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Abstract: Until the change in drug legislation in 2010, the Russian Federation (RF) tried to follow
the world-recognised guidelines of the US and European food supplement and drug registration
legislation. After introducing the new pharmaceutical law (NPL), a unique legal system was created
that did not correspond to international practice. At the same time, legislation on food supplements
(FSs) remained the same corresponding to worldwide accepted practice. Consequently, restructuring
of regulatory authorities was implemented. There was no pathway or authority restructuring for
FSs in the same period. The present study aimed to analyse the legislative change burden on the
availability of food supplements and medicines in the RF during the most turbulent period from
2010 to 2012. Before the NPL, 20,836 drugs and 5000 food supplements (FSs) were registered. After
the NPL, the number of registered drugs significantly fell, while the number of registered FSs grew,
showing a 90% increase. During the observational period, the number of registered FSs grew, and the
registration process was stable. Meanwhile, a reduced quantity of registered medicines was observed,
and the decline was —21.25%. Moreover, decreased productivity of regulatory authorities was noted,
and the drug MAs issued per year fell by —64.11%.
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1. Introduction

Despite the complexity of this issue, the concept of strengthening national and regional
regulatory systems as the foundation to ensure timely access to quality medicines is often
not given due attention [1].

At the beginning of the study, we noted that there was a keen interest in the phar-
maceutical industry in processes around the introduction of the new pharmaceutical law
(NPL) in 2010 and food supplement (FS) registration. However, only a limited number of
articles covered the topic in detail, particularly in English, at the time [2]. The FS segment
was little covered by state regulation. Furthermore, it is only since the early 2000’s that
the state paid serious attention to this segment of the pharmaceutical industry. Thus, in
2003, manufacturers were required to indicate on the packaging that FSs are not medicines;
in 2006, advertising FSs as drugs was banned; finally, in 2010, mandatory declaration of
conformity was introduced. Until 2010, a feature of the FS market in Russia was that the
vast majority of supplements were produced in the Russian Federation. Imports were only
13% of the total number of packs and 29% of the total value. Simultaneously, the medicines
market accounted for 75.8% imported and 24.2% domestic drugs. Table 1 shows the top
five FSs and medicines manufacturers and the most sold products.
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Table 1. Leading FS, drug manufactures and products.
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The Federal Law, introduced in 1998 [3], regulated the procedure of marketing autho-
risation on medicines in the RE Other acts describe the standards in the technical processes
of obtaining marketing authorisation (MA). However, it was its own unique regulatory
system, which did not completely comply with the internationally recognised practices, but
used its own general principles such as a unique dossier format, evaluation process, and
pharmacovigilance requirements. No national clinical trials were mandatory for generics,
and overall, the existing MA scheme was mostly in accordance with international practices.

With the declared intention to increase the availability of high-quality, safe, and
clinically effective drugs for citizens, state health care stakeholders announced strategies
for developing the pharmaceutical industry of the RF until 2020 [4]. One strategy was to
improve the system for assessing the quality of medicines and eliminating excessive adminis-
trative barriers to the MAs of domestic drugs, as well as bringing Russian pharmaceutical
standards in line with international ones to increase the competitiveness of the national
pharmaceutical industry. As a result of legislation, the state registration of drugs was based
on expert results and the ethical review of the possibility of clinical studies for the drug.
The State registration consisted of two stages. The first stage entailed the examination of
documents to obtain permission to conduct a clinical study of the drug. The second stage
of registration assumed examination and employment of the proposed methods of quality
control of the drug, as well as examination of the risk/benefit ratio of the drug’s usage
based on clinical trial outcomes. Interestingly, clinical trials were initiated before the quality
and safety testing of the drugs [4].

After the introduction of the NPL, the authorities issuing the MAs were reorganised
and resubordinated. A new specialist staff member was employed, and the MA issue highly
exceeded the time planned. Before the NPL, the executive functions of pharmaceutical
registration were provided by Roszdravnadzor. With the entry into the enforcement of the
NPL and other legal acts [5], the maintenance and control of drugs were assigned to the
Department of State Regulation of Drug Circulation and the Department of Informatisation
of the Ministry of Health and Social Development of Russia. The abovementioned and
other normative acts [6] significantly changed both the order and responsible executors
of the state register of medicines (SMR), its information structure, and its functional role.
Thus, at the end of 2010, two crucial institutions taking care of provisions of medicine
access were reorganised or excluded from the process.

