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EVALUATION OF OPPORTUNITIES FOR THE USE OF MODERN METHODS FOR
CORRECTION AND PREVENTION OF RISKS IN THE QUALITY CONTROL OF
CLINICAL TRIALS

© T. Kolodyezna, K. Zupanets, V. Dobrova

Jlns opeanizayii ma nposeedenns kiuiHiunozo eunpodyeanus (KB) na eucoxomy pisHi He0oOXiOHO ROCMIUHO
KOHMPOAIO8AMU 1020 SIKICMb, OCKIIbKU GUHUKHEHHS. HeBION0GIOHOCMEl MOdice 3a2podcyeamu 300pog'io ma
besneyi 00CHiONCY8aHUX, a MmarKodic npuzeooumu 0o empamu oanux KB abo ix nenaditinocmi. B yinomy, ons
ehexmusrHo2o Konmponio sikocmi npoeedennss KB Ooyinbnum € nocmiiine nOMINWEHHST cucmemu YHPAGIiHHs.
axicmio ycix cmoponyyachukos KB, y momy uucni Ha micyi npogedents eunpodysanns. Cy4acHi HOpMaAmMueHi
BUMO2U BKTIOUAIOMb 6 cebe 8KA3I6KY Ha HeOOXIOHICMb NOCMIIHO20 NPOBEOeHHs Npoyecy NOJINUEHHS CUCmeMU
MeHeOdHCMenmy SAKOCMI 0151 3a0e3NeUeHHsl HANIeHCHO20 PIGHS. BUKOHAHHS NPOYecy, 30Kpemd, CUCeMU KOpeKyii |
nonepeoiCcen s UHUKHEHHSA HegION08IOHOCMEl.

Memoto oanoi pobomu cmano oyiHUMU MONCIUBOCHI I NPOOeMU 3ACMOCYBAHHS CYUACHUX MEMOOUK VCYHEHHS
ma nonepeoicents pusuxie npu ynpasninti axicmro KB.

Mamepianu ma memoou. [{na OocacHeHHA nocmasienoi memu 0y8 NposeOeHull Mema-aHaniz odxicepei
Jnimepamypu 3 uxopucmanuam mexuonocii nowyky PICO ma awnaniz icHY0OYUX HOPMAMUBHO-PESYNIAMOPHUX
OOKYMEeHmi8 o000 HAABHOCMI 8 HUX MemoOUK, IHCMPYKYill ma aneopummie eubopy i 3aCmMoOCY8aHHs
iHCmpymenmie Ol YCYHeHHs ma 3ano0ieanHs SUHUKHEHHIO He8IOnogioHocmell ni0 uac opeauizayii ma
npogedenns KB.

Pesynomamu  oocnioxycenns. IIposedenedocniodncentsi noOKAs3ano, wo peSyIsmopHi  opeanu  bawame
HeoOXIOHICMb y 8NPOBAONCEHHI CMAHOAPMU308AHUX cucmem MeHedxcmenmy skocmi KB ons niosuwyenns
Kkinokocmi xeanigixosanux MIIB, a maxoxc 6invwi cyeopiu eionogionocmi npunyunam ICH GCP. Ananiz
HOpMAmMueHoi OOKymenmayii noxkazae Gi0CymHiCmb €OUHUX 2APMOHI308AHUX BUMOZ 00 NPOBEOCHHS Npoyecie
VCYHeHHS ma nonepeodCeHHs BUHUKHEeHHs He8iOnosiOHoCmell 8 paMKax opeaHizayii ma npoeedenns KB.
Bucnoexu. Opeanizayis i npogedenna KB JI3 eumazae nocmitinoco KOHMPONIO AKOCMI Rpoyecis, ujo
npoeooamucs, O0ns 3a0e3neueHHs OMPUMAHHA YINICHUX 1 OOCMOSIPHUX OQHUX U000 O00CHIOHCYBAHO20
npenapamy.Bpaxogyiouu  8i0CymHicms HOPMAMUBHUX BUMO2, WO pe2lamMeHmyoms Npo8eOeHHs Nnpoyecy
VCYHEHHS ma NonepeodceHHs. SUHUKHEHHS He8iOnogioHocmell, 8UOAEMbCA OOYLNbHOW pO3POOKA aneopummy
pooomu 3 CAPA-naanom i memoouxu tioeo ckradanus, a maxoxc COIl ons cmandapmusayii nposedernms
0arno2o npoyecy

