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The aim of the research was to study the current industrial practice of drug quality risk management in Russian pharmaceu-
tical enterprises, including the assessment of the main problems during the implementation of the risk management system
and its compliance with the accepted international approaches.

Materials and methods. In the period from 6 April to 10 May 2020, an online survey of the leading employees in the field of
quality assurance of Russian manufacturers was conducted. In the survey, the questionnaire was based on the results of the
authors’ analysis of the national regulatory legal acts of the Russian Federation, the European Union countries, international
guidelines of the EAEU, ICH and WHO in this area. 111 people took part in the survey, the return of questionnaires was 11.5%.
Results. The data obtained indicate the prevalence of a superficial approach to quality risk management in the Russian
pharmaceutical industry, the presence of objective and subjective reasons that hinder the effective implementation of these
methods, the fragmentation of the systems used and, in most cases, their ineffective use. The respondents believe that the
most significant reasons for the difficulties in implementing this methodology, are the lack of recommendations from the
Ministry of Industry and Trade of Russia on creating an effective quality risk management system and a shortage of the spe-
cialists who are ready to work in the area of this industry. The survey revealed rather large gaps in the deployment of a risk
management system at the enterprise and separation from the established international practice.

Conclusions. The data obtained indicate the extreme urgency of developing recommendations for a quality risk management
system, which should be based upon and supported by Russian regulatory legal acts and international experience in this area.
The authors propose highlights for these recommendations.
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Lienb pabotbl: M3yyeHWe TeKyLLel OTpaceBol NPaKTUKM NO YNPABAEHUIO PUCKAMU ANA KAYecTBaA IEKAPCTBEHHbIX CPEACTB
Ha GapMaLeBTUYECKUX MPeanpUATUAX Poccuun, BKIOYAA OCHOBHbIE NPo6iemMbl NPU BHEAPEHMM CUCTEMbI YNIPABIEHUA PUCKa-
MW 1 COOTBETCTBME OBOLLENPUHATHIM MEXKAYHAPOAHBIM NMOAXOAAM.

Martepuanbl u metogpbl. B nepuog c 6 anpensa no 10 mas 2020 roga 6bin NpoBeAeH OHNANH-ONPOC BeAYLMX COTPYAHUKOB
B 06nacTm obecneyeHns KayecTBa POCCUMIUCKUX Npou3BoamuTeneli. AHKeTa, MCNOb30BaHHAA NpW onpoce, pa3paboTaHa no
pe3ynbTaTam aHaM3a HaLMOHabHbIX HOPMATUBHbIX NPaBOBbIX akTOB Poccuiickon Peaepaumn, ctpaH EBponeickoro Coto3a,
MeXayHapoaHbix pykosoacts EASC, ICH n BO3 B gaHHoOM o6i1acTu. B onpoce npuHanm yyactie 111 yenoBeK, BO3BPAT aHKET
coctasun 11,5%.

Pe3ynbratbl. MonyyeHHble AaHHblE CBUAETENbCTBYIOT O MPEBa/IMPOBAHUM B POCCUMCKON hapMaLLeBTUUYECKOW OTpac/au no-
BEPXHOCTHOrO NOAX0AA K YNPaBNEHUIO PUCKAMU AN KAYeCcTBa, HAaIMUYUU OBBEKTUBHDBIX U CYOBEKTUBHBIX MPUYMH, MeLLato-
Wmx 3bdEeKTUBHOMY BHEAPEHWUIO 3TUX METOAOB, PParMeHTapHOCTU UCMO/Ib3YEMbIX CUCTEM U, B BONBLIMHCTBE CAYyYaeB, UX
HeabdeKTMBHOMY Mcnob3oBaHMIO. Hanbonee 3HaYMMbIMU NPUUMHAMM CNOKHOCTEN MPU BHEAPEHUWN 3TO METOL0N0rUK
PecnoHAeHTbl CYMTAOT OTCYTCTBME peKoMeHaaumi MuHnpomTtopra Poccum no co3paHuto 3GpdeKTUBHOM cucTembl ynpas-
NIeHUA pUCKaMK ANA KayecTBa U aeduumMT B OTPACAN CNEeLManmncToB, rOTOBbIX K NPOBeAeHUIO paboT B 3ToM obiactn. Onpoc
BbIABM/ AOCTAaTOMHO 60nbluMe Npobenibl POCCUMUCKUX NPeanpUATUI B Pa3BePTbIBAHUM CUCTEMbI YNPaBAEHUA PUCKaMM Ha
npeanpuATUN U Pa3pbIB C YCTOABLLUENCA MEXKAYHAPOAHOM NPAKTUKON.

