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Abstract—The article shows the role of the pharmacovigilance
system for ensuring the economic security of the state by
preventing and minimizing adverse reactions (ADRs) and side
effects arising from the wuse of drugs. Important
pharmacovigilance tools have been identified — the transmission
of the received information about adverse reactions to medical
and pharmaceutical specialists, as well as consumers to improve
the quality of health care and patient safety in order to increase
the economic efficiency of providing medical and pharmaceutical
care to the population. As a result of the occurrence of
undesirable reactions to the use of drugs, health deteriorates,
additional treatment is required, in this regard, the recovery time
and the cost of treatment increase. The growth of NR is
associated with the supply from abroad of a large amount of
different quality drugs, the presence of many generic drugs,
which requires increased monitoring of drug safety in the post-
registration period. Adverse reactions in the use of drugs in the
treatment of rheumatoid arthritis were considered based on the
results of monitoring of adverse reactions that occurred in
patients in hospitals of the Novgorod region in the period from
2009 to 2018. To increase the participation of medical and
pharmaceutical specialists in post-marketing monitoring of drug
safety, it is necessary to effectively organize the participation of
medical personnel: preparation of reports on the development of
adverse reactions, increasing the attention of specialists
regarding the safety of drug use and stimulating the transmission
of messages about adverse reactions to drugs. One of the
prerequisites for ensuring economic security is the availability of
high-quality drug supply for the population, ensured through the

competent distribution of federal budget funds, effective
targeting and budgeting in the health care sector of the Russian
Federation, as well as a pharmacovigilance system capable of
detecting and preventing side effects and other problems
associated with drugs.

Keywords—pharmacovigilance, adverse reactions (ADR), drug
safety, federal budget, safety monitoring, postmarketing research

l. INTRODUCTION

The use of drugs in any country is constantly increasing.
The expansion of the range of drugs is due to a change in the
population size, the aging process, a change in the attitude of
the population to the use of drugs, this is facilitated by an
increase in the quality of life of drug consumers, as well as the
marketing activities of pharmaceutical companies. The
experience of using drugs shows that there are practically no
completely harmless drugs. All drugs can cause adverse
reactions and side effects, sometimes very dangerous for
human life, while the modern pharmacovigilance system plays
a significant role in overcoming the negative consequences of
drug use.

Thus, the activities of the national projects “Healthcare”
and “Demography” [1] are aimed at solving the problems of
depopulation of the population of the Russian Federation.
However, a number of experts [2] believe that the allocated
funds (more than 5 trillion rubles) may not be enough,
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therefore it becomes important to comply with careful
measures to provide the population with medicines, to prevent
possible adverse events in the provision of medical care. The
redistribution of funding will be carried out in accordance with
the new Decree No. 474 of July 21, 2020 “On the national
development goals of the Russian Federation until 2030 [3],
in which the preservation of the population, health and well-
being of people is named as the first of the five national
development goals of the country.

According to the World Health Organization (WHO), the
average share of health spending in total government spending
in countries ranged from 8.8% to 13.6% [4]. In low- and
lower-middle-income countries, public sector availability of
essential medicines was generally only 60% and 56%,
respectively [5]. Despite the awareness of the priority of
government spending on health care, their real share in state
budgets on average throughout the world is increasing slightly,
and there are signs that the growth rate of overall health
spending is generally slowing down [4].

An international team of researchers analyzed health care
costs in 195 countries from 1995 to 2017 [6]. So, their growth
was shown in 2015 to 7.9 trillion dollars, with a forecast of an
increase in costs to 11 trillion dollars by 2030, however, the
increase in spending does not occur in all countries. It was
found that most of all financial resources per capita are spent
in the USA (10.243 dollars), Switzerland (9.903 dollars),
Norway (8.102 dollars), the world average was 1,048 dollars,
while the cost for some African countries is about 25 dollars.
In Russia, the amount of per capita spending is shown at $574,
with people paying for up to 40% of total health care costs
from their own resources. Financing of healthcare in the
Russian Federation is determined by the presence of market,
insurance and budgetary models of healthcare, and as a result,
the state needs to optimize the structure of redundant cost
allocation links. There is a trend towards an increase in the
share of private spending, which will contribute to a decrease
in the availability of medical care [7].