Knrouosi cnosa: ynpasninns saxicmio kiiniunux oocniodicenv, CAPA-nnan, xopuzyrouu 0ii, nonepedoicysanvhi 0ii,
VIPABNIHHA PUBUKAMU

In the work of Munish Mehra et al. it has been shown
that a later discovery of non-conformances and,

1. Introduction
The ultimate goal of any clinical trial (CT) of a

new drug is to obtain high-quality, integral and reliable
data on the efficacy, safety and benefits of the developed
drug. In order to organize and conduct CT on a high
level, it is necessary to continuously monitor its quality,
as the occurrence of non-conformances can threaten the
health and safety of the trial subjects, as well as lead to
loss of data or their uncertainty [1, 2].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

The non-conformances that may arise could be
detected at different stages of CT: as a result of internal
monitoring, monitoring by sponsor, inspections, audits,
during the assessment of the trial subjects by study staff
at the clinical site (CS), during data processing, analysis
and synthesis, during CT quality control, as well as
during regulatory inspections, audits. At each of the
stages of the CT discovering of non-conformances will
be carried out by different participants of the CT [3, 4].
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consequently, their later correction leads to an increase in
the cost of conducting the trial in general [5].

In order to minimize the impact of the non-
conformances on trial subjects safety and the integrity of
the data and to prevent such non-conformances in the
future, companies involved in the organization and
conducting of CT must have a program for managing the
conducted trial quality, as well as performing corrective
and preventive actions [6].

Today, the planning, organizing and conducting
of CT using the Quality-by-Design concept for trial
quality management are popular. With its use, it is
possible to prevent non-conformances occurrence by
improving the design of the research protocol, detailed
planning of CT and quality control. In addition, this
concept emphasizes that the norm should be to prevent
the occurrence of non-conformances, and not to
eliminate them when detected, as well as root case
analysis. Another indisputable advantage is the
possibility of using this concept at all stages of the life
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cycle of quality control. It is recommended to use a risk-
informed approach for identifying and managing critical
issues for quality [7].

In general, for the effective CT quality control, it
is expedient to continuously improve the quality
management system (QMS) of all parties who participate
in the CT, including the clinical site.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

CT QMS according to Meeker-O'Connell et al.
includes a combination of senior management
development and quality assurance, compliance with
standards, understanding of consumer needs, compliance
with policies and procedures, adequate training,
implementation of quality control, use of risk-based
monitoring and audits, the existence of a strict corrective
and preventive action policy, as well as ensuring a
continuous improvement process [8].

Current regulatory requirements include an
indication of the need for a continuous process of the
QMS improvement to ensure the proper level of the
process execution, in particular, the system of corrective
and preventive actions for non-conformances. However,
methods that can be used for this purpose during
organizing and conducting the CT are not clearly
identified in the regulatory documents, which means the
necessity of an efficient and convenient method of
application development by each party involved in the
CT process independently.

One of the methodical tools used in modern QMS,
including in CT, is the CAPA-planning method. Despite
the recent popularity of the risk management and risk-
based monitoring methodology use as one of the tools to
increase the effectiveness of CT planning, organizing and
conducting, the use of such an instrument as CAPA-
planning, not only does not contradict this concept, but
can become one of the methods of solving the
implementation of a risk-oriented tool in the CT
processes.

4. The field of research considering the general
problem, which is described in the article

Taking into account all the above, it is expedient
to conduct the analysis of scientific publications and
existing regulatory documents for the identification of
general requirements, which should be met by the

methods of carrying out work on the non-conformances
correction and prevention during CT organizing and
conducting. It is necessary to develop a convenient and
effective method to conduct work in this area within the
planning, organizing and conducting of CT processes.
Also, within the framework of quality management it is
expedient to create a complex of activities for the
continuous detection and further management of
identified risks, and the creation of an algorithm for
working with this process is necessary.

