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PRACTICAL DEVELOPMENT ASPECTS

OF RISK MANAGEMANT

IN PHARMACEUTICAL INDUSTRY

Risk management is a very old concept, but until recently it hadn’t been given a full development in
terms of pharmaceutical quality. As often happens with self-evident concepts, a quality risk management
approach has to deal with many more implementation problems that it could be imagined beforehand.
These practical risk management introduction problems are here reviewed and commented.
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FORMULATION OF A QUESTION

Over the past three years, in the pharmaceuti-
cal industry there have been significant develop-
ments in terms of risk management. As an imple-
mentation measure related to the ICH Q9 guideline
on quality risk management, the European Com-
mission has reviewed the existing GMP provisions.
With the revision of GMP quality risk management
becomes an integral part of a manufacturer’s qual-
ity assurance system. This concept will also be con-
sidered in a future revision of GMP It is well known
that the Annex 20 is intended to create new phi-
losophy and expectations for pharmaceutical in-
dustry, providing an inventory of internationally
acknowledged risk management methods and tools
together with a list of potential applications at the
discretion of manufacturers. However, practical
implementation of this new approach raises a lot of
outstanding questions and opened issues.

REVIEW OF PUBLICATIONS

GMPs regulate the pharmaceutical produc-
tion since the 1960s, but they didn’t consider as-
sessing risk from the beginning. Thus, although
in 1998 in the text of European GMPs the word
«risk» appeared quite often (more then 70 times
in 143 pages), it was just used in the sense of «the
possibility of something bad happening», such as
in the expression «risk of contamination». This
edition contained 9 chapters of basic requirements
and 14 annexes. As far as the US CFR 21 is con-
cerned their parts 210 and 211 didn’t include the
term «risk» [1].

In 2001 a new annex on «Qualification and
Validation» was added to the European GMPs [2].
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Through its 11 pages the word «risk» appeared
several times adding a new dimension, once as
«risk assessment» and twice as «risk analysis».
As one might suppose, in an annex devoted to val-
idation risk was only considered in the following
context:
(a) «Arisk assessment approach should be used to
determine the scope and extent of validation».
(b) Riskanalysiswasdefinedasa «Methodtoassess
and characterise the critical parameters in the
functionality of an equipment or process».

This was an important step forward. The phar-
maceutical industry followed the example set by
other industries and turned an empiric term used
in everyday life into a new tool to ensure quality.
Unfortunately, the importance of «risk assess-
ment» was overshadowed by validation, as it ap-
peared linked to it.

In 2005 the ICH approved a guideline devoted
to «quality risk management» [3]. Risk was fi-
nally in the limelight as a «stand-alone» GMP
element. This document became annex 20 to the
European GMP in 2008. A further evolution was
reached in the 2008 ICH document concerning
a «pharmaceutical quality system» [4]. In this
document «quality risk management» was recog-
nized as an «enabler» (a tool or process which pro-
vides the means to achieve an objective), besides
«knowledge management».

It is not by accident that «risk management»
and «knowledge management» are the two enablers
mentioned in guideline ICH Q10. As required by
FDA in its initiative of GMPs for the 21st centu-
ry, decisions should be based on sound scientific
knowledge [5]. Thus, risk assessment is a way to
deal with scientific knowledge and come to deci-
sions supported by science.
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IDENTIFICATION OF PREVIOUSLY
NOT ADDRESSED QUESTIONS

The introduction of validation in the pharma-
ceutical production was the result of a natural
evolution. Whereas GMPs provided general orien-
tation, the message of validation was «study, chal-
lenge and understand your process». The objective
of validation was to make certain that processes
were kept under control or, as it was put, «to ensure
that they produce the expected results and keep op-
erating in a valid manner».

Usually process validation is based on experi-
mental studies. Yet it was clearly established that
two essential questions remained opened. The first
one was: «which tests had to be performed». The
second one was: «<how much testing were enough.»
The validation process must not get misinterpret-
ed, since every validation study is unique. This is
why Annex 15 to European GMP proposed an ap-
proach for risk assessment to determine the scope
and extent of validation.

In routine practice, and as it is well known, vali-
dation studies became a great issue. The discussion
went mainly about the assays and less about their
significance. Most often discussion went around
the «<how’s» instead of the «why’s».

As costs linked to validation grew, while re-
sults stagnated or even diminished, its prestige
was damaged. This didn’t help risk analysis much,
which was seen as a part of the same lot.

