (Fig. 9).
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Fig. 9. The share of essential drugs of domestic manufacturers in the Russian market (prepared
according to the source [2]).

In the near future, the Russian pharmaceutical market will be focused on the needs of an
aging population, as a result of which innovative products for the treatment of the
cardiovascular, musculoskeletal systems and chronic diseases will be in demand [11]. In
this regard, it is necessary to carry out R&D in these areas using bio- and nanotechnologies,
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in particular, develop and release new drugs, improve the policy of stimulating the Russian
production of drugs by creating state programs, introducing benefits and supporting
national manufacturers.

To prevent an environmental chemical pharmaceutical catastrophe of the 21st century, it
is necessary to have a new direction in environmental science - the ecology of medicines.
More precisely: environmental toxicology of medicines (drugs) - the study of the life cycle
of drugs in the environment and the effects of drug residues on a variety of living
organisms.

As a temporary way to prevent intoxication of the body from drugs in drinking water, it
is possible suggest the following: drink bottled mineral water extracted from the deep layers
of the earth.

It should be noted that modern chemical pharmaceuticals are very complex and pure
substances. Therefore, a very large number of various additional chemicals are used in their
production. All this leads to significant waste. After consumption, drugs [12] enter the
environment in various ways and create environmental pharmaceutical pollution.

Using conventional water treatment processes such as chlorination, approximately 50%
of pharmaceuticals can be removed, while more advanced treatment processes such as
ozonation, advanced oxidation, activated carbon filtering, nanofiltration and reverse
osmosis can achieve higher removal rates. So, for example, using reverse osmosis, you can
remove more than 99% of large molecules of pharmaceuticals.

Traditional methods for the disposal of drugs are burning, high-temperature treatment
with or without air oxygen, or their disposal at solid domestic waste landfills, resulting in
atmospheric pollution with highly toxic compounds: carbon oxides, sulfur, phosphorus,
arsenic, selenium, phosgene, dicyan, dioxins and other compounds. Thermal disposal is a
highly expensive disposal process.

2 Conclusions

The influence of the pharmaceutical market of the Russian Federation on environmental
safety is analyzed. It is revealed that for the period from 2008 to 2017, the capacity of the
Russian pharmaceutical market increased by 28%, while the availability of Russian drugs is
30% of the market, which does not meet WHO standards. Based on the analysis of the
Russian national market for pharmaceutical products grouped by ATC and retail pharmacy
sales, it was found that the population has a lack of drugs for digestive tract, respiratory,
cardiovascular, urogenital and musculoskeletal systems, as well as dermatological drugs,
while the share of dietary supplements production is very large, which indicates the
disorientation of Russian companies to the production of necessary medicines. In this
regard, it is necessary to improve the policy of stimulating the national production of
medicines.
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