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FOREWORD
THE PHILOSOPHY OF QUALITY ASSURANCE IN THE BLOOD BANK

H.F. Taswell

One year before this symposium, Cees Smit Sibinga and I began
to discuss an approach to quality assurance in the blood bank
which we felt would be both important and practical and could
serve as the basis for the choice of subjects to be presented in
the symposium. As an introduction to this book, I would like to
outline our approach, the subjects chosen and the rationale behind
our choice.

What is the fundamental purpose of a blood bank and trans-
fusion service? Simply stated, the purpose of a blood bank and
transfusion service and of a quality assurance program in blood
banking is, for the one to provide and, the other to assure safe
and effective transfusion therapy. This objective is in contrast to
that of other clinical laboratories., The objective in a clinical
chemistry laboratory is to produce accurate test results which will
be meaningful to the clinician taking care of his patient. In most
clinical laboratories, therefore, the goals of a quality assurance
program are largely quantitative, that is, to assure accurate
numerical test results. In contrast, in the blood bank, the goals
of quality assurance are primarily qualitative, that is, to assure
safe and effective transfusion. As a result, two somewhat different
approaches to quality assurance are necessary.

How are we to assure quality in the blood bank? Safe and
effective transfusion can be achieved to a large degree by preven-
tion of error. Blood bank procedures are repetitive and relatively
simple and straight forward. Since the morbidity and mortality
associated with transfusion arises primarily from errors, one of
the primary goals of quality assurance in the blood bank should
be the prevention of errors.

What is an error? An error can be defined for the purpose of
this introduction as an "inadvertent or unauthorized deviation
from standard procedure". If one accepts that errors are the
primary cause of transfusion morbidity and mortality and that an
error is a deviation from standard procedure, then the necessary
elements of a quality assurance program in the blood bank are
readily apparent. These same elements will provide both a means
of error control and an efficient management system.

What are the necessary elements? The first and most important
element needed for a quality assurance program is a standardized
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written procedure for every test and every service which that
blood bank and/or transfusion service intends to provide to
donors, patients and physicians. These procedures must be based
on generally accepted goals or standards.

Once the standard procedure has been written, who will im-
plement it? Different procedures entail different kinds of tasks
and require different kinds of people. Therefore, it is necessary
to define the responsibilities and personnel needs required to
fulfill each procedure. Separate job descriptions must be written
for each employee group with responsibility for a different type
of procedure. Although the job description is generally thought
of as a management tool, it is, in fact, just as much a tool of
quality assurance. A well-written job description will permit evalu-
ation of competency for the position and aid in the selection of
the most appropriate individual from those who are available.
Once personnel are selected, awareness of their duties permits
development of appropriate initial training, continuing education
and performance appraisal.

More traditional, but, of course, equally important are quality
assurance of equipment and reagents. The user and manufacturer
each must take somewhat different approaches to quality assurance
of equipment or reagents. For the user, the approach to quality
assurance of equipment and reagents is, in many respects, similar
to that for personnel.

What is a particular reagent or piece of equipment expected to
do? As with personnel, it is necessary to first define the task to
be performed by equipment or by reagents; i.e., to develop "a
job description". Knowing the task to be achieved, it is then
necessary to select from among the wide variety of equipment or
reagents available. Once selected, it is necessary to establish a
maintenance program to assure that equipment or reagents continue
to perform as expected. Maintenance of reagents, although quite
different from maintenance of equipment, is equally important and
requires proper labeling, handling and storage, if they are to
perform as intended.

How well is the blood bank fulfilling its purpose? To assure
that the expected performance of reagents, equipment, personnel
or their products is, in fact, achieved, a most important element
of a quality assurance program is the monitoring of performance.
Theoretically, if we have selected appropriate procedures and
suitable personnel, equipment and reagents, we should obtain
accurate results and safe and effective products and services.
Obviously, this does not always happen. Therefore, it is important
to evaluate each of the end products of a blood bank or trans-
fusion service. One type of evaluation is through proficiency
testing which can be done either with periodic proficiency test
materials provided by external sources, i.e., various national and
international agencies, or on a more continuous basis, by the use
of proficiency samples devised by and distributed within the home
laboratory. Since the products of the blood bank and transfusion
service are quite varied and may be either a test result, some
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type of service or a blood product such as a unit of blood or
platelets, their evaluation cannot always be attained through
proficiency testing alone. Evaluation of blood products for their
safety and effectiveness is achieved by other techniques, usually
a combination of in vitro and in vivo product testing.