5. Formulation of goals of article

The purpose of this work is to evaluate the
problems and possibilities of applying modern methods
of risk correction and prevention in CT quality
management.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

Materials and methods. In order to establish the
current state of non-conformances correction and prevention
process in CT QMS, a meta-analysis of literature sources
using PICO search technology was conducted for this
purpose, the SagePub database was used. The key words
included: clinical trial/ trials, quality management, quality
assurance, corrective action, preventive action, corrective
action preventive action, risk prevention, quality
management system and their combinations. Selection
criteria were: the publication period — 2012-2017, the
language of publications - English, the type of
publications - scientific articles.

At the next stage, the analysis of existing
regulatory documents was carried out on the availability
of methods, instructions and algorithms for the
selection and application of non-conformances
correction and prevention tools during organizing and
conducting CT of new drugs. Methods of meta-analysis,
abstraction, synthesis and generalization were used in
this work.

Results and discussion

A total of 336 articles were found during the
search on the given keywords (Fig. 1). Scientific
publications included articles on clinical trials, some
aspects of medical education, patients’ with various
diseases quality of life, cases in medical practice
description, dental technologies, etc.
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Fig. 1.Scheme of conducted scientific publications meta-analysis

At the next stage, selected scientific publications
were filtered according to their relation to CT planning,
organizing and conducting field - 34 articles (10.1 %).
Among them, there were articles devoted to the patients’
care quality, problems of the medical education quality,
researches in the field of surgery and dentistry, as well as
the results of new treatment methods CT, etc.

Further, 6 articles (17.6 %) were selected for
future analysis as a result of their screening on
compliance with the CT organizing and conducting topic
through the abstracts reading (Fig. 1). The key indicators
for assessing the article for compliance with the specified
search criteria were the content of current guidelines for
quality management of new drugs CT. Of the 6 articles
that met the search criteria, 33.3 % were devoted to the
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effectiveness of CT quality management tools, 50 % -the
need to develop a CT QMS, and 16.7 % -risk-oriented
monitoring in CT (Fig. 1).

The analysis of the selected publications
showed (Table 1) that the key issues highlighted in
them were the study of factors that determine the need
for implementation of QMS in CT, the establishment
of an effective system of quality management that
operates at all stages of organizing and conducting of
CT, management of non-conformances within the
framework of the CT quality management concept,
application of the Quality-by-Desing concept for
quality management during organizing and conducting
of CT, as well as the benefits of using risk-based
monitoring [4-9].
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Table 1

Analysis of the main recommendations for CT quality management

Authors, year

Title

Key issues regarding CT quality
management

Mehra M., Kurpanek K.,
Petrizzo M., Brenner S.,
McCracken Y., Katz T.,
Gurian M.

2014

The life cycle and management of
protocol deviations

Discussion of the importance and necessity
of correction and prevention of trial protocol
deviations, as well as effective ways to do
this

Meeker-O’Connell A., Borda
M. M., Sam L. M.

Enhancing quality and efficiency in
clinical development through a
clinical QMS conceptual framework:

The importance of the QMS in the processes
of CT organizing and conducting, as well as
the main elements that should be included in

2015 concept paper vision and outline its structure
Callery-D’Amico S., Sam L. | Trans Celerate’s clinical Quality A brief overview of non-conformances
M., Grey T. H., management system: issue management within the framework of the

Greenwood D. J.2016

management

developed CT QMS concept

Meeker-O’Connell A.,
Glossner C., Behm M.,
Mulinde J., Roach N.,
Sweeny F., Tenaerts P.,
Landray M. 2016

Enhancing clinical evidence by
proactively building quality into
clinical trials

Possibilities of Quality-by-Design concept
use for quality management during
organizing and conducting of new drugs CT

Meeker-O’Connell A., Sam
L. M., Bergammo N.,
Little J. A. 2016

Trans Celerate’s clinical Quality
management system: from vision to a
conceptual framework

Rationale for the need of a QMS in CT
concept development, a description of the
development stages and key elements of the
concept

Brosteanu O.,Schwarz G.,
Houben P., Paulus U.,
Strenge-Hesse A.,
Zettelmeyer U., Schneider A.,