THE PURPOSE OF THE ARTICLE

Quality risk management approach arrived
very late to the pharmaceutical industry and it
confronts a lot of misunderstandings and inappro-
priate use of risk assessment tools in terms of vali-
dation. The main purpose of the article is to share
practical experience and knowledge on quality risk
management for validation studies.

RESULTS OF RESEARCH AND DISCUSSION

Only when risk management was recognised
as an enabler for quality systems it was liberated
from its dependence of validation. Now, it came to
be seen as a global tool to study any pharmaceutical
activity from the point of view of quality.

The practical introduction of risk management
was, however, hindered by an question: «if we fo-
cus on our products to be only of perfect quality
without any further discussion, where should the
risk be placed in our work?»

To clarify this let us refer to two related exam-
ples.

Firstly, our own lives have an absolute value
for us, but in practice we take decisions regarding
them in measurable terms. Although we fight for

an unlimited value, we are bound to a world of ma-
terially limited solutions.

Secondly, pharmaceutical product sterility has
an absolute signification too (absence of microor-
ganisms), but in practical terms we are obliged to
establish a measurable value (probability of pres-
ence of viable microorganisms lower than 10-6) to
work with it.

Validation downgrade

The acknowledgement of risk management as an
essential tool for ensuring quality coincides with
aloss of significance of validation. As a consequence
of the prevailing theories about quality assurance in
the 20th century it was considered that, if we could
find a way to work efficiently by yielding a good prod-
uct, the best system for ensuring its quality would be
to work always exactly in the same way. In a simpli-
fied way, we could say that validation is the tool to
show that a good way of working has been reached
and then revalidation would be a tool for ensuring
that process variations didn’t affect its quality.

But new approaches, such as quality by design
and real time release, can ensure quality batch by
batch, without need for validation. The new para-
digmisthat validation significance is downgraded,
because each batch is fully controlled in real time.

Success can be tricky

Too much success can be dangerous. Curious as
it may seem, in a moment of success, risk manage-
ment might inherit many of the problems faced by
validation, e. g. concentration more on means than
on objectives, increasing costs for decreasing re-
sults, too much paper work, etc.

The role of tools in risk assessment

Guideline ICH Q9, transferred as Annex 20 to
European GMP, in addition to developing quality
risk management describes method and tools for
risk evaluation and analysis.

At the ICH website potential applications of
risk management are also available for review.
Sometimes it would seem that the key point in risk
assessment is to decide which tool has to be chosen.
Although some tools are better adapted for certain
uses than others, what really matters and has to be
kept in mind is that results are much more related
to the level and quality of the information at dis-
posal than to the tool used.

Tools for risk management are usually classi-
fied in two groups: (a) non specific or non formal
and (b) specific or formal.

Any form of information on a process or subject
(histograms, diagrams, charts, check-lists, etc.)
can be used for risk assessment and in this sense
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source of harm. severity of that harm.

Risk
Hazard ) The combination of the probability
The potential of occurrence of harm and the

Harm

Damage to health, including the
damage that can occur from loss
of product quality or availability.

Risk analysis:

The estimation of the risk
associated with the identified
hazards.

=)

A systematic process of organizing information to
support a risk decision to be made within a risk
management process. It consists of the identification of
hazards and the analysis and evaluation of risks
associated with exposure to those hazards.

Risk assessment

Quality risk management

A systematic process for the assessment,
control, communication and review of
risks to the quality of the drug
(medicinal) product across the product
lifecycle.

Control

Assessment

Communication

Review

Figure 1. Quality risk management concepts (Guideline ICH Q9)

it is a tool, but it is non specific, because it wasn’t

devised for risk assessment and it lacks formality.

If we want to use it for this purpose, we have to re-

work and reorder the information it contains.

Formal or specific risk assessment tools, on
their side, are specifically devised to order and
process information on the subject being studied
and in this sense they may be considered comple-
mentary of the non formal or non specific tools.

Formal tools offer a whole palette of approaches
to assess risk, in terms of:

e OQutlook: Information can be organized and
evaluated by means of tables, as it is the case
in most methods. But there are also other ones,
such as FTA, which uses a pictogram.

e Method of analysis: HAZOP provides us
with «guidewords» to analyze the different
possibilities of failure, while other methods
rely on different forms of brainstorming.

e Process of analysis: Deductive methods, such
as FMEA /FMECA, start by identifying failure
modes and then its causes and effects, whereas
inductive methods, e. g. FTA, try to determine
the causes which have led to an event.

e Capacity to combine multiple causes: Most
methods can only analyse the effects produced
by a single cause, whereas a method like FTA
can be used to understand how multiple factors
can affect a question.

e Capacity of comparison: If we have to compare
different items (units, processes, sites, etc.)
with varied risks, then RRF is the right
method. It is applied to reduce all items to a
common denominator in order to compare them
and establish priorities.