A third approach to evaluation of the blood bank's products
and services is through the recognition and analysis of errors.
Because of the significant association between blood bank errors
and transfusion morbidity and mortality, error recognition, analysis
and control is a most important (and previously neglected) aspect
of quality assurance. There are two fundamental methods of quality
assurance utilizing error analysis to evaluate the products of the
blood bank. One method is through the use of intentional errors
which are placed periodically throughout the blood bank. The
primary purpose of this method is to provide blood bank manage-
ment and employees with an estimate of their ability to detect
errors. Their observed ability to detect intentional errors, in
turn provides a measure of their ability to detect unintentional
(or real) errors. The second part of an error analysis program
requires the recognition, description and recording of all errors.
If all errors are recognized and reported in a consistent manner,
it becomes possible to determine the frequency of unintentional
errors (as modified by our knowledge of the detection rate of
intentional errors), the type of errors, where they are occurring,
what is causing them and how they can be corrected.

The following chapters discuss in more detail the fundamentals
of quality control in blood banking as they relate to principles,
standards, procedures, personnel, equipment, reagents, clinical
efficacy, and error analysis and as they aid in achieving safe and
effective transfusion.,
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OPENING ADDRESS

A.M. Holburn

First I would like to present the apologies of Dr. F. Lothe of the
Division of Health Laboratory Technology of the WHO in Geneva.
He was unfortunately not able to come. I stand in his place and I
am very pleased to be able to represent the WHO in making these
opening remarks.

The WHO is very conscious of the vital role that laboratories
play in patient care. There are roughly 65,000 clinical laboratories
in the WHO European Region alone and in most the workload has
increased enormously in recent years.

One aspect of Quality Assurance to which the WHO has address-
ed itself in some detail is that of External Quality Assessment
(EQA). EQA is a system of objectively checking laboratory results
by means of an external agency. Analysis of results involves a
comparison of individual laboratories' results with those of all
other laboratories. The main object is to establish between labora-
tory compatibility. In 1979 the WHO invited a number of experts
to pool the experiences gained from their national EQA schemes.
The group was asked to consider the need for EQA schemes, to
consider the respective roles that should be played by govern-
ments and scientists, to consider their design and also the benefits
that could be obtained from such schemes. The group was further
asked to make recommendations that could be helpful in countries
in which the development of Quality Assessment Schemes has
been slow or non existent.

The first crucial question is who should carry the main re-
sponsibility for external assessment of clinical laboratories. Should
they be government agencies or the relevant professional societies?
The Working Group concluded that governments have the prime
responsibility for establishing official EQA schemes for clinical
laboratories and that this may be seen as one part of their overall
responsibility for ensuring adequate standards of health care.
The group was, however, equally clear in its conclusion that
scientists and not administrators should design, organise and
operate the schemes. The chosen scientists must have wide and
recent experience of the laboratory practices that they are at-
tempting to monitor. In virtually all European countries which
have established EQA the schemes do in fact operate through
some kind of co-operation between government and groups of
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professional scientists. Governments have established official
schemes, ensured that they are adequately funded and in some
countries have also introduced legislation to oblige laboratories to
participate. Most national EQA schemes originated in unofficial
schemes launched by individual scientists with a particular in-
terest in this work. With increasing governmental involvement
these schemes have developed into large scale schemes monitoring
an ever widening range of laboratory acitivities. Quality Assess-
ment is, therefore, itself one of the rapid growth areas of labora-
tory medicine. Eventually the wvalue of individual schemes will
have to be proven in order to justify the resources employed in
them.

Participation in EQA schemes can be either voluntary or oblig-
atory. On the principle that one volunteer is worth two conscripts
the former might appear to be the better course. A volunteer is
more likely to enter into the spirit of the schemes. The schemes
are, or should be, essentially educational. The organisers and
participants should share a desire to improve standards and par-
ticipants should not fear that weaker laboratories will be hounded
unceremoniously out of business. Unfortunately, it is in the nature
of things that not everyone who should volunteer does so. For-
tunately, various means are at hand which may be used to facilitate
participation in voluntary schemes. One is simply to make the
scheme free to participants. Another, and rather more effective
way is for professional bodies to withdraw approval for training
of any laboratory that will not participate. Governmental interven-
tion in the form of legislation is not, therefore, essential to the
running of these schemes although governmental interest in the
form of financing the schemes is very much to be desired.

Probably the best time to encourage voluntary participation is
when a scheme is in process of being established. It may take a
bit of time to get a new scheme running satisfactorily. There are
many teething problems to be overcome and it does not seem
reasonable to compel participation in an untried scheme. In a well
run voluntary scheme confidence will gradually develop between
the participants and the organisers. In order to achieve such
confidence the organisers must be open to and responsive to
scientific criticism. They must also be able to justify the scientific
basis and mode of operation of their schemes and they must be
prepared to do so in open meetings.