Risk-adapted monitoring is not
inferior to extensive on-site
monitoring: results of the ADAMON
cluster-randomized study

Advantages of risk-oriented monitoring
using on CS

Hasenclever D. 2017

In 2016 Trans Celerate company conducted a
survey of FDA, EMA, as well as regulatory agencies
from Canada, Germany, Brazil, China, Mexico, South
Korea and Japan, the results of which showed their
high interest in the development of CT quality
management field [8]. Regulatory authorities of every
country during the survey formulated a number of the
most important reasons, according to their opinion, for
the need of standardized CTQMS implementation [8].
Some of the given opinions were connected to the same
points of CT QMS standardization, so such opinions
we grouped together for further analysis. On the next
stage, based on the results of this survey we analyzed
the percentage of the given by regulatory authorities
points. The views of the regulatory authorities in the
article on the importance of CT quality management
standards development were grouped into 7 categories:
benefit for CS, advantages for patients, the lack of a
single standard for CT quality management, increasing
the number of qualified CS, the importance of CT
QMS harmonization, the possibility to reduce review
time for regulatory authorities and implementation will
facilitate more strict compliance with ICH GCP
requirements.

Fig. 2 shows the calculated by us percentage
between the categories of the reasons for the need of
a systematic approach to the CT QMS imple-
mentation, which were stated by the regulatory
authorities.

The results showed that the majority of surveyed
regulatory authorities (55.56 %) see the advantages for
patients in implementation of such kind of system. The
second place took the reason “benefit for CS” —marked
by 44.44 % of respondents. One third (33.33 %) of
regulatory authorities noted the presence of common
harmonized specific quality standards for pharmaceutical
manufacturing (ICH Q9-10) and the absence of ones for
the CT field, also 22.22 % of respondents paid attention
to the importance of CT QMS harmonization. According
to the surveyed regulatory authorities’ opinion the
implementation of such kind of standard will facilitate
more strict compliance with ICH GCP requirements
(22.22 %) and will allow to increase the number of
qualified CS (11.11 %). Such results show the high
interest of different countries regulatory authorities in CT
QMS harmonizing.
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Fig. 2. Reasons for the need of the CTQMS implementation according to the regulatory authorities’ opinion

Another key aspect that was addressed in the
analyzed publications was CT quality management,
taking into account the Quality-by-Design concept,
which is based on risk-oriented approaches to quality [7—
9].The key to these approaches is the early detection of
possible risks for the CT quality, their correction and
prevention of appearance in the future. This task could be
solved through the conducting of monitorings,
inspections, audits, which benefits both the CS and the
regulatory authorities. In industry to correct and prevent
repeated appearance of risks the CAPA (corrective action
and preventive action) tool is used for a long time. The
point of its use is in correction of risks, which were
founded on any stage of product manufacturing
(corrective action) and implementation of changes in
manufacturing process, which prevent the repeated
appearance of founded risk (preventive action), and in
that way its improves the manufacturing quality in
general. The level of technologies growth in
manufacturing field doesn’t leave doubt in the
effectiveness of this tool use.

In general, the use of CAPA-planning method for
CT quality management has the following advantages:

1. allows to identify the problem and the ways to
solve it;

2. helps to verify if the solution is really effective;

3. minimize any risks or potential problems that
may arise in the future.

As the best way organizations on the basis of
prospective analysis of ten create centralized cross
functional process to correct and prevent the future
appearance of non-conformances. Such kind of processes
could include [3]:

—requirements for documentation, which comply
with the level of influence

— corrective and preventive actions (CAPA)

— communication plan
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—requirements  for  analytics(including  the
stakeholders identification) and etc.

Creation of such kind of process by each party
involved in CT organizing and conducting, what leads to:

a) labor costs by skilled personnel who is
responsible for carrying out such actions;

b) increase the number of documents that needed
to be developed;

¢) material costs for carrying out the analysis and
development of a complex of events aimed at non-
conformances correction and prevention and etc.

Also, the developed complex of events has to
include root case analysis, as well as corrective actions,
which correspond to the founded non-conformances[3].