3akntoueHue. MosyyeHHble JaHHble CBUAETENbCTBYIOT O KpaliHeW aKTyasibHOCTM pa3paboTKM peKomeHAaumin no cucteme
YyNpaBAEHUA PUCKAMM ANA KAYECTBA, ONUPAIOLLMXCA HA NONOKEHWUA POCCUMCKMUX HOPMATUBHBIX NPABOBbIX AKTOB U MeXAYHa-
POZHbIN ONbIT B 3TOM 061acTU. ABTOPaMM NPeAJ/IoXKEHbI TE3UCHI A/1A 3TUX PEKOMEHAALMIA.

KntoueBble cnoBa: pUCKM A1 KaYeCTBa; IeKapCTBEHHbIE CPEACTBA; POCCMIMCKan dbapmaLeBTUYECKas OTpacb

Cnucok cokpaweHui: EC — EBponeiickuii coto3; EA3C — EBpa3uniickuii sKoHoMUYecknin cotos; ICH (The International Council
for Harmonization of Technical Requirements for Pharmaceuticals for Human Use) — MexayHapoAHblli COBET N0 rapMOHM-
3aLMM TEXHUYECKUX TPEOOBAHMI K perncTpaLMm NeKapCTBeHHbIX NpenapaTos ANsS MeAuLMHCKoro npumeHeHus; COMM — cTaH-
[apTHble onepauunoHHble npoueaypbl; GMP (Good Manufacturing Practice) — Hagnexalan Npou3BOACTBEHHAA NPAKTUKA;
FMEA (Failure Mode and Effects Analysis) — aHanu3 BugoB u nocneactsmii otkasos; HACCP (Hazard Analysis and Critical
Control Points) — aHanM3 pUCKOB M KPUTMYECKMX KOHTPONbHbIX ToueK; FMECA (Failure Mode, Effects and Criticality Analysis)
— aHaNu3 BMAOB, NOCNEACTBUIA U KPUTUYHOCTM OTKa30B; PHA (Preliminary Hazard Analysis) — meToz npeagsapuTenbHOro aHa-
nn3a onacHoctei; FTA (Fault tree analysis) — AHanu3 aepesa otkasos; MHRA (Medicines and Healthcare products Regulatory
Agency) — AreHTcTBO BesiMkobpuTaHMM MO KOHTPOA 060pOTa NeKapcTB U MeaAnUMHCKuX ToBapos; PDA (Parenteral Drug
Association) — Accoumauma napeHTepanbHbix npenapatos; ISPE (International Society of Pharmaceutical Engineering) —
MexayHapogHoe obwecTBo dpapmaLeBTUYECKOro UHXUHUPKUHIA; ASTM (American Society for Testing and Methodology)

— AMepUKaHcKoe O6|J.I|ECTBO no UCNbITaHUIO MaTepnanos

INTRODUCTION

The quality risk management system is a part of
enterprises’ quality management system in different
industry sectors. Such industries include, for example,
food industry, production of medical devices, car manu-
facturing, aircraft engineering and others?. Risks can be
present at all stages of the product life cycle. The risk-
based approach contributes to ensuring the quality of
products, achieving control of technological processes,
and a proper allocation of resources [1, 2]. Herewith, it
is only in the pharmaceutical industry that a quality risk
management, is a mandatory element of the pharma-

* 1. GOST R 51705.1-2001. Quality systems. HACCP principles for food
products quality management. General requirements. 2. GOST R
54617.1-2011. Risk management in nanoindustry. General principles.
3. GOST R 54617.2-2011. Risk management in nanoindustry. ldentifi-
cation of hazards. 4. GOST R 54762-2011. Prerequisite programmes
on food safety. Part 1. Food manufacturing. 5. GOST R 58045-2017.
Aircraft equipment. Risk management for quality assurance through
life cycle stages. Risk assessment methods and acceptability criteria. 6.
GOST R 58050-2017. Aircraft equipment. Risk management for quality
assurance through life cycle stages. Areas of uncertainty classification.
7. GOST R 58139-2018. Quality management systems. Requirements
for automotive organizations. 8. GOST R ISO 17666-2006. Risk man-
agement. Space systems. 9. GOST R ISO 17776-2012. Petroleum and
natural gas industries. Offshore production installations. Techniques
and methods for hazard identification and risk assessment. Basic prin-
ciples.
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ceutical quality system at any enterprise, specified by
good manufacturing practices (GMP), and included in li-
censing requirements?. Requirements for the proper use
of drug quality risk management, are specified by reg-
ulatory authorities in many countries, as well as inter-
national organizations [3—-5]. The fundamental principles
of a quality risk management at Russian pharmaceutical
enterprises, are reported in the Rules of Good Manu-
facturing Practice, approved by Order of the Ministry of
Industry and Trade of the Russian Federation dated June
14, 2013, No.916. A systematic approach to the quali-
ty risk management, aimed at improving the efficiency
of the application of the Good Manufacturing Practice
Rules, is reported in Order of the Ministry of Industry
and Trade of the Russian Federation dated 12
December, 2013 N0.1997 “On the approval of Rec-
ommendations for the organization of production and
quality control of medicines”. GMP rules of the Eur-
asian Economic Union, approved by the Resolution of
the Council of the Eurasian Economic Commission dat-
ed 3 November, 2016 No.77, in relation to the quality
risk management, do not differ from the Russian ones:
Part 3 (chapter “Quality risk management”) provides