After a scheme has run successfully for several years and
confidence in the scientific validity of the scheme has been estab-
lished then a different approach to participation may be justified.
At this stage professional societies can reasonably insist that all
laboratories participate. Central government, which may be funding
the scheme also has a legitimate interest. Governments cannot be
expected to continue to finance schemes if an unknown proportion
of laboratories choose not to participate, or if some laboratories
simply discontinue participation if their results are poor and if
they do not seek assistance to remedy their deficiencies.
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There appears to be ample scope for international co-operation
in EQA even between countries with highly developed schemes.
The prime purpose of EQA is to establish inter-laboratory com-
parability. In the various national schemes in blood group serology
which have been developed so far, there are considerable differ-
ences in the design of the exercises, in the nature of the test
materials issued and in the expression of results. These differ-
ences make it difficult or impossible to compare standards of
performance between countries and ultimately we shall want to
now if differences in national practices are associated with differ-
ences in performance. Organisers of new schemes should therefore
avoid designing highly individual schemes which will not permit
information obtained within national borders to be interpreted in
the light of results obtained elsewhere. The WHO did not, however,
recommend expansion of existing national schemes into international
schemes. The reason for this was only in part the administrative
difficulties. A more important reason for not expanding is that
the educational function of EQA is most readily undertaken on a
local basis. It is the national groups of scientists who are best
placed to come to the assistance of weaker laboratories. Indeed
the organisers of the schemes are frequently able to offer quick
and informal advice to individual participants. There is little
purpose in operating expensive schemes if participants cannot
obtain ready access to help and advice. As much effort should go
into providing this supportive role as into the scheme itself. In
this way the interests of patients will best be served.

Finally I would like to wish you a most interesting and enjoyable
meeting. Thank you.



I. Principles and organization of quality assurance



INTERNATIONAL ORGANIZATION OF QUALITY
ASSURANCE

J. Leikola

The blood programmes in different countries may be organized by
government or other public agencies, by the Red Cross or by
private enterprises. In a recent survey of 32 countries, done for
the ISH/ISBT Congress in Budapest in 1982, Professor S.R.
Hollin found that, in 14 countries there was a governmental blood
programme, in 11 countries, the blood services were organized
exclusively by Red Cross whilst only one country was entirely
dependent on private bloodbanks. In the remaining five countries,
there were different types of services.

There are three worldwide international organizations that are
dealing with questions related to bloodtransfusion: World Health
Organization (WHO), International Society of Bloodtransfusion
(ISBT) and League of Red Cross Societies (LRCS). At the WHO
headquarters, the matters are handled by the Division of Diagnos-
tic, Therapeutic and Rehabilitative Technology, particulary by its
Biologicals Unit and Health Laboratory Technology Unit. The
League of Red Cross Societies has a Bloodtransfusion Service as
an administrative unit.

These three international organizations have emphasized the
need for quality assurance in every bloodtransfusion service,
whether a small blood bank with just basic functions or a large
centre with fractionation facilities. WHO and LRCS published
jointly in 1971 a Guide to the Formation and operation of a trans-
fusion service (1,2). The concept of quality control was at that
time not as readily connected with bloodtransfusion activities as it
is today, but the need to set standards and to follow the quality
of products and procedures was clearly indicated.

WHO recently published a document entitled: "The collection,
fractionation, quality control and uses of blood and blood products”
(3). This book deals with plasmapheresis, albumin solutions,
coagulation factors and immunoglobulin preparations. Guidelines are
given on the quality control of albumin solutions and of Factor
VIII. The document makes rather general statements about quality
assurance and leaves it to the individual countries and centres to
design detailed procedures to assure the quality of plasma deriva-
tives. Reference is made to the requirements for the control of
plasma fractions, which were originally drawn up in 1978 by a
team of WHO consultants and staff members and approved by the
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WHO Expert Committee on Biological Standardization (4). All the
requirements for collection, processing and quality control of
human blood and blood products are given as an annex to the
WHO document.

ISBT has published booklets on different aspects of bloodtrans-
fusion. The Guid Number 3 is devoted to quality assurance in the
bloodtransfusion service (5). This guide, originally drafted by
B.A. Myhre, emphasizes the need to have quality assurance pro-
cedures at every step of blood donation, processing and trans-
fusion. As stated in the Guide, there are two major requirements
for the proper operation of a bloodtransfusion laboratory: firstly,
that the test results should be accurate, meaningful and un-
challengeable; secondly, that the products prepared should contain
an adequate concentration of the stated component(s) and minimal
concentrations of unwanted components. Since its publication in
1978, the Guide has proved very useful for many blood centres.
Not only does it adopt a practical approach, but it also gives new
impetus to the idea of having an organized way to assure the
final quality of the products.

In European conditions, except for plasma fractionation, there
are few national regulations on organization of quality control in
bloodtransfusion services. The increasing importance of this aspect
has been recognized by the Council of Europe and it has established
a select committee of experts to deal with automation and quality
control in bloodtransfusion services. The select committee has the
task of preparing guidelines for quality control in blood banks
covering especially those aspects of collecting and processing
blood that are not included in the pharmacopoeias or in Good
Manufacturing Procedures. The guidelines are expected to be
ready in 1983, They contain criteria for selection of blood donors.
There are recommendations for standards and arrangements of
quality assurance procedures concerning blood collection, separa-
tion of blood components, storage, issue and transportation of
blood as well as various laboratory procedures. Also included are
instructions for quality control of transfusion practices, of equip-
ment and record keeping.