As any tool has its pros and cons and our objec-
tive is gaining knowledge to identify and estimate
risk, all tools can be used and combined freely.

One might tend to think that the better, the
more «sophisticated» a tool is, the more accurate
the assessment results. This is the same kind of
blunder that was made in the past when perform-
ing a validation and it was thought that just a sheer
increase in the number of tests would lead to a bet-
ter validation. Exactly as only testing related to
the critical stages of the process increased the val-
ue of its validation, the value of a risk assessment
depends on the amount of knowledge of the risk
subject. Reduced or inaccurate knowledge cannot
be compensated with any tool.

Evaluation of the factors creating risk

The decision on how to evaluate the factors in-
volved in risk has often led to long discussions. This
is just the consequence of attaching a great impor-
tance (value) to it. But this is also not 100 percent
clear. Here also the appropriateness of the system
is linked to the degree of knowledge. If you have
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« Diagrams (flow, dispersion, Pareto, Ishikawa);
. Hlstogrz}ms, Graphs; General
« Check lists; basic
+ Complaints, recalls, etc.; appraisals Basic
+ Reports; (informal)
P - - Etc. tools
General
PHA/PRA basic
(Preliminarv Hazard Analvsis / Preliminarv Risk Analvsis) method )
Amount of
information \
at disposal / [ | FMEA/FMECA General
Degree of —> (Failure Mode & Effects Analysis / Failure Mode, Effects & method
formali ty Criticality Analysis) “joker”
required
> HACCP Process
(Hazard Analysis and Critical Control Points) control”
> + — .
Specific
> FTA Investigation (formal)
(Fault Tree Analysis) of deviations tools

> HAZOP
(Hazard and Operability studies)

Design of
installations

> RRF
(Risk ranking and filtering)

Comparison

e

of risks” j

Figure 2. Risk analysis tools

a very limited amount of experience on the probabil-
ity of a fact, no system will improve it. Therefore it
can’t be said that quantitative tools are better than
qualitative. It is true that when we, for instance, es-
timate a risk in terms of probability and severity,
the result might be different. And this usually de-
pends on the competence of the risk analysis team.
If we use a quantitative appraisal (1, 2, 3), the risk
could be, say, 3 x 2 = 6, whereas if we use a quali-
tative assessment (low, medium, high), it would be
high x medium = high or medium. A definite value,
like 6, seems to cause a better response than a quite
indefinite value, like high or medium, which might
cause doubts. But it should be also considered that
in the first case we might get a result showing a
wrong degree of knowledge and accuracy, whereas
the second case reflects the reality, with a limited
amount of information and accuracy.

Any risk assessment should include informa-
tion on the system of evaluation chosen, describing
whether it is qualitative or quantitative and explain-
ing the meaning of the different levels in use.

What is really risk assessment?

One might be tempted to answer this question
by saying that it is the application of one of the
methods described in the literature (e. g. in Guide-
line ICH Q9) to a given pharmaceutical process. But

this would be a rather imprecise response, because
it would refer to «<how we did it» but not «what we
did». A much better response could be something
like «a profound study of a process in order to deep-
ly understand how it works, what the synergy with
other processes is and which its weaknesses are».

If processes are not well known, relevant and
reliable information is not gathered and there is no
communication among the different parts involved
in the process, then risk assessment has a strong
probability of becoming a hollow paper.

The managers must compare the existing and
accepted level of risk with the new one appearing
as a result of the modified situation. This might be
performed by means of RRF [6]. In this method it is
necessary to identify the components of risk. These
components are the result of different factors. By
evaluating the factors it is possible to get a global
ranking of the risk in a given situation and compare
it with other situations to establish priorities.