FS registration procedures and requirements during the observational period did not
face any significant legislative changes until late 2012. Overall, FSs must undergo mandatory
state registration and have to obtain an appropriate certificate prior to sale in Russia in order
to initiate the free trade. However, conclusions about the efficacy of FSs and the claims
of positive effects on the human body remained outside of the state registration process.
To prevent consumers from engaging with misleading advertising and subsequent legal
consequences for the manufacturers, the voluntary certification system (VCS) had been
established. VCS was an official system that applied to goods, services, or equipment if
their quality assurance was not a mandatory requirement of the law [7]. That somehow
mimicked indications for medicines. Therefore, the certificate of state registration of food
supplements had no information about the efficacy of FSs. For the purpose of advertising in
the media, a manufacturer might submit information about features of a product, including
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composition, properties, effects on human health, and conditions of use according to the
instruction of use as approved during the state registration. Thus, the legal pathways of
FS marketing authorisation followed key general steps of pharmaceuticals such as safety
and quality examinations. Hence, FS authorisations issuing authorities were chosen as a
suitable control unit [7]. Generally, in the same jurisdiction, there were two institutions
performing licensing with and without undergoing administrative changes. Overall, the
comparison of two MA pathways before and after 2010 is described in the Figures 1-3
below.
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Figure 1. MA Pathway until 2010. Red arrows indicate marketing authorisation holder (MAH)
action, black arrows denote institutional actions, and blue marks refer to decisions made by the State
Authority.
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Figure 2. MA Pathway after 2010. Stage 1. Green arrows indicate marketing MAH action, red arrows
refer to institutional activities, and blue numbers represent each step in the pathway.

Despite initially declared improvements, the MA system experienced a lack of trans-
parency concerning the procedures, leading to frequent amendments. At the same time,
the legislation of the Customs Union and the Eurasian Economic Union (EAEU) regarding
requirements and transparency in the regulation of nutritional supplements came even
closer to world and EU practices.

In a recent study related to the MA of original drugs in Russia after the NPL, it was
found that due to impacts of market factors and the imperfections of state regulation,
foreign drugs enter the Russian market a few years after their registration in the US, the
European Union (EU), and Japan. The authors concluded that to attain the goal of adequate
supplies for the population of the most up-to-date drugs, Russia must upgrade the existing
system of original drug registration [8].
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Figure 3. MA Pathway after 2010. Stage 2. Green arrows denote marketing MAH action, red arrows
represent institutional activities, and blue numbers embody the order of each step in the pathway (if
the action concerns both stages of the pathway, they are presented in Figures 2 and 3 simultaneously).
The yellow arrow refers to the decision of the State Authority.

Although the above legislative burden seems to have been overcome, there is no
analysis of whether there has been an impact on the availability of medicines. Therefore,
the present study aimed to analyse the legislative change burden on the availability of
medicines versus FSs in the RF during the most turbulent period, from 2010-2012. In this
study, for the first time, legislative performance was statistically evaluated, and study
confounders were controlled based on the number of authorised medicines.

The analysis of this unique situation and consequences will be useful for process
modelling and anticipation of the development options of planned legislative changes,
their possible influence on the efficiency of the responsible institutions, and their impact on
the availability of medicines or FSs.

2. Materials and Methods

The present research is based on a case study approach, which is particularly useful
when there is a need to obtain an in-depth appreciation of an issue, event, or phenomenon
of interest in its natural, real-life context [9]. We performed analysis of the regulatory
framework governing the scope of dossier examination of medicines during their state
registration in the RF from 2008-2017 based on a systematic literature review. The outcomes
were regularly published. We investigated all the norms of the legislation of the RF and
Eurasian EAEU in terms of regulating the medicines or FSs in the consumer market of the
RF, the practice of applying such norms, and scientific and theoretical work on the topic of
the present research. We extracted data from the papers identified using a structured data
extraction form.

A functional efficacy assessment of institutions involved in the MA by statistically com-
paring them with a control unit was carried out to assess the impact of structural reforms
on NPL performance. The approach of legislative performance evaluation, mentioned in
the literature, is to compare items of interest with control units from different companion
jurisdictions (in a territorial sense). Unfortunately, comparing the Russian drug MA authorities
with companions in other countries would not deal with national, specific issues.