In this regard, a rational approach is relevant when using
insufficient financial resources when carrying out health care
reforms aimed at preventing possible negative trends towards
a deterioration in public health.

Measures are needed to strengthen people's positive
attitude to their health, medical activity, prevention, and
responsible self-medication. The promoted concept of
responsible self-medication [8], on the one hand, is aimed at
reducing the financial burden on the health care system in the
treatment of mild diseases on their own; on the other hand, it
exacerbates the problems of drug care (the appearance of side
effects in case of errors in the choice of the drug and the
method of its use, the development of complications, the
increase in the time and cost of treatment). Consequently, it is
necessary to develop a program to improve medical literacy of
the population.

An integral part of the state system of measures to
implement the rights of citizens to protect their health is drug
assistance, the quality of the provision of which largely
depends on the qualifications of medical and pharmaceutical
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personnel who contribute to the correct use of drugs by the
population.

Il. PROBLEM STATEMENT

The current state of research on the pharmacological safety
of drugs confirms the importance of studying the causes of
adverse side reactions to the use of drugs and adverse events
in the provision of medical care.

One of the reasons is unsafe practice and errors in the use of
drugs, which cost the world community $42 billion annually
(1% of health care costs worldwide), while the poor quality of
medical care causes additional costs of up to $1.6 trillion in
connection with with a loss of productivity [9].

So, even economically developed countries spend up to 15—
20% of their health care costs on correcting complications
associated with the use of drugs [10], adverse reactions
represent a significant social and economic burden [11].
Molecules of drugs become more complex, drug interactions
occur with polypharmacy, the need to correct treatment requires
new drug prescriptions, unforeseen side reactions develop, the
number of serious complications continues to increase, adverse
reactions can lead to hospitalization (on average 5.8-8.8% of all
hospitalizations) [12] and even death [13].

It is important to study the role of pharmaceutical
assistance in providing advisory services to the population in
relation to adverse reactions of drug use [14], as well as to
study the quality of drugs containing possible toxic impurities
formed, for example, during improper storage or
transportation, their effect on side effects, especially when
using drugs that affect the body.

Preclinical and clinical studies do not allow for detecting
all possible ADRs, therefore, drug safety studies continue after
registration. Safety monitoring in the post-marketing period is
also necessary in relation to long-term drugs, since
information about ADRs or their insufficient therapeutic
efficacy can be obtained in the long term [15].

In 2020, the Government of Russia [16, 17], the
introduction of accelerated registration and market launch of
some promising and necessary drugs and medical devices
(such a registration certificate is issued with a validity period
until January 1, 2021, but circulation on the territory of the
Russian Federation is allowed before the expiration date).
Since clinical data on these drugs will be limited, post-
marketing pharmacovigilance will be of increased importance.
The solution of such problems with the help of the
pharmacovigilance system is observed in other states:
Australia, Europe, Canada and the USA [18, 19], national
security issues using pharmacovigilance capabilities are
relevant for all countries of the world. However, there is a
statistically significant risk that drugs approved under the fast
track mechanism will receive a serious safety warning or be
removed from the market compared to drugs approved under
the standard registration process [20].

In the framework of the cooperation of the US Food and
Drug Administration (FDA) and the European Medicines
Agency (EMA) in the field of pharmacovigilance, drug safety
monitoring is carried out after their approval in the US and
Europe, general goals are developed for the identification and
analysis of risks after drug release on the market with
systematic monitoring and analysis of safety data [21]. Thus, a
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retrospective cohort study was conducted (according to FDA
data) for 1997-2016, according to which 382 new drugs were
approved in the United States, of which 135 (35%) underwent
the accelerated registration procedure. Changes to the
instructions for therapeutic-grade drug pairs (fast track and
conventional) were studied. For drugs that passed registration
along the fast track, the rate of change in instructions in the
safety warnings and contraindications sections was 48%
higher than for drugs with a traditional approval process [22].