2 clause 5 of the Rules of Good Manufacturing Practice (approved by
Order of the Ministry of Industry and Trade No. 916 of June 14, 2013).
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similar recommendations on the organization of risk
management activities; part 3 is non-regulatory?. Most
countries, including the EU, EAEU countries and the
Russian Federation, apply the risk management pro-
cedure given in the ICH Q9 guideline and presented
in the international standard 1SO 31000 (GOST R ISO
31000).

However, the application of the risk management
system causes difficulties for manufacturers [6-10]. For
example, in the FDA (Food and Drug Administration)
warning letters database, the issues regarding the risk
management system, are posted quite often* [11]. In
the official statistics of Good Manufacturing Practice
(GMP) inspection deficiencies published by United
Kingdom’s Medicines and Healthcare products Regu-
latory Agency (MHRA UK), in 2018 solely 5, there are
74 non-conformities in the quality risk management,
54 (almost 73%) of which were assessed as critical
or significant. The similar data on the results of GMP
inspections in the Russian Federation are not public-
ly available. Implementing a quality risk management
system into an enterprise’s quality management sys-
tem can be challenging. Enterprises have a wide range
of products, different medicines are produced in differ-
ent conditions: from non-sterile to aseptic, production
processes have different stages and methods of con-
trol. Each enterprise needs to make its own individu-
al choice of risk assessment methods, methods of risk
communication, working out its documentation, etc.,
taking into account the peculiarities of its production
and quality system [12—-16]. The carried out search and
analysis of the literature showed that the national and
international regulatory documents contain only guide-
lines to quality risk management, while there are no
explanatory methodological materials containing spe-
cific examples of possible approaches to the quality risk
management, including specific industries.

The importance of applying the quality risk man-
agement in pharmaceutical production, is due to several
reasons: first, the risk management makes it possible to
ensure the acceptable product quality, and therefore, to
reduce risks to patients’ healths. Second, it allows the
company’s management to focus on the issues associ-
ated with the highest risks for patients, therefore, it af-
fords a more efficient allocation of resources. Third, it
helps with making the most well-argued decisions re-
garding the development, quality control, production of
medicines, etc. Fourth, the application of the risk man-
agement is the fulfillment of the requirements of regula-
tory authorities [1, 8, 9, 17, 18].

3 Rules of Good Manufacturing Practice of the Eurasian Economic
Union approved by the Resolution of the Council of the Eurasian Eco-
nomic Commission No. 77 dated 3 November 2016

4 https://www.fda.gov/inspections-compliance-enforcement-and cri-
minal-investigations/compliance-actions-and-activities/warning-let-
ters

5 https://www.gov.uk/government/statistics/good-manufacturingprac-
tice-inspection-deficiencies
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There are no publications on the state of this issue
at domestic pharmaceutical enterprises. All of the above
indicates the relevance of studying the current indus-
try practice of drug quality risk management at Russian
pharmaceutical enterprises, including main problems
during the implementation of a risk management sys-
tem and compliance with currently accepted interna-
tional approaches.

THE AIM of the research was to study the current
industrial practice of drug quality risk management at
Russian pharmaceutical enterprises, including the as-
sessment of the main problems during the implementa-
tion of the risk management system and its compliance
with the accepted international approaches.

MATERIALS AND METHODS

To obtain information about the existing approaches
to drug quality risk management, a questionnaire meth-
od was chosen. The questionnaire was developed on
the basis of the analysis of the requirements and recom-
mendations for the quality risk management specified
in national and international regulatory documents and
guidelines®.

RESULTS AND DISCUSSION

The following essential requirements for the quality
risk management system, accepted in the international
pharmaceutical industry, have been selected by the au-
thors and used in their questionnaire [10, 19-22].