2.1. Indicators of Regulatory Performance

By evaluating pharmaceutical legislation, the research presented must determine
whether a legislative act can ensure the reduction of a stated problem [10]. Thus, the perfor-
mance indicator concerned was the impact of regulation on the availability of medicines
in terms of the total and per year quantity of registered drugs during implementation of
the NPL.
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2.2. Data Availability

We had available and compiled data in our possession. The data already existed in
an available dataset and were considered the easiest to use [11]. A longitudinal collection
of Excel sheets issued by the State Medicines register of the RF, counting all authorised
medicines, was available for a defined number of years before and after the introduction of
the NPL.

We took data on the parallel trend assumption from available data in the literature.

2.3. Causal Attribution to MA Regulation

To establish whether the NPL led to positive improvements concerning access to
medicine, we used datasets before and after the introduction of the NPL. That is, before and
after the adoption of regulations. Neither data group was randomly assigned and could
not be viewed as equivalent. Therefore, the confounders were controlled.

2.4. Control of Confounders

To account for confounders in the regression analysis, we used DiD estimation. We
used a quasi-experimental design with longitudinal data from treatment (NPL impact) and
control groups to obtain an appropriate counterfactual to estimate a causal effect for the
MA numbers. Therefore, the following control group was chosen: for FSs registered as
medicinal products, FSs registered in the RF were chosen. This control group was found to
be appropriate because the MA schemes for both product groups were similar until the
adoption of the NPL.

For DiD to be a valid statistical method, several assumptions were considered. To esti-
mate any causal effect, the attention was drawn to three concerns: exchangeability, positiv-
ity, and stable unit treatment value assumption, or the potential outcome observation [12]
on one FS unit, which should be unaffected by the particular assignment of treatment (NPL)
to the pharmaceutical legislation. Thus, the treatment (impacted by legislation—NPL) was
unrelated to an outcome at baseline (allocation of the intervention was not determined by
outcome), as FS and pharmaceutical MA systems do not interfere with one another. The
assumption of parallel trends implies that if untreated, the results for the NPL treatment
and control groups are expected to change at the same rate. Hence, any difference in
the discrepancies in results between groups can be explained by policy, rather than by
differentiated pre-existing trends in results [13].

3. Results
3.1. Marketing Authorisation Pathways Prior to and Post NPL

The quality and safety of both medicines and FSs were tested during registration.
All administrative activities were performed within one ministry and a single institution
subordinate to it. Many national market research publications also mention the FS market
as a segment of the overall pharmaceutical market [14]. In contrast, after the NPL, the
authorisation process of FSs did not change, but the confounders were deemed impor-
tant for DiD analysis—they influenced the dependent variable (the number of registered
medicines) and the independent variable (the number of FSs)—as they were similar and
nationally specific. Most importantly, during the observational period of the present study,
FS registration and the MA of medicines were carried out under supervision of the same
ministry. The registration pathway comparison between FSs and drugs is shown in the
Figures 4 and 5 below.
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Figure 4. MA and FS pathways before the NPL.
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Figure 5. MA and FS pathways after the NPL.

As seen from the schemes above, the administration of the MA changed, whereas for
FSs it remained the same, as presented in the schemes above. Regarding registration proce-
dures and requirements during the observational period, FSs did not face any legislative
changes until late 2012, when EAEU norms were introduced, but that did not influence reg-
istration pathways in Russia. Generally, in the same jurisdiction, two institutions performed
licensing procedures with and without administrative changes.

Therefore, it was assumed that both would be comparable to assess their performance
due to organisational changes.

3.2. Parallel Trend Assumption for Medicines and FSs Prior to the NPL

For the state institution performance assessment under the NPL, two efficacy indicators
were evaluated: the number of registered medicines and issued medicine MAs per year
versus the same for FSs. Therefore, the treatment (impacted by legislation—NPL) was
unrelated to an outcome at baseline (allocation of the intervention was not determined
by an outcome), as FS and pharmaceutical MA systems do not interfere with one another.
Treatment and control groups comparing the quantity of registered medicines, as seen
from the trend lines in Figure 6, could be considered parallel in the outcomes prior to
the intervention.
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Figure 6. Parallel trends assumption quantity.

The literature data show a steady rise in the number of medicine names due to active
MA efforts in the Russian pharmaceutical market; in 2009, it reached 10,790 units [15].