The factors can be evaluated in different ways.
The outsourced validation activities were evaluat-
ed as example. In this case, taking into account the
level of information at disposal, each one is clas-
sified in three levels in relation to its contribution
to the global risk, from low to high. A column with
comments is added to further clarify the rationale
for the appraisal of the level of risk.
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System under control 7

Risk
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Process
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Validation and monitoring
Outsourced to «Comp B»

J

Modificati

on J— proposal

Assessment

«Comp B»

= =

Validation and monitoring

in house by «Company A.»

v Training

Technical proficiency | { v Experience

v" Monitoring

Control over process | { v Knowledge

Risk

v Cost

4' Logistics | v Independence
v" Competitiveness

4' Social regulations | { ;S&iﬁgy

Option A: Outsourced control
Risk level
Components Factors (1=lo‘w / Comments
2=medium/
3=high)

. Training 1 professional knowledge was well known
Technical - . . X
proficiency Experience 1 Already}cooperated with Company A since its

foundation
Control over Monitoring 1 There hadn’t been problems
process Knowledge 3 The true knowledge remained exclusively
Cost 1 Costs are very reasonable
Logistics Independence 3 Company kept the ultimate control
Competitiveness 1 Company B was well known with excellent
services
. . Fidelity 1 full fidelity required
Social regulations - -
Work 1 work planed and conducted according timetable
13
Option B: In-house control
Risk level
(1=low/
Components Factors 2=medium,/ Comments
3=high)
Technical Training 3 Professional knowledge is very limited
proficiency Experience 3 There hadn’t been any practical experience
Control over Monitoring 2 There was limited experience of monitoring
process Knowledge 1 Process very well known
Cost 3 Needs to invest in equipment
Logistics Independence 1 acquire full independence
Competitiveness 1 Very low competitiveness
. X Fidelity 3 New tasks may arise misunderstanding
Social regulations -
Work 3 Need more internal resources to work
20

Figure 3. The RRF chart

Ynpasainus i exonomixa gapmayii




YMPABIHHSA, EKOHOMIKA TA 3ABE3MEYEHHA AKOCTI B ®APMALLIT, Ne 1(9) 2010

CONCLUSIONS

Risk evaluation has been introduced only re-

cently into the pharmaceutical sector. And al-
though this experience is not yet extensive, some
concerns might already be raised:

1.

What really counts in risk assessment is not
how you perform it but what you obtain. And
this should be a complete oversight of the pro-
cess and of the level of criticality of its steps.
The quality of a risk analysis depends much
more on the amount of knowledge and informa-
tion about the process which is studied than on
the tool used. Risk management tools are just
an aid to better study the facts that you already
know.

In the article has been shown that you can al-
ways combine different tools, which might
organize your data in different ways, to get
a better overview.

The discussions about the evaluation of the
risk factors (probability, severity and detec-
tion) have, often, little relevance, because the
final quality will depend on the quality of the
knowledge of the process as well.

A risk analysis is only useful if it allows man-
aging a process better. If this is not the case it
will probably be just more paper.

Risk assessment is just the first step to get to
the complete and timely control of a process
and in a controlled process each batch is con-
currently validated. Then, a traditional pro-
spective validation is losing its importance.
The success of risk assessment relies on the
mastering of knowledge and this requires a
multidisciplinary competent team and an ad-
equate management of knowledge within the
company.
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VIR