6 1. Good Manufacturing Practice Rules (approved by Order of the
Ministry of Industry and Trade No. 916 of June 14, 2013). 2. Rules
of Good Manufacturing Practice of the Eurasian Economic Union ap-
proved by the Resolution of the Council of the Eurasian Economic
Commission No. 77 dated 3 November 2016. 3. Order of the Min-
istry of Industry and Trade of the Russian Federation of December
12, 2013 N 1997 On the approval of the Recommendations on the
organization of production and quality control of medicines. Recom-
mendations for the preparation of Site Master File, quality risk man-
agement, pharmaceutical quality system, batch certification (part
111). 4. Decision of the Board of the Eurasian Economic Commission
No.1 “On Approval of the Guidelines for establishing acceptable lim-
its for health effects in order to identify risks in the production of
medicines on common production (technological) lines” dated Jan-
uary 14, 2020. 5. Department of Health and Human Services, U.S.
Food and Drug Administration, Guidance for Industry, Q9 Quality Risk
Management, 2006. 6. International Conference on Harmonization
of Technical Requirements for Registration of Pharmaceuticals for
Human Use, ICH Q8 (R1), Pharmaceutical Development, 2008. 7. In-
ternational Conference on Harmonization of Technical Requirements
for Registration of Pharmaceuticals for Human Use, ICH Q9, Quality
Risk Management, 2005. 8. International Conference on Harmoniza-
tion of Technical Requirements for Registration of Pharmaceuticals
for Human Use, ICH Q10, Pharmaceutical Quality System, 2008. 9. In-
ternational Conference on Harmonization of Technical Requirements
for Registration of Pharmaceuticals for Human Use, ICH Q11, Devel-
opment and manufacture of drug substances (chemical entities and
biotechnological/biological entities), 2012. 10. MHRA Good Manu-
facturing Practice (GMP) — Quality Risk Management: Frequently
asked questions, Available at http://www.mhra.gov.uk. 11. World
Health Organization WHO Guideline on Quality Risk Management,
Working document QAS/10.376/Rev.1 Draft for discussion, August
2011, pp. 9-10, Available at http://www.who.int.
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Essential requirements for the quality

risk management system accepted

in the international pharmaceutical industry

1. An enterprise should have a high-level document
(SOP, an enterprise standard, policy) that regulates its
quality risk management system and approaches used
to manage risks.

2. The areas of application of the risk management
system within the pharmaceutical quality system, should
be determined.

3. The following papers should be documented:

— commitment of the management to the principles
of the system;

—responsibilities and functions of the key personnel
in this system;

— scope of application, planning and scheduling;

— monitoring of work and evaluation of its efficiency
and progress;

— the approval procedure of work/jobs and the in-
formation distribution;

— personnel training programs that include informa-
tion about a risk management system;

— training requirements for teaching the personnel
actually performing the work related to the quality risk
management;

—the risk assessment tools and methods used at the
enterprise;

— the inclusion of the risk management in the phar-
maceutical quality system;

— application of the change management procedure
during risk management activities;

— cross-references to the risk management system
in the main control procedures of the enterprise.

4. Risk analysis and assessment:

— should be carried out by experienced specialists,
including the involvement of third-party consultants,
with due regard to modern scientific knowledge;

—should be documented;

— should be subjected to the agreement/approval;

— should be based on the systematic risk identifica-
tion;

— should be carried out using both qualitative and
guantitative methods and tools,

— the results of the assessment should be regularly
revised;

— the decisions based on the results of the risk as-
sessment should not contradict GMP rules and regula-
tory requirements;

— the level of formality and documentation should
be appropriate to the degree of the risk to the patient.

5. There should be a risk register containing a re-
freshable list of the main identified risks, a list of risk
assessments carried out or a link to this list, a brief de-
scription of the measures to mitigate the main identified
risks, and a justification for reassessing risks.

6. The effectiveness of the risk management system
should be regularly evaluated. The procedure for assessing

Tom 8, Beinyck 5, 2020

the effectiveness of the risk management system and the
effectiveness of the risk management plans, should include:

— frequency of assessment;

— responsibility of performers;

—a formal list of the documentation to be inspected
during the assessment;

— the ways of information distribution on the results
of the assessment;

— the procedure for developing recommendations
for improvement;

— the procedure for implementing the subsequent
actions and their verification.

The questionnaire contains 25 questions, some of
which correlate to each other. The clarity of the ques-
tions was tested by 42 people from the pharmaceutical
industry.

The survey was conducted online by Sechenov Uni-
versity in cooperation with the National Chamber of
Pharmacy from 6 April to 10 May, 2020. The letter with a
link to the electronic questionnaire, was sent to e-mails
of the qualified persons who had been trained and certi-
fied at Sechenov University (981 people, 48 constituent
entities of the Russian Federation, more than 300 enter-
prises).