We derived the numbers of registered FSs from other literature data [16]. According
to Figure 6, the composition of the treatment and control groups was stable for repeated
cross-sectional design (according to SUTVA). The quantity of issued MAs per year for
drugs and FSs prior to the NPL shows a parallel trend. The graphic presentation of parallel

trends is depicted in Figure 7 below.
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Figure 7. Parallel trends assumption MAs per year.
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3.3. Regulatory Performance Evaluation for the Number of Medicines Versus FSs in 2008 and 2012

Before the NPL, the number of drugs per SMR was 20,836, and the number of FSs was
5000 [14]. Further, in 2012, there were 16,409 drugs and 9500 FSs. The number of registered FSs
significantly grew from 5000 in 2008 to 9500 in 2012, showing a massive 90% increase. The
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Figure 8 below illustrates slopes of numbers of drugs versus FSs during two observational
periods.
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Figure 8. Graphic view of registered medicines per SMR and FSs during two observational periods
and DiD. Red line denotes drugs, blue FSs. Dashed green line shows DiD slope.

After the NPL, there were 16,409 drugs in the SMR versus 9500 FSs. The difference was
—4427 drugs according to DiD, considering the FSs trend of —8927. The reported decline
was —21.25%. Thus, simply due to weak regulatory performance, there was a significant
decrease in availability in terms of their total quantity per SMR is noted.

3.4. Regulatory Performance Evaluation for Medicine Mas vs. FSs in 2008 and 2012

The difference in average outcome in the impacted group before and after the NPL,
minus the difference in average outcome in the control group before and after the legislative
impact, shows a significant decline in issued Mas per year for medicines, whereas the
number of Mas for FSs slightly increased. This came as a justification for the authority’s
decreased productivity after the implementation of the NPL. Before the NPL, the number
of Mas issued for drugs was twice as high as for FSs, which, after NPL'’s introduction, was
bound to fall to a much lower level. Before the NPL in 2008, 3043 drug Mas were issued per
year, whereas two years post-intervention in 2012, that figure was 1092. The difference was
—1975 Mas/year, where DiD assumed the FSs trend to be 1978. The fall was obvious at
—64.11%. The yearly activities of FS registration remained stable at 1675 in 2008 and 1702
in 2012, accounting for a 1.61% increase. The Figure 9 below shows the slopes of issued
MAs during two observational periods.

According to the methods of the present research, a two-group, two-period DiD
design [17] was used. Thus, the only evaluated numbers were from pre-NPL year 2008
and post-NPL year 2012. However, for example, the number of MAs issued per year was
1282 in 2011 [18], showing a negative trend after the NPL. The abovementioned regression
calculations again stress the low productivity of the state authorities involved in the MA
of medicines after the introduction of the NPL, affecting access to medicines. The NPL
performance, in terms of the authority’s productivity concerning issued MAs per year,
is insufficient.



Sustainability 2023, 15, 4011

9o0f12

3500

[ee]
%3
[=3
[=}

. DiD

b
o
=
(=

1500 1675 1702

Issued MAs per year

1000 1092

500

0 2008 2012

Figure 9. Issued MAs/year during two observational periods and DiD estimator. Red line denotes
drugs, blue FS. Dashed green line shows DiD slope.

The EU member state Ireland can be mentioned as an external comparison of the stable
legislative and structural situation [19,20]. Figure 10 shows the regulatory performance of
the Irish Medicines Board (IMB) during the observational period. At that time, the IBM
was not exposed to any structural or legislative reform.

MAs granted by IMB
2500
2000 1785
1500 1372
1000
500
0
2009 2010 2011 2012

Figure 10. Issued MAs/year during the observational period by the IMB.

Although the number of MAs issued by the IMB in 2009 and 2012 decreased slightly,
it was certainly not by 64%.

4. Discussion

This paper, as seen in Figures 6-9, describes the impact of a unique authorisation
system created in the RF in 2010 on the availability of medicines in comparison to FSs. The
market situation before the legislative burden is seen in Table 1. After the introduction
of the NPL, the dossier evaluation process was completely renewed and administered by
the new ministry and subordinating institutions (please refer to Figures 4 and 5). New
and inexperienced authority employees were involved in the MA process, which created a
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bottleneck in the dossier evaluation flow. Conversely, no legislation or structural changes in
the institutions handling FS registration was observed (Figures 4 and 5). The drug registration
procedure had two stages: the first dossier evaluation for obtaining clinical trial (CT) permis-
sion, and the second quality control of medicines (Figures 1 and 2). Thus, irrespective of
whether a medicine is a novel chemical entity or generic, a CT is mandatory. Thus, the CT
requirement can be defined as another obstacle that decreases MA process productivity.