The conducted analysis of regulatory documents,
which regulate QMS in pharmacy (ICH Q8 [10], ICH Q9
[11], ICH Q10 [12], ICH GCP [13], Guideline
«Bioequivalence studies» [14] and also standard ISO
9001:2015 [15]), on recommendations on CAPA method
use during CT organizing and conducting availability
showed that they don’t contain methodological
description and requirements to this process performing
(table 2).

Thus, in paragraph 10 of standard ISO 9001:2015
«Improvement» the cases have been discussed in which
organizations need to take steps to correctnon-
conformances, as well as their possible examples, among
which [15]:

a) take steps to manage non-conformances and
their consequences;

b) assessment of the need for action to correct the
cause of non-conformance;

c) analysis of the effectiveness of corrective
actions which were made;

d) saving of documented information on the
nature of the non-conformance and the actions which
were made.
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Table 2

Regulation of the CAPA-planning method use for the correction and prevention of non-conformances

Regulatory document

The situation with regard to the work with the CAPA-plan

process
ICHQ8 Not specified
ICHQ9 Not specified
ICHQI10 The necessity of the CAPA system for correction.of non-
conformances found in manufacturing has been discussed
ICHGCP Not specified
Guideline «Bioequivalence studies» Not specified

ISO 9001:2015

«The organization must identify and choose the
opportunities for improvement and take any necessary
actions to meet the requirements of consumers.»

The essence of this paragraph of the standard is to
correct the identified non-conformances and prevent their
re-occurrence, which may be made by using the CAPA
method, although the standard itself does not determine
the form of the necessary improvements at
pharmaceutical manufacturing. This means that the
document leaves the right to choose a method to achieve
the desired result by the organization.

Paragraph 3.2.2 of ICH Q10 (Pharmaceutical
quality system) [12] contains information on the need for
a CAPA system in the pharmaceutical industry at all
stages of the product’s life cycle (Table 2). The standard
specifies the possible goals of the CAPA method use at
each stage of the drug’s life cycle, but does not provide
guidance on its use, except that the use of this
methodology should improve the quality of the product
or the process.

The absence of any guidance on the use of the
CAPA-planning method for CT quality management in
regulatory documents leaves the development of a
methodology, as well as the necessary documents, for the
application of this method to the party being checked,
which may be a CS, trial sponsor, CRO, etc. This means
that each organization that being checked is forced to
develop its own techniques, SOPs, procedures, etc. for
correction and prevention of risks, that requires time and
effort from the qualified staff, and sometimes money, but
not each of the developed methods of work organizing
and documenting of this process is effective and easy to
apply. The absence of regulations on forms of work with
CAPA-planning method creates the uncertainty in the
process of developing such kind of systems, as each
organization that is checked has the right to develop its
own methodology. Unification of guidelines on the
application of this method for CT quality management
will reduce costs for the CT organization and conducting,
the time work on the correction and prevention of non-

conformances by the qualified personnel and will
allow the party which being checked to organize their
work during the inspection, audits or monitoring more
effectively. Another important advantage of unifying
the work with CAPA-plans is the elimination of the
need for ongoing trainings with personnel on the new
forms, SOPs, etc. use. However, it can also lead to
problems of interaction between the parties involved
in the process of work with the CAPA-plan, in the
process of its preparation, registration and
implementation, since each party may have its own
point of view on the way in which this process should
take place.

7. Conclusions from the conducted research
and prospects for further development of this field

1. The organizing and conducting of CT requires
continuous monitoring of the quality of the processes
carried out to ensure receiving of complete and reliable
data on the study drug.

2. The regulatory authorities see the need to
implement standardized CT quality management systems
to increase the number of qualified CS, as well as more
strict compliance with the ICH GCP principles.

3. The use of the CAPA-planning method to
correct and prevent the appearance of risks during CT
new drugs organizing and conducting can close the cycle
of actions between identifying the problem and the action
to solve it.

4. The analysis of regulatory documents showed
the absence of unified harmonized requirements for
carrying out this type of processes within the framework
of CT organizing and conducting.

5. Based on this, it seems expedient to develop an
algorithm for work with CAPA-plan and the method of
its development, as well as SOPs to standardize this
process execution.
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