111 specialists of the pharmaceutical industry took
part in the survey, the return of the questionnaires was
11.3%. About a third of the respondents (35%) were un-
der 40 years old, 15 percent were over 55. More than
half of the respondents work at medium and large phar-
maceutical enterprises (45% and 13%, respectively), the
rest — at small enterprises and in micro organizations.
This distribution generally reflects the structure of the
Russian pharmaceutical industry (Fig. 1).

Most of the respondents (63%) work at the enter-
prises producing drugs of the chemical origin and have
more than 10 years of professional experience at a phar-
maceutical enterprise (67%) (Fig. 2).

The majority of respondents (87.4%) work at the
enterprises with a cyclical turnaround; the collected in-
formation also includes the respondents from market
authorization holders that use contract manufacturing
sites (4.5%).

As Fig. 3 shows, all major dosage forms produced in
Russia, were covered with this questionnaire, including
those requiring and not requiring isolation. Based on the
above data, the authors arrived at the conclusion that
the sample obtained was sufficiently representative.

In the first part of the survey, general approaches
and problems of domestic pharmaceutical enterprises in
implementing the systems of drug quality risk manage-
ment were studied.

In the Russian pharmaceutical industry, the quali-
ty risk management is applied at various stages of the
product life cycle: most of the enterprises apply risk
management at the stage of the industrial production
(95%), and only 28% of enterprises apply a risk-based
approach when scaling the process (Fig. 4).
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Figure 1 — Distribution of respondents by the size of their enterprise
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Figure 2 — Distribution of respondents by work experience in the pharmaceutical industry
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Figure 3 — Manufactured dosage forms
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Figure 4 — Stages of product life cycle at which quality risk management is applied, in Russian pharmaceutical
industry
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Figure 5 — Areas where quality risk management is most commonly used
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Figure 6 — The most commonly used risk assessment tools and methods
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Figure 7 — The main difficulties faced by enterprises during the implementation
of a quality risk management system
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Figure 8 — Sufficiency of the number of employees with the necessary knowledge and experience in risk
assessments
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Figure 9 —Criticism of quality risk management system identified during external inspections
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Figure 10 - Positive effects of the quality risk management implementation at the enterprise

SOP/Enterprise standard

Section in the Quality Guidelines

Quality policy

Risk Management Guidelines

None

0% 20%

60% 80% 100%

Figure 11 — Available high-level documents regulating the quality risk management system
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Figure 12 — Approaches to formalization of the quality risk management system
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Regular reassessment of risk analyses and
assessment results

Expert risk assessment

Work on risks performed only by experienced
and trained personnel

Maintaining a risks register

Risk assessment based on current
development in science and technology

Figure 13 — Actions in relation to the quality risks

Responsibilities 39%

Frequency of assessment B7%

Follow-up procedure and its verification 33%

Information distribution of assessment

299
results

Formal list of documentation 14%

Procedure for developing 119
recommendations for improvement

No procedure 6%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figure 14 — Contents of the quality risk register

Responsibilities
Frequency of assessment

Follow-up procedure and its verification

Information distribution of assessment results
Formal list of documentation

Procedure for developing recommendations
for improvement

No procedure

Figure 15 -Information in the Procedure for assessing effectiveness of risk management system
and risk management plans
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Consultations by inspection authorities

Issue of an order detailing the quality
risk management system

MOOC development

Distribution of practical application for
specific production

Publication of scientific guidelines, |

manuals

Development of educational programs
at universities

|

67%

44%

43%

40%

23%

8%

N

Figure 16 — Measures that can help improve the effectiveness of quality risk management
in Russian pharmaceutical industry

Fig. 5 shows the areas where the quality risk man-
agement is most commonly used. In general, the figure
shows that they coincide with the pharmaceutical en-
terprises’ areas of activities, proposed in Order of the
Ministry of Industry and Trade of the Russian Federation
No0.1997 “On approval of recommendations for the or-
ganization of production and quality control of drugs”,
where the quality risk management is applicable. Note-
worthy is the small percentage of the enterprises using
this methodology for organizing calibration and mainte-
nance work (20%), during product processing and repro-
cessing (23%), and during storage and delivery (29%).

In most of the cases, domestic enterprises use quan-
titative methods to assess and analyze risks (FMEA, HAC-
CP, FMECA, PHA, FTA, etc.). The most frequently used
methods of the 7 ones, specified in the ICH Q9 guideline
and in Order of the Ministry of Industry and Trade of the
Russian Federation No0.1997 “On approval of recommen-
dations for the organization of production and quality
control of drugs”, are the following: FMEA (66%), HACCP
(45%), HAZOP (20%), FMECA (15%) (Fig. 6).

The implementation of the quality risk management
methodology is difficult in practice for various reasons
(Fig. 7).