Expedited drug registrations increase the availability of
treatments for patients, but even more careful monitoring of
the safety of such drugs is needed to determine the benefit/risk
ratio.

The purpose of this study: to consider the role of the
pharmacovigilance system as a mechanism for detecting and
assessing ADRs when using drugs to increase the cost-
effectiveness of providing drug care to the population using
the example of analyzing ADRs that have arisen in patients
when using basic drugs, NSAIDs and glucocorticosteroids in
hospitals in the Novgorod region since 2009 to 2018.The use
of drugs is an essential element, the basis of public health, and
the more urgent is the understanding of the role of
pharmacovigilance for assessing the proper handling of drugs
in the interests of ensuring national security.

I1l. RESEARCH METHODS

To assess the pharmacovigilance system as a tool for ensuring
economic security in the field of drug care in the Russian
Federation, a systematic search of literature publications devoted
to drug safety monitoring, a content analysis of indicators of civil
activity pharmacovigilance system.

A retrospective analysis of reports, spontaneous messages
and publications of post-marketing surveillance in the
provision of drug care to patients with rheumatoid arthritis in
hospitals of the Novgorod region in the period from 2009 to
2018 was carried out.

In the process of detecting ADR, as well as the
peculiarities of drug interaction with other drugs, their
voluntary registration by doctors and pharmaceutical
specialists is of great importance [23]. The method of
spontaneous messages is widely used, based on filling in a
special form (notification).

In the Russian Federation, there is a National Database on
adverse reactions to medicines, which contains almost 200.000
such messages; the number of messages increases annually as a
result of the transition to electronic methods of submitting data
on adverse reactions to Roszdravnadzor [24].

The assessment of the completeness and quality of filling
in incoming messages about adverse reactions in the
automated information system of pharmacovigilance is carried
out using a developed coefficient similar to the VigiGrade
index used in the international database of adverse reactions of
the World Health Organization (VigiBase). The Russian
translation of the international regulatory reference book
(dictionary) in the field of drug circulation MedDra has been
introduced into the format of notifications [25, 26].

In many countries, information from various social
networks is widely used as an additional resource for detecting
information about adverse drug reactions as part of post-
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registration control, since information appears immediately
when an ADR occurs, i.e. much earlier than the official data is
provided [27, 28, 29, 30]. However, regulatory documents are
needed to regulate the process of reliably extracting ADR
information from various messages. For this, the capabilities
of artificial intelligence are used, recurrent neural networks are
created to analyze the context of messages from users of social
networks [28, 31].

Social media is a valuable source of information for the
detection of ADRs for drugs used in pediatric practice, since
children and pregnant women are very rarely included in
clinical drug trials due to ethical issues and the risk of severe
adverse events. At the same time, using the same drugs, parents
and adolescents are active users of social networks [30].

The identification and prevention of ADR can be carried
out by studying medical records (hospital card, outpatient
card), as well as regular questioning of the patient about the
detection of ADR during treatment. Special automated
techniques allow to optimize this work. Thus, the Global
Trigger Tool (GTT), which has been developed since 2003 at
the Institute for Healthcare Improvement (IHI) based on the
work of D. Classen, is recognized as the most effective system
for detecting ADRs [32]. The method allows for identifying
the development of ADRs and treatment complications by
analyzing a random sample of patient records. The sensitivity
of the method for detecting triggers with subsequent formal
assessment is 94.9% [33].

IV.  FINDINGS

One of the problems solved by the pharmacovigilance
system is that specialists do not report all ADRs, which is
explained by a lack of time, poor knowledge of the current
system, legislation; the influence of fear and guilt (doubts
about the correctness of the chosen treatment, or the
correctness of the dispensing of drugs at a pharmacy). In
addition, some doctors and pharmaceutical specialists are sure
that only safe drugs are approved for use, or they consider the
identified case to be of little significance.