Some other international organizations, in addition to the four
mentioned above, sometimes touch on matters that are related to
quality assurance in bloodtransfusion services. These are the
International Organization for Standardization, the International
Committee for Standardization in Haematology, the World Federation
of Hemophilia and the International Federation of Blood Donor
Organizations. Commercial organizations, e.g. International Feder-
ation of Pharmaceutical Manufacturers Associations, have a keen
interest in the requirements of quality control in plasma fractiona-
tion. There is much trade of plasma between different countries
and in order to assure the high quality of end products, establish-
ment and implementation of quality control in the source country
is of prime importance.

Some national quality assurance programmes also have members
from abroad. A few European centres participate regularly in the
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proficiency testing programmes of American organizations. Like-
wise, some of the leading centres act as reference laboratories for
organized quality control in foreign countries. This activity is to
be encouraged since it greatly facilitates the standardization of
quality assurance on a practical level.

An exchange of blood samples has been very useful in profi-
ciency testing and comparison of methods as applied in different
countries. For several years, such an exchange has existed
between centres that are represented in the above mentioned
Select Committee of Experts of the Council of Europe. When serum
samples containing unknown amounts of anti-D were distributed to
several European countries over a considerable period of time, a
remarkable improvement in the homogeneity of the results was
achieved (6). The same was noted for HBsAg and anti-HBs,

Internationally, there seems to be an increasing interest in the
field of quality assurance of bloodtransfusion services. It is im-
portant that views and experiences are exchanged across the
borders. All the measures are aimed at safeguarding the quality
of blood and blood products for transfusion. The most important
duty of any transfusion service is to make it reasonably sure that
blood donation is safe for the donor and that the recipient of
blood is not challenged with unnecessary risks in connection with
hemotherapy.
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A NATIONAL FRAMEWORK OF BLOOD TRANSFUSION
ORGANIZATION

J.W. Dorpema

1. QUALITY CONTROL AND QUALITY ASSURANCE

Quality assurance, and more generally the interest to regard
industrial and social processes as object of quality, has increased
extremely over the past decade. It is very appropriate on this
moment, in this country and on this spot to go into more detail
on what the nestor of quality control, Dr. Duran, recently ex-
pressed as '"life behind the dykes of quality control" (1). To
continue this metaphor we could say that the industrialized coun-
tries have built quality dykes, in order to assure that products
will function properly.

We should be aware of the fact that thinking in terms of quality
is an attitude that has to be teached and has to be learned before it
can function in an effective way. If this has been achieved than
— according to Williamson — two methods are available to execute
quality control. He distinguishes between (a) inductive and (b)
deductive methods (2). The inductive methods are primarily ori-
ented towards a preventive approach. This is because they are
based on the application of criteria developed for the structure,
the process and its results. In deductive methods the unsatis-
factory results are the points of initiation of quality control. An
analysis of the process leading to it must elucidate the causes of
this unwanted and unexpected results. So this last approach must
be defined as acting curative instead of preventive.

The industrial developments in the past two decades have
shown that the quality thinking has evoluted tremendously and is
still speeding up. So it is quite feasible that Dr. Feigenbaum, a
US professor in quality control, stated at a recent European sym-
posium on this subject: "Quality for future life will be a crucial
theme" (3). That this statement is correct, can be illustrated by
the example of the automobile industry. In order to raise the
poor quality of the Japanese cars the concept of quality control
circles was induced and optimalized in the early sixties. It is well
known how successful this decision turned out to be.

In this context the fact that quality control circles must be
marked as a system should be stressed, where the quality thinking
has been incorporated largely in the production process (Figure 1).
As a consequence quality control shifts more and more to quality
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assurance. The monitoring function is reduced. Education, instruc-
tion and process-programming have become the main targets of
the quality department. At this moment quality control circles is
the hot topic in the US and Europe. Recently British Leyland has
incorporated this system in the production of their Jaguar auto-
mobiles. As a result they could withdraw their inspectors. Lately
in the Netherlands a stimulation arrangement called "Innovative
Management 1982" has introduced the possibility to support small
businesses financially, if they intend to introduce quality systems.
So, the Japanese automobile industry has provided a real start for
the incorporation of quality thinking in manufacturing processes.

Another conclusion which can be made from this is that the
thinking in terms of quality has already spread widely. Hence we
could say that quality will become a mentality. Moreover it implies
that a society only can execute quality control when focusing
both on the technical and social improvements.

2. QUALITY AND BLOODTRANSFUSION

What are the pathways to apply and promote quality in a special
discipline as bloodtransfusion is supposed to be?
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First of all a framework will be needed, a framework which is
constructed by the general requirements for a national quality
control system. These requirements are:

a. a general quality awareness must be created;

b. expertise in this field must be built up;

c. a structurized national quality policy must be established;

d. these efforts must result in an international approval of this
policy.