According to the respondents, the main difficulties
are: staff shortage (50%), lack of guidelines and manuals
with algorithms for decision-making and building a risk
management system (48%), lack of clear guidelines from
the Ministry of Industry and Trade (41%), lack of guide-
lines on the use of the basic risk analysis tools (34%).
When summed up, the lack of additional guidelines from
the Ministry of Industry and Trade of Russia, is the pre-
vailing reason for the complexity of the implementation
of the quality risk management system. An extended
analysis of the responses regarding staff shortages, re-
vealed approximately the equal percentage of responses
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among the employees of small and micro enterprises:
the problem of staff shortages was notified by 59% of re-
spondents working at the enterprises with 20 to 50 em-
ployees, 53% — from 50 to 100 employees, 50% — from
100 to 500 employees, 43% — above 500 employees.

The problem of a shortage of personnel with the
necessary knowledge and skills in the field of quality
risk management, was also revealed when analyzing the
answers about the sufficiency of such employees at the
enterprise: 59% of the respondents indicated this short-
age (Fig. 8).

Herewith, 88% of respondents stated that external
consultants are not involved in dealing with risks at their
enterprise.

Some interesting data were obtained when analyz-
ing the issues of the drug quality risk management sys-
tem discovered by external auditors (Fig. 9). Just over
half of the enterprises received comments on their risk
management systems. At the same time, auditors’ re-
ports on various aspects of the risk management con-
tained approximately the same number of issues, except
risk mitigation and preventive measures of identified
quality risks.

In general, the respondents positively assessed the
impact of the risk management system on the compa-
ny’s activities (Fig.10). More than half of the respon-
dents notified that the risk management provides the
necessary level of confidence in the processes (66%),
the ability to determine the most likely cause of devi-
ations (61%), determining the required amount of vali-
dation work (58%), obtaining the information necessary
for decision-making (57%). Attention should be paid
to a rather low percentage of the enterprises, which
conducted an economic assessment of the application
of the risk management system — 24%, and used a risk
methodology for a pharmaceutical development — 25%
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(see also Fig. 4, where 27% of respondents apply this
methodology in pharmaceutical development). A fairly
large number of respondents (57%) who do not consider
these works mandatory for compliance with the estab-
lished regulatory requirements is noteworthy, although
this requirement came into force almost 7 years ago. In
the authors’opinions, the number of enterprises (57%)
which use a risk-based approach for decision making, is
also too few.

A coincidence of the data obtained from different
questions, indicates the validity of the data.

The results obtained, made it possible for the au-
thors to conclude that a superficial approach to the qual-
ity risk management prevails in the Russian pharmaceu-
tical industry, and this is due to a number of objective
and subjective reasons. Among the most significant ones
are the lack of recommendations from the Ministry of
Industry and Trade of the Russian Federation on creat-
ing an effective quality risk management system and
the shortage of specialists who are ready to work in this
area.

In the second part of the survey, the authors exam-
ined the way the Russian enterprises implement various
elements of the risk management system and their com-
pliance with essential requirements for the quality risk
management system in the international pharmaceuti-
cal industry (see above).

91% of the respondents confirmed the existence of
the document regulating the quality risk management
system at the enterprise, and 33% notified the existence
of a policy in the field of the risk management system
(Fig. 11). Almost half of the respondents (48%) report-
ed that the risk management system is included in the
quality guidelines.

The approaches used in the Russian pharmaceutical
industry to formalize the risk management system, are
shown in Fig. 12. As can be seen from the above data,
all international criteria are met with, but the degree of
their implementation varies from 78% to 34% of cases.
It should be notified that external auditors do not attract
manufacturers’ attention to the absence of such import-
ant aspects as the adherence of the management to the
principles of the system, the responsibility and functions
of the key personnel in this system, the procedure for
coordinating work and distribution of information about
them, applying the change management procedure to
the risks management, cross-linking to the risks system
in the main control procedures of the enterprise (see
Fig. 9). A significant number of enterprises do not pay
due attention to personnel training in the field of the risk
management system (54%), to the establishment of re-
quirements for personnel training (61%), and to the im-
portance of ensuring information flows in the risk man-
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agement system (55%). With close reference to the data
shown in Fig. 10, the lack of formalized confirmation, in
other words, commitment, adherence to the principles
of the risk management system, indicates a low aware-
ness and interest of the top management in more than
half of pharmaceutical enterprises in Russia in the risk
management system and its business opportunities.