In recent research, some authors have recommended expanding the list of drugs
required for bioequivalence studies and using Biopharmaceutics Classification System-
based biowaivers for some drugs at the time of generic registration, if scientifically justified.
Moreover, some authorities in low-income countries have regulatory systems that rely on
the review process already done by the International Council on Harmonisation (ICH)
member countries or ICH observer countries. This process would be easier if a common
dossier format were used during regulatory submission [21].

The duration of registration in RF after 2010 highly exceeded defined timeframes. The
key reasons for the delay mentioned by local regulatory staff were mandatory local clinical
trials. At the same time, there was no unexpected prolongation of FS registration duration.

Other authors have referred to the same historical time, stating that due to impacts of
market factors and imperfections in the state regulation, original drugs developed abroad
enter the Russian market a few years after their registration in the US, the EU, and Japan.
The average time from the moment a drug is initially approved in the aforementioned
countries and jurisdictions to the moment of registration in Russia, is 4 years and 8 months,
with a median value of 2.5 years [8].

During the period of turmoil caused by the NPL, the local pharmaceutical industry
endured serious challenges. Given the high level of self-organisation, excellent problem-
solving skills, and people’s perseverance, a significant negative impact of these regulatory
affairs system changes was prevented. However, before the present study, the impact thought
to have been overcome by the aforementioned efforts was not justified by controlled statistical
calculations. Our current research shows the weak performance of the NPL, and a decrease
in the number of medicines registered while maintaining stable growth of FSs. The impact
of the activity on the general public and pharmaceutical industry representatives led to a
process in which the latest legislation changes were implemented at several sites. This pro-
cess included the Analytical Centre of the Russian Government, representatives of patient
and medical communities, businesses, and the 20 largest professional associations [4].

In health systems, access to medicines depends on five main factors: availability,
affordability, accessibility, acceptability, and quality [22]. In our study, it was found that due
to the regulatory burden after the introduction of the NPL, the availability and accessibility
of medicines in the RF were impacted. Our findings correspond to the statement that
national regulatory authorities are the key government institutions that promote access
to quality-assured medicines and to combat falsified medical products; however, despite
progress, regulatory capacity in low-income countries is still insufficient [23].

In overcoming the burden caused by the NPL, the MA system slightly recovered, and
in March 2019, there were 20,192 entries on the authorised medicines list versus 20,836
entries in 2008. As mentioned earlier, the NPL was amended many times before 2020, and
neither the CTD format nor national CT issues were solved. To be in accordance with
international regulatory approaches—which are definitely beneficial for companies in the
domestic pharmaceutical industry that want to be successful exporters—a harmonised
position of the legislation was considered. To address such issues in the future, common
EAEU legislation was introduced. However, there were almost no legal obstacles to
implementing common EAEU pharmaceutical legislation to start a common market [24].
However, at the end of 2017, despite an enormous workload with the intention of an easy
market entrance and overall unification, all the efforts led nowhere, and the Russian MA
system proceeded to function autonomously [24].

In 2011, the additional FS legislation of EAEU came into force, namely “Unified
sanitary and epidemiological and hygienic requirements for goods subject to sanitary



Sustainability 2023, 15, 4011 11 of 12

and epidemiological surveillance (control)” [25]; however, practical implications of the
Customs Union (CU) legislation became significant after 2012 [25]. Overall, the scheme of
FS marketing authorisation and Voluntary certification scheme acknowledges its suitability
to be used as a control model to evaluate the performance of pharmaceutical legislation
changes which took place in 2010. Further, in statistical analysis of the present study
related to legislation performance, particularly parallel trends assumption, it can be seen
that the number of registered products follow the same trends before the adoption. The
introduction of the CU legislation followed by implementation in late 2011 maintained the
tendency of growth in terms of registered FSs amount.

5. Conclusions

This is the first study to statistically assess the impact of drug regulatory changes due
to the introduction of the NPL in the RF in 2010. Quantitative research was performed
via statistical evaluation of the controlling confounders. During the observational period,
a reduced quantity of registered medicines was observed, and the decline was —21.25%
while FSs grew by 90%. Additionally, decreased productivity of drug regulatory authorities
was noted, and the drug MAs issued per year fell by —64.11% vs. 1.61% of FSs. Thus, the
aims of the drug legislation to increase medicine availability and admission to the market
were not achieved. The analysis of this unique situation and its consequences will be useful
for process modelling and anticipation of the development options of planned legislative
changes, their possible influence on the efficiency of the responsible institutions, and their
impact on the availability and safety of medicines. A similar design of future studies
is necessary to justify the value of the research methods and their applicability in the
appropriate scientific evaluation.
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