3. BLOODTRANSFUSION IN THE NETHERLANDS

Now, what kind of picture would we get if we parachute these
requirements on bloodtransfusion in The Netherlands, and relate
this to the comments made about quality thinking.

The way bloodtransfusion is organized in a country is, like a
lot of other activities, depending on and to a certain extend a
reflection of its social and political structure.

To start we have to look back into history. Over the past few
years the Dutch bloodtransfusion organization has been confronted
with some problems. This, in itself, is not rather unique. Many
organizations and institutions nowadays are not able to keep up
with rapidly changing conditions. Of course, these events are
extra stressed in times of socio-economical depression. An analysis
of the situation showed that at one hand the legislation was not
any more in compliance with the present circumstances, while, at
the other hand, the bloodtransfusion system developed from blood-
transfusion services to blood banks, which resulted into a rather
dispers field of activities. From this it can be concluded that such
a situation is not a good climate for quality awareness. Controlling
circuits and elements will not be able to function optimally. So it
can be predicted that sooner or later such a system will be offend~
ed. For the Dutch bloodtransfusion organization where being
self-supporting is one of the basic principles, the permission to
import Factor VIII concentrate can be considered as an example of
such an offence.

One of the positive aspects of an economical depression is that
it increases the willingness to renew and change. It leads to
creative impulses by which positive changes are more readily
achieved. Obviously the restructuring process of the Dutch blood-
transfusion system originated from such an impulse.

In this restructuring process two trails can be distinguished.
At one hand a governmental working group prepared a new act,
while at the other hand the Dutch National Red Cross Organization
contracted the former Dutch Minister of Health and Environmental
Health, Dr. Ginjaar, in order to present a proposal for the reno-
vation of the structure of the national bloodtransfusion organiza-
tion. It has to be emphasized that this double trail strategy did
not affect the basic principles of the Dutch system, which are:

a. blood is a national resource;
b. the donation system is non-remunerated and based on a volun-
tary gift;
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c. the system must be self-supporting;

d. the transfer of blood from donor to patient must be regulated
by working standards;

e. there is a public accountability.

At present, both trails are to be interconnected. It will result in
a situation where the responsibilities of both government and other
parties involved, are clearly separated. The government will set
the criteria for the bloodtransfusion organization to function. In
terms of quality control this would mean that the government will
use the inductive method. A summary of the significant elements
of the proposed Act clearly illustrates this:

1. Bloodtransfusion will be coordinated by a board, which compiles
all parties involved in it. This board will advise the government
in legislative and control matters. The board is supported by
expert committees.

2. The expertise in bloodbanking will be regulated by enactments.

3. Also by decree there will be requirements for the annual pro-
duction and the allocation of blood banks.

4. Donors will be protected by requirements.

5. The collection, processing, packaging and distribution will be
regulated.

6. Importation of blood products will be prohibited unless a proven
need exists which cannot be fulfilled by a national product.

7. Exportation is centralized.

So there is a framework. Certainly some effort and time will be
needed to get the system completely filled in. Consultations and
cooperation between government and those involved in bloodtrans-
fusion will be a condition to make the whole system effective.

Also the deductive approach can be traced in this new Act:
governmental officials can be assigned to the meetings of the
board.

4, IMPLEMENTATION OF QUALITY ASSURANCE IN DUTCH
BLOODBANKING

Previously it was stipulated that elements of quality thinking are
incorporated in the renewed structure of bloodtransfusion in The
Netherlands. Moreover, quality aspects will be largely represented
in the collection, processing, packaging and distribution of blood.
However, there is one aspect of bloodtransfusion that is not regu-
lated in this new structure and that is the clinical application.
Bloodtransfusion organization has a social and a technical
responsibility. It is intended to transfer blood and blood products
from donors to patients. Both for ethical and economical reasons
this transfer must be accomplished as efficient as possible. Just
like all medical-pharmaceutical products, also blood and blood
products have to obey the basic product requirements. So, they
must be (a) safe, (b) effective and (c) properly produced. The
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requirements for proper production and to a large extent for
safety, can be controlled by Good Manufacturing Practice (GMP),
Good Laboratory Practice (GLP), regulations and prescribed tests.
However, to get a qualitative impression of efficacy, and especially
the clinical efficacy, is much more complicated. If the clinical ap-
plication is not regulated and standardized than all quality of the
product can easily be disturbed or even destroyed. The government
also has to face this problem. However, there are ways to over-
come. In this respect, the relation between the Dutch National
Institue of Healt (RIV) and a Dutch Hemophilia Clinic, the Van
Creveld Clinic, can serve as an illustration, where the govern-
ment becomes informed about the quality of f.i. Factor VIII con-
centrates. Or in terms of quality thinking, a deductive approach
which will evolute into inductive. An inductive approach which
transfers and extends GMP to become Good Hospital Practice
(GHP).