Approximately the same data were obtained for the
work/jobs that constitute the quality risk management
(Fig. 13): compliance with international criteria ranges
from 85% to 26%. 15% of the respondents notified that
they do not document the results of the risk analysis and
assessment. The further research showed that such an
informal approach is more often observed at small en-
terprises (with 20 to 50 employees). The data obtained,
also indicate a lack of the systematic quality risks man-
agement in more than half of the surveyed pharmaceu-
tical companies. A low percentage of the enterprises
that use a scientific approach to work with risks (only
26%), should be also notified.

A very big gap was identified in the maintenance of
the quality risk register (Fig.14). First, only about 40%
of the respondents answered that their company has a
quality risk register (Fig. 13 and Fig. 14). Second, the con-
tent of the risk register of a Russian manufacturer also
differs from the international practice. Thus, only 39%
of the enterprises include a list of the conducted risk as-
sessments or links to this list in the register; only 33% of
the enterprises have a refreshable list of the identified
key risks. It should be notified that there is a very low
percentage of the enterprises that include justifications
in the register for risks reassessment and for establishing
the frequency of reassessment (14% and 6%, respective-
ly), as well as the data on the residual risks (11%).

The procedure for assessing the effectiveness of the
risk management system and the effectiveness of the
risk management plans in the Russian pharmaceutical
industry, also differs from the international approaches
(Fig. 15). Despite the fact that the absence of this pro-
cedure was confirmed by only 2% of respondents, 61%
of the respondents confirmed that it contains a descrip-
tion of responsibilities, 52% confirmed the established
frequency of the assessments, 41% — the procedure for
implementing subsequent actions and their verification,
37% — the ways of sharing information about the results
of the evaluation, 34% — a formal list of documentation,
29% — the procedure for developing recommendations
for its improvement.

The size of the enterprise (by the number of em-
ployees) or its products did not influence the distribu-
tion of the respondents’ answers.

It should be notified that many disadvantages of the
implementation of the quality risk management system
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at Russian enterprises are typical and are also encoun-
tered by foreign manufacturers, including ineffective ap-
plication of the risk management methods, the absence
of periodic reassessment of identified risks, and the lack
of credibility of the decisions taken [1, 9, 10, 17, 18, 23].
Therefore, foreign experience could be useful for devel-
oping measures to improve the current situation.

The opinions of the surveyed pharmaceutical in-
dustry employees on the measures that can help their
companies implement the effective quality risk manage-
ment, are shown in Fig. 16. The most popular response
was to consult with the inspection authorities (67%),
but this type of measure is not used in any country with
a developed pharmaceutical industry. In terms of the
number of pharmaceutical companies in the country,
Russia is comparable to the United Kingdom, France and
Germany [24, 25].

Based on the authors’ experience and observations,
foreign inspection bodies (as well as Russian ones) do
not give direct individual consultations. It is a common
practice to organize seminars: independent seminars on
behalf of the regulatory body, and as parts of congresses
and conferences [8, 18, 26]. Such events also take place
in our country. The practice of creating massive open on-
line courses (MOOC) by regulators or with their partici-
pation, is not yet:

No regulatory legal acts by foreign regulators with
a detailed description of the quality risk management
system, have been found by the authors. The quality
risk management guidelines have only been issued by
the MHRA (UK) and are not legally binding. There are
recommendations from professional communities: PDA
(Parenteral Drug Association) and ISPE (International
Society of Pharmaceutical Engineering). A risk-based ap-
proach to an equipment validation is described in ASTM
(American Society for Testing and Methodology) stan-
dard manual E2500-13".

A possible contribution to improving the situation
by universities and research institutes, was rated by the
respondents as extremely low. Abroad, on the contrary,
universities, often with the assistance of regulators and
with grants from regulators, summarize various data, de-
velop and distribute various scientifically based recom-
mendations for the pharmaceutical industry.

CONCLUSION

In the course of the study, the authors analyzed the
requirements for the risk management in the pharma-
ceutical industry, and identified the essential elements
of an effective drug quality risk management system.

7 ASTM E2500-13. Standard Guide for Specification, Design, and Veri-
fication of Pharmaceutical and Biopharmaceutical Manufacturing Sys-
tems and Equipment.
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The survey provided valid information about the in-
dustry practice of implementing the risk management
system at Russian enterprises, the difficulties faced by
pharmaceutical companies during this process, and the
opinions of specialists on the measures to support the
application of risk system. The results of the analysis of
the current industry practice of the quality risk manage-
ment at Russian pharmaceutical enterprises, revealed
the prevalence of a superficial approach to the quality
risk management, the presence of objective and subjec-
tive reasons that hinder the effective implementation of
the quality risk management systems, the fragmenta-
tion of the quality risk management systems used and,
in most cases, their ineffective use. The main problems
of implementing a quality risk management system are:
an oversimplified description of the regulator’s require-
ments for a quality risk management system and the
lack of explanatory methodological materials containing
specific examples of possible methodological approach-
es to the quality risk management, including the ones
for specific productions. It should be emphasized that
the situation is systemic in nature, and is the same in all
the studied segments.