The detection of new ADRs of the required degree of signal
reliability presupposes the timely introduction of changes in the
instructions for use of this drug. With a number of reports of
serious ADRs, the drug may be withdrawn from the
pharmaceutical market. Thus, the non-steroidal anti-
inflammatory drug (NSAID) Vioxx (rofecoxib) was seized, the
use of which caused severe cardiovascular complications in a
large number of patients [34].

The activity of specialists in the preparation of reports on
ADRs is especially important in severe, chronic diseases, for
example, such as rheumatoid arthritis (RA), characterized by a
high degree of disability in people of working age and
significant economic damage to society.

RA is characterized by a high frequency of
hospitalizations, which requires significant expenses from the
state. Recently, the rheumatological service has been unable to
cope with a large patient base due to insufficient funding, lack
of qualified personnel, and undeveloped infrastructure.
According to the Ministry of Health [35], in 2018, the human
potential of the Northwestern Federal District is represented
by 182 rheumatologists, of whom 111 work in St. Petersburg,
and only 8 rheumatology specialists in the Novgorod region.
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Patients turn to general practitioners, whose competencies may
be insufficient, which leads to longer treatment. Therefore, we
analyzed the ADRs that occurred in patients with the use of
basic drugs, NSAIDs and glucocorticosteroids in regional
hospitals in the period from 2009 to 2018.

All patients with RA receive basic drugs, among which the
drug of the first choice is the drug under the International
Nonproprietary Name (INN) Methotrexate. During the study
period, nausea and frequent vomiting with intramuscular
injection of Vero-Methotrexate were registered in one patient
in 2017 (Table). After the patient was transferred to the drug
under the trade name (TN) Methotrexate-Ebewe, solution for
injection 10mg/ml (Sandoz dd, Slovenia), these complaints
disappeared. The literature also contains data on poor
tolerance of Vero-Methotrexate, which requires transfer to
Methotrexate from other manufacturers [36].

Russian scientists studied the tolerance of Methotrexate for
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Methodject (Medac GmbH, Germany);  Metortritis
(S.C. Romfarm Company S.R.L., Romania) and Methotrexate-
Ebeve (Sandoz, Slovenia). All three drugs were comparable in
terms of safety, tolerance, and retention parameters [37].

Leflunomide is another basic first-line anti-inflammatory
drug. In 2017, also at TN Leflaid (table), complications from the
gastrointestinal tract (nausea, vomiting) were registered, requiring
transfer to TN Arava (Sanofi-Aventis Deutschland GmbH,
Germany). In both cases, joint pain and morning stiffness
increased, which, of course, led to an exacerbation of the
inflammatory process and an increase in the cost of treatment.

Clinical guidelines for the treatment of RA patients also
include NSAIDs. According to the Table, in 2009-2010 there
were reports that patients developed anaphylactic shock after
the administration of Diclofenac solution and after taking
Nimesulide tablets. It should be noted that in the instructions
for the drug Nise, it was noted as complications that reactions

parenteral  administration of foreign  manufacturers:  of the anaphylactoid type develop very rarely.
TABLE. MONITORING OF ADVERSE DRUG REACTIONS FOR RHEUMATOID ARTHRITIS
INN Trade name, dosage form Manufacturer, country A-::%’dX*ED ADR Description
Diclofenac, solution for ;
Diclofenac intramuscular injection, 25 M. Biopharm Pvt. Ltd, MO1ABOS Anaphylactic shock, 2009
India yes
mg/ml
Nimesulide Nise, tablets, 100 mg Dr. Red(_jys Laboratories MO1AX17 Anaphylactic shock, 2010
Ltd, India no
. . Strengthening the local reaction —
Prednisolone Prednisol, ampoules, 120 mg AJ".J Pharmaceuticals Ltd, HO2AB06 urticaria. Anaphylactic shock. BP 40/20,
India yes s
severe weakness, dizziness, 2011
. Leflaid, film-coated tablets, 20 | Ltd “Tekhnologiya LO4AA13 Increased joint pain, morning stiffness;
Leflunomide » : exacerbation of the inflammatory
mg lekarstv” Russia yes
process, 2016
Vero — Methotrexate injection, Ltd “VEROFARM”, LO1BAO1 30 minutes after injection, nausea,
Methotrexate . o
5 mg/ml Russia yes frequent vomiting for two days, 2017
Infliximab Flammegis, lyophilisate, for Mustafa Nevzat llach Sanai | L04AB02 Abdominal pain, nausea, blood in the
solution for infusion, 100 mg A.Sh., Turkey yes stool, 2017

* ATC - Anatomical Therapeutic Chemical Classification System
VED - List of Essential and Essential Medicines

The efficacy and safety of most generic drugs of
Diclofenac has not been tested in long-term randomized
clinical trials, which led to a large number of ADRs.