In conclusion, Alvin Toffler, in his last bestseller "The third
wave" predicts a biotechnical and electronical revolution, which
consequently will have a number of social implications (4). There-
fore he concludes that countries with a highly developed and
flexible democracy like The Netherlands would be predisposed to
fulfill a guide function in this process. It is my expectation that
some of it could become reality for bloodtransfusion.
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BLOOD TRANSFUSION PRACTICE IN HOSPITALS:
A TOPIC FOR QUALITY ASSURANCE

A.F. Casparie

INTRODUCTION

Quality assurance in bloodbanking is well established, and sophis-
ticated methods are developed for this purpose. However, the
evaluation of blood transfusion practice does not get the same
attention. Therefore, it seems necessary to focus attention on the
quality of bloodtransfusion practice inside the hospital. To achieve
this, medical audit can be a suitable instrument.

Over the past years there has developed in The Netherlands a
growing interest in structured activities designed to assure the
quality of medical care in hospitals: i.e. medical audit or peer
review. In many hospitals the medical staff has formed a medical
audit committee that applies quality assurance as a problem-oriented
activity, e.g. oriented towards the resolving of a real problem in
medical care delivery. In this process six steps can be distin-
guished (Table I). After the choice of the subject to be studied
is made, criteria are developed by the involved physicians. Next,
the practice of the delivered care is measured; then, if necessary
a change in medical care is introduced; final a re-assessment is
carried out.

Table I. Subsequent steps in a quality assurance study.

Selection of a topic Comparison of criteria versus data
Development of criteria Introduction of a change
Gathering of data Re-assessment

BLOODTRANSFUSION PRACTICE: A GOOD TOPIC?

One of the topics for quality assurance frequently mentioned by
medical audit committees is the practice of bloodtransfusion. In-
deed, bloodtransfusion therapy seems a suitable topic for quality
assurance for several reasons (Table II). Moreover, the few
studies which have been published in the last two decades do
suggest that a high percentage of bloodtransfusions is unneces-
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Table II. Reasons for choosing bloodtransfusion therapy as a topic
for quality assurance.

Administration of blood is a frequently occurring therapy in hos-
pitals.

Indications for the use of blood in anaemic for bleeding patients
are not sharply defined.

Use of blood or blood components can involve short-term as well
as long-term complications.

Administration of blood involves financial costs.

Donation of blood is voluntary, that implies a greater responsi-
bility for those who establish the indication for transfusion.

Table III. Flow sheet for bloodtransfusion practice.

Physician - establishes the (eventual) indication
- determines the proper type of blood component
(packed cells, filtrated or washed erythrocytes)
- determines if the unit will be given immedi-
ately or set in the assigned state

Laboratory - determines blood group (and antibodies) of the
and/or patient
Blood Bank - looks for a suitable donor

- has selected the donor and takes blood from
this donor

~ processes the blood into the requested compo-
nent

- carries out the cross—-match

- delivers the bag to the department

Department - controls names and blood group on the bag with
or operating the information mentioned in the patient record
room - connects the bag to the patient

- carries out the controls

Physician - treats any (eventual) complications and reports
them to the laboratory and Blood Bank

Table IV. Topics in quality assurance of bloodtransfusion practice.

Indications for transfusion Supply management and out-
dating of blood
Components of blood to be used Treatment and registration of

complications




15

sary. In 1960, Graham-Stewart (1) found that, even when all the
clinicians were aware of the survey, 6,5% of all units of blood
was given unnecessarily. In 1964, Diethrich (2) assessed that in
his hospital 25% of multiple transfusions was not indicated when
compared with his own criteria. Friedman (3) reported in 1978
that in a random number of hospitals in the USA, many patients
without serious anaemia (hemoglobin more than 6,2 mmol/l) receive
a transfusion. Recently in a first survey in our hospital we have
found that 23% of all administrated units of blood did not meet
our own criteria for indication (4).

THE PROCEDURE OF THE QUALITY ASSURANCE STUDY

Once the topic of bloodtransfusion therapy has been chosen for
study, the next step in the process of quality assurance is the
development of criteria for optimal management. Therefore, first
we must know how this practice is organized. To make this clear,
a flow-sheet can be of help (Table III). The beginning of the
procedure, lies with the physician establishing the indications for
transfusion. All other activities in the blood bank, the laboratory,
the clinical department or the operation room are derived from
that action. When focussing further on the physician, four items
can be distinguished, to which attention must be payed (Table IV).
For these four items, the medical staff must develop guidelines
and the practice must be monitored. It is evident that under-trans-
fusion will not be measured.