Considering the above, the development of recom-
mendations for a quality risk management system is of a
great current interest.

Based on the general requirements for the quality
risk management system in the pharmaceutical industry,
the authors formulated 17 steps to implement the qual-
ity risk management system in pharmaceutical compa-
nies. Their development takes into account the results of
the industry practice analysis on drug quality risk man-
agement in the Russian Federation. Particular attention
was paid to the description of the elements of the risk
management system that are practically absent at many
Russian enterprises. Closer attention was paid to the is-
sues of the risk management system (the requirements
for them had not been determined by the regulatory le-
gal acts of the Russian Federation).

Recommendations for quality risk management

at pharmaceutical enterprises

1. Develop a high-level document (a standard op-
erating procedure, an enterprise standard, policy) that
regulates the quality risk management system at the en-
terprise, and the approaches used to manage risks. In
the document, specify the following:

— the areas of application of the risk management
system;

— the persons responsible for decision-making;

— the responsibilities and functions of the key per-
sonnel in the risk management system;

—the responsibilities of both managers and employ-
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ees involved in the risk analysis and assessment;

—the applied methods and tools for the risk analysis;

— recommendations on the risk classification and
documentation of the processes;

—the information on the training of employees, par-
ticipating in the risk analysis and assessment.

2. Include the risk management system in the the
quality guidelines.

3. Create a risk register, including the following:

— a list of conducted risk assessments or a link to
this list;

—a list of key identified risks;

— a brief description of the measures to mitigate the
identified risks;

— justifications for reassessment of risks and for a
specified frequency of reassessment;

— the data on residual risks.

4. Regularly review the results of the quality risk
management process, taking into account new knowl-
edge and experience, since earlier decisions may have
been based on unreliable data; an earlier identified risk
may have been underestimated or exaggerated, and
earlier developed mitigation measures may have been
underresourced. The frequency of revision should be
determined taking into account the priority of risk.

5. Update the risk register in a timely manner, con-
sidering the results of risk assessments and revision of
the results of the quality risk management process.

6. Include references to the risk system in the main
control procedures of the enterprise.

7. Develop risk communication mechanisms. Estab-
lish a documented procedure for the information distri-
bution on the works performed for the quality risk man-
agement.

8. Consider the possibility of applying the quality risk
management system in the areas of work where such
methods and tools are not currently used, for example,
in the change control, supplier qualifications, qualifica-
tion and validation, processing and reprocessing of prod-
ucts, in-house monitoring, calibration and maintenance,
developing a quality audit program, evaluating storage
and shipping conditions.

For a self-assessment on the coverage of the areas
of work, use Order of the Ministry of Industry and Trade
of the Russian Federation dated 12 December, 2013 No.
1997 “On the approval of the Recommendations for the
organization of production and quality control of medi-
cines.”

9. Consider the possibility of applying the risk man-
agement system at the stages of pharmaceutical devel-
opment, pilot production and process scaling.

10. Create an enterprise working group to conduct
a risk analysis and assessment. This group should be as
multidisciplinary as possible and have narrowly focused
specialists, so that the risk assessment could be carried
out from different points of view, and a constructive ex-
change of information about the identified risks would
be ensured. Assign the responsibility for the organiza-
tion of risk analyses and the assessment to individual ex-
perts who are well versed in the risk assessment meth-
odology, methods and tools for risk analyses.

11. Include information about the risk management
system in the company’s personnel training programs.
Document training requirements for the personnel di-
rectly involved in the quality risk management. Develop
procedures for training personnel in methods and tools
for the risk analysis and assessment.

12. Document the possibility of attracting external
consultants for analysis and risk assessment when there
is an insufficient number of employees with the neces-
sary knowledge and experience to carry out these works.

13. Develop standard operating procedures contain-
ing a description of procedures for control, agreement
and approval of the results of the risk assessment and
reassessment, as well as the forms of protocols for the
risk analyses and assessment.

14. Document all the analyses and risk assessments
performed.

15. Based on the results of the conducted risk as-
sessments, develop work plans to reduce significant
risks.

16. Develop a procedure for evaluating the effec-
tiveness of the risk management system and the risk
management plans, specifying the following:

— frequency of evaluation;

— responsibility of performers;

—a formal list of documentation to be verified during
assessment;

— the ways of information distribution of the assess-
ment results;

— procedure for developing recommendations for
the improvement;

— procedure for subsequent actions and their veri-
fication.

17. Document the application of the change man-
agement procedure to the risk management.
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