Glucocorticosteroids are used to reduce the inflammatory
response in patients. In 2011, anaphylactic shock was recorded
with intravenous administration of Prednisol (Table). With
intravenous administration of glucocorticosteroids, a decrease
in blood pressure may occur [38], although allergic reactions,
up to anaphylactic shock, are also noted in the instructions.

The INN Infliximab is used in the treatment of rheumatoid
arthritis (RA). In 2017, in order to reduce financial costs, a
transfer from the original drug to a biosimilar TN Flammegis
made in Turkey (holder of the registration certificate Celltrion
Healthcare Co., Ltd., Korea) was carried out, after which the
patient's condition worsened: abdominal pain, nausea, blood in
the stool. Numerous studies show the possibility of such a
replacement [39, 40], however, a change in INN even within
the same class can lead to a loss of clinical effect [41]. The
adoption of regulatory decisions on the safety and
effectiveness of drugs should be based on evidence obtained
from various sources used in post-registration drug regulation,
should take into account the characteristics and quantitative

assessment of adverse reactions, while the data obtained show
the importance of post-marketing drug regulation, are
necessary to monitor the effectiveness of regulatory measures
to minimize risks [42].

The introduction of new legislative measures must be
accompanied by an attentive attitude to the problems of
pharmaceutical manufacturers. Large multinational
corporations easily adapt to the imposed restrictions (for
example, price regulation), while domestic firms may not be
able to cope with the fall in income, and as a result of the
decrease in economic activity of the population, the supply of
medical and pharmaceutical institutions with necessary drugs
will be disrupted.

Continuing work in the field of improving personnel
training, advanced training of medical and pharmaceutical
workers, is in the need for increasing of funding for equipping
medical and pharmaceutical training, as well as creating
conditions for effective supervision in the development and
proper use of drugs, restoration and creation of clinical bases.
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V. CONCLUSION

The analysis showed the need to assess the safety of drugs,
which is an urgent problem of drug care at the present stage,
the importance of a pharmacovigilance system that monitors
the effectiveness and safety of drugs during the registration
and post-registration period of drug use. However, it is
necessary to improve the work of the pharmacovigilance
system in the Russian Federation in terms of increasing the
competence of employees at the regional level, the formation
of an active civil position of the population in informing about
the side effects of drugs in order to further ensure the safety of
drug care in particular, and national security in general.

The lack of activity of specialists in the design of signals
about the development of adverse reactions should be
compensated for by reorganization measures. In order to
optimize the pharmacovigilance system, it is necessary to
regularly conduct training in medical and pharmaceutical
organizations aimed at developing new competencies in
identifying cases of AD or the absence of a therapeutic effect
of drugs. In addition, automated accounting information
systems should be introduced, as well as advanced training of
personnel to work with databases. Training will allow for
timely identification of adverse reactions, which will
potentially reduce the economic damage from undesirable
phenomena when using drugs.

The safety of the drug circulation regime, the development
of measures to protect the patient from adverse reactions, and
the strengthening of the social responsibility of drug
manufacturers and registration certificate holders will reduce
the economic burden on the budget. When carrying out drug
therapy and in case of the occurrence of side effects,
specialists should know the rules for registering and
responding to the development of side effects, especially those
that threaten human life, which will increase future economic
benefits by modifying the organizational structure as an
indicator of reducing economic risk.

Thus, the pharmacovigilance system is a developing
dynamic socio-economic system that responds to modern
challenges and has practical leverage to ensure the economic
security of the state in the healthcare sector.
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