THE INDICATIONS FOR THE TRANSFUSION

Assurance of the wvalidity of the indication must be the central
point in bloodtransfusion therapy. However, it is not easy to find
clear guidelines for transfusion indications in the literature.
Wintrobe warns about the deplorable practice of transfusing
patients whenever their hemoglobin value is below an arbitrarily
set figure (5). Furthermore, the clinical situation will vary from
patient to patient and it is not possible to develop criteria for all
circumstances. Nevertheless, in measuring the quality of trans-
fusion practice, one needs some guidelines. Otherwise, the judge-
ment of the quality will be very subjective and implicit.

In studies on transfusion practice some criteria have been
used. Diethrich stated that in the preoperative patient a hemo-
globin below 6,2 mmol/l represents a positive indication for blood-
transfusion. In patients with a chronic anaemia, a hemoglobin of
4,4 mmol/l was set by him as an indication if the patient is symp-
tomatic., Mc Coy (6) used as indications: 6,2 mmol/l in the pre-
operative patient, 4,4 mmol/l in patients with chronic anaemia and
6,2 mmol/l when complicating factors such as cardiac insufficiency
are present. Crosby (7) stated that for a sedentary life 6,2 mmol/l
hemoglobin is often sufficient and that even most bed-ridden
patients are comfortable with 4,0 mmol/l.
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In a recent study in our hospital (4) we used differentiated
criteria, e.g. in patients between 25 and 50 years with a post-
operative or chronic anaemia, a hemoglobin of 6,0 mmol/l indicates
transfusion, and if there are complicating factors such as angina
pectoris, 6,5 mmol/l is the limit.

However, there has been no clinical study reported that had
proved that these criteria are valid. Thus the afore mentioned
criteria depend more on clinical experience and conviction then on
scientific research. Therefore, in anaemic patients without overt
bleeding each medical staff must develop their own criteria for
transfusion indications. Most authors agree that in patients with
acute blood loss as during operation, transfusion is indicated
when loss is more than 20% of the circulating blood volume (8).

The administration of one pint of blood is often considered as
a misuse and can serve as an indication of bad overall transfusion
practice. In several studies (1,2,9,10,11,12) it has been reported
that 40% to 80% of all single unit transfusions were not indicated.
However, it is dangerous to abandon all single unit transfusions,
because some physicians will give two instead of one to avoid
criticism. Besides that, during operation the blood loss can turn
out to be less than was expected and after one unit of blood,
transfusion therapy will be ended rightly. Nevertheless, it is
justified that in a quality assurance study all single unit blood-
transfusions must be investigated for electivity.

As a rough indication for eventual overuse in bloodtransfusion
the mean use of blood per patient in hospital can be measured.
This number can be compared with other hospitals under compara-
ble circumstances.

THE COMPONENT OF BLOOD TO BE USED

The literature contains several guidelines for selective use of the
proper blood component. Based on these guidelines the hospital
staff can set explicit criteria for good medical care. As indications
for packed cells versus whole blood, Bear (13) stated that only
in acute blood loss whole blood should be used but that in the
anaemic patient, packed red cells should always be used. Further-
more, in the literature criteria are mentioned about the use of
filtrated or washed erythrocytes. The best indications are in
cases with transfusion reactions caused by the presence of leuco-
cytes and thrombocytes or cases where more transfusions are
expected in the future. The use of filtrated or washed erythrocytes
is necessary in these cases to avoid discomfort to the patient and
wastage of blood of which transfusion could not be completed. In
this respect the hospital staff must define a transfusion reaction,
and criteria for the use of the blood components should be devel-
oped. As a good example Goldfinger and Lowe (14) in a recent
study on the incidence of transfusion reactions proved the ad-
vantage of washed erythrocytes and gave some recommendation
for their use.
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On the other hand the medical staff must realize that there are
some disadvantages in using blood components. Washing of ery-
throcytes before administration will increase costs; and, because
a closed system is opened, the erythrocytes must be used within
a certain time.

If filtrated or washed erythrocytes are used in the proper
way, fewer febrile transfusion reactions will be seen than in
situations wherein this procedure is not followed. The percentage
of febrile reactions therefore can be used as a parameter of good
transfusion practice, and the medical staff can develop an outcome
criterium for this complication.

The quality assurance of the preparation of blood components is
beyond the scope of evaluation of the bloodtransfusion practice in
hospitals: it is the responsibility of the blood bank and laboratory.

THE SUPPLY MANAGEMENT AND OUTDATING OF BLOOD

When there exists a surplus of units of blood in an assigned or
cross-matched status, it will take much time between donation and
administration of blood and thus the age of the erythrocytes will
increase. As a disadvantage especially in patients with chronic
anaemia these red cells having a shorter in vivo survival may lead
to more frequent transfusions. Moreover, when more cross-matches
than necessary are done, costs as well as the chance of mistakes
will increase. For the use of blood in the operating room, the
establishing of a maximum surgical blood order schedule, including
type-and-screen strategy, can be of great help in achieving good
supply management (15). Therefore the medical staff must calculate
how many units blood are used in common surgical procedures in
their hospital. With this number a list of really necessary units of
blood that must be in the reserve status, can be determined. A
low ratio of cross-matched versus transfused blood (CT-ratio) will
indicate that few units blood are in the assigned status. The
medical staff must develop criteria for an optimal CT-ratio, for an
acceptable age of administrated erythrocytes and for an acceptable
percentage of outdated erythrocytes.