B.Kpaykauc, [I:x. Borer

BHEJPEHUE IPAKTUYECKHUX ACIIEKTOB YIIPABJIEHU A

PUCKOM B ®PAPMAITEBTHUYECKOM ITPOU3BO/ICTBE
IIpoaHan3upoBaH MPOILECC BHEAPEHUA KOHIEII[NY YIIPABJIEHUS PIUCKOM KauecTBa B chepy
dapmaieBTHUECKOro Iponu3BoacTa. HecMOTps Ha aKTYaJIbHOCTD IPUMEHEHU T 9TON KOHI[EII-
IuY, IPAKTUUYECKOE MCIIOJIb30BaHUE ee B ()apMaleBTUUYECKON IPOMBIIIJIEHHOCTH IIOKA eIlle
HEJOCTATOYHO pacupocrpaHeHo. Ilokasana 1enecoo0pasHOCTh MCIOJIL30BAHUA KakK opma-
JIN30BAHHBLIX, TAK M He()OPMAJIM30BAHHBIX MHCTPYMEHTOB YIIPABJIEHUS PUCKOM AJIsS ILIa-
HUPOBAHUA U IIPOBeeHUs1 paboT mo Banuganuu. IIpoBeZieHO IPAKTUUECKOE MCCJIeJOBAHUe
IIPUMEHEHHUA OILEHKUW PHCKOB IIPU IIPOBEAEHUNY BAJIUIAIINOHHBIX pa60'r HpHBJ’Ie‘IeHHOfI KOM-
HaHI/Iefl WX BHYTPEHHUMU CHJIaMH KOMIIAHWH, KOTOpasd MMeeT MaJILIfI OIIBIT IIPOBEIEHUA
Takux pab6or. CoesaHHAas KOJMUYECTBEHHAS OIEHKA PUCKOB OZHO3HAYHO CBUAETEIHLCTBYET
0 11eJ1eC000Pa3HOCTY IPUBJIEUEHUS Y TCOPCUHIOBOM KOMIAHUY B OIMCAHHOM CJIyYae.
Crmesas BBIBOJ| O TOM, UTO OI[EHKA PUCKOB ABJIAETCS IIEPBBIM 9TATIOM AJIsSI JOCTUKEHUS IIOCTO-
STHHOT'O KOHTPOJISI HAJ{ YIIPABJIsIEMBIM IIPOIIECCOM, B KOTOPOM KaKIasl IPOU3BOLUMAST CEPUST
NPOAYKINYU IOABepraercs, (PaKTUUecKu, HEMPeKpalarolleiicsa COMyTCTBYIOIIel Bajuma-
nuu. Briepsbie cesiald BEIBOL O TOM, UTO, C TOUKHU 3PEHUSA JAHHOTO IIOAX01a, TPAAUIINOHHA
[epPCIeKTUBHAS BAJIUJAINS B 3SHAYUTEIHHOMN CTEIIEHN TePseT CBOE 3HaUeHe.
KaroueBsie ciioBa: aHa/IN3 PUCKA; OLlEHKA PUCKA; BAJIUTAIUA

YIK

B.Kpaykaic, k. Borer

BITPOBAIGKEHHSA ITPAKTUYHUX ACITEKTIB YITPABJIHHA

PU3SUKOM Y ®PAPMAIIEBTUYHOMY BUPOBHUIITBI
IIpoanasisoBaHO mpoIec BOPOBAAKEHHA KOHIIEIIil YIpaBJIiHHA PUSUKOM SKOCTi y cepy
¢dapMaIeBTUUYHOrO BUPOOHUIITBA. He3Baskaoum Ha aKTyaJbHICTh 3aCTOCYBaHHS Ili€l KOH-
menii, i1 mpakTUYHe BUKOPUCTAHHA B (papMalleBTUUHINM IIPOMUCIOBOCTI Joci € HexocrTaT-
HBO po3noBcioKeHuM. [loKasaHO AOLiNbHICTE BUKOPUCTAHHA AK (DOPMAaJIi3OBaHUX, TAK
i HeopMaTizoBaHUX IHCTPYMEHTIB yIPaBJIiHHA PUSMKOM IIPU IIJIAHYBaHHi Ta IPOBeIeHHI
po6iT 3 Bamigarii. IIpoBegeHoO NpaKTUYHE JOCTiAKEHHA BUKOPUCTAHHS OI[iHKY PUSUKIB IPU
BUKOHAHHI BaJigamiiitHuX polbiT 3a/1yyeHO0I0 KOMIAaHi€0 a00 BJJaCHUMY BHYTPIIIIHUMU CHUJIa-
MU KOMIIaHil, sKa He Mae€ JOCBily mpoBeleHHA TaKuxX pobiT. BukoHaHa KijnbKicHa oIiHKa
PU3UKiB OLHO3HAYHO CBiIUNTH IIPO AOLiIbHICTE 3aJIyYeHHA ayTCOPCUHTIOBOI KOMIaHii B onu-
CAaHOMY BUIIAJKY.
3p00JIeH0 BUCHOBOK IIPO Te€, IIIO OIliHKA PU3UKIiB € MEePIINM eTaloM IJA NOCATHEHHHA II0C-
TiAHOT'O KOHTPOJIIO HAJ] KEPOBAHUM IIPOIIECOM, B SIKOMY KOKHA BUPOOJIeHA cepis IpoayKITil
mignarae, GakTUYHO, Oe3MepepBHill cynyTHiHA Basigarnii. Buepire 3po61eHO BUCHOBOK IIPO
Te, 1110, 3 TOUKHU 30py JAHOTO MiAXOAy, TPaIuIliliHa IepClIeKTUBHA BaJigalia 31e0iJabInoro
BTPAYa€ CBOE 3HAUEHHH.
KiarouoBi ciioBa: aHa i3 pusuKYy; OIiHKAa PUSUKY; Badigaiis
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