THE REGISTRATION AND TREATMENT OF COMPLICATIONS

After any given bloodtransfusion, a complication can occur. There-
fore, guidelines must be present about how to deal with a trans-
fusion reaction. Distinction must be made between treatment of
these complications and measures for investigation of the cause of
the complication after the event. Complications must be registered
so as to facilitate the identification of causes, the prevention of
similar reactions, to measure the frequency of complications and
to determine if treatment was correct. This applies also to the
long-term complications such as hepatitis.
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WHAT ARE WE GOING TO MEASURE

In measuring the quality of bloodtransfusion practice, most of the
criteria are applied to the process of care, notably those mentioned
in the section on indications and blood component therapy. The
presence of guidelines for treatment of complications will meet a
criterium of structure of medical care, while the treatment itself
is again part of the process. Outcome criteria refer to the age of
administered erythrocytes and percentage of outdated blood. As
stated above, the percentage complications can be used as an
outcome criterium for good medical care. The condition of the
patient or his hemoglobin value after the bloodtransfusion can
also be considered as an outcome criterium,

It is not necessary to measure all the mentioned items of all
transfused units in all the departments of the hospital. The
medical audit committee must focus attention on that part of the
blood transfusion practice that may or probably will have short-
comings. As an important point to keep in mind for gathering the
data to determine the use of proper indications and the use of
the proper blood components, the medical staff has to investigate
each transfusion individually. For such items as CT-ratio, age of
administered erythrocytes, outdating of blood and percentage
complications, it is possible to gather the data automatically and
make analyses over an agreed interval in time,

FURTHER CONDITIONS FOR IMPROVING BLOODTRANSFUSION
PRACTICE

If the practice of bloodtransfusion therapy has not met the criteria,
changes in the medical care will have to be introduced. Such
changes can be educational efforts of changes in the manner of
requesting blood. The way of improvement depends on the sort of
shortcoming and will be different for each hospital.

The medical audit committee has a great part to play in all
these activities. However, the involved physicians have to develop
their own criteria. If medical staff runs into problems in establish-
ing guidelines and criteria, they can get help. In 1979 in The
Netherlands a central organization for quality assurance (CBO)
was established to stimulate and advise quality assurance activities
in all Dutch hospitals. Within this organization, there exists a
scientific council that consists of representatives of all specialties
in clinical medicine. It has the main task of advising about the
development and application of criteria. Recently, the CBO has
organized a consensus development meeting on bloodtransfusion
practice, in a joint venture with the blood banks, transfusion
laboratories and clinical experts.*

% Consensus bijeenkomst: Richtlijnen voor het bloedtransfusie be-
leid in ziekenhuizen. CBO, Amsterdam 1982.
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VALIDITY OF STRUCTURED QUALITY ASSURANCE

The literature contains only a few studies in which an improvement
in bloodtransfusion practice is described. Graham-Stewart (1),
Diethrich (2) and Friedman (3) published the results of a survey
on blood usage, but they gave no re-assessment after the intro-
duction of a change. Okuno and Nelson (11) described a steady
decline of single-unit transfusion over 1l years but it coincided
with an upsurge of public interest and not with the provision of
appropriate information to the medical staff. Powell and Johnston
(12) showed that after education efforts in hospital meetings the
percentage of non-indicated single unit transfusions decreased
from 80% to 52%. Mc Coy (6) reported the results of a survey
over 7 years: after the adoption of "indications for bloodtrans-
fusion" by the medical staff the units transfused per patient
declined from 0.237 to 0.110 in his hospital. In our hospital we
have done two studies on the practice of blood usage. In 1977 we
described (16) an increase in use of packed cells from 25% to 70%
after introduction of an educational effort and, more importantly,
after changing the form by which blood and blood component have
to be requested; whole blood as such was not mentioned anymore
on this form. Recently (4) we described a study on the indications
of bloodtransfusion. Criteria for the indications for transfusion of
patients with chronic anaemia, post-operative anaemia and acute
blood loss were developed by an internist, a surgeon and an
anesthesist. During two months, every transfusion was evaluated
separately by the same physicians who had established the
criteria. The indication as well as the amount of units of blood
given were judged. After the survey an educational effort was
made. In the second survey one year later, there was found a
decrease from 23% to 9% in unjustified transfusions.

CONCLUSIONS

Bloodtransfusion practice is a suitable topic for structured quality
assurance. The medical staff and especially the involved physicians
must develop advice and guidelines regarding the four mentioned
items. If possible, explicit criteria based on the available literature
must be established. However, under some circumstances such as
the establishment of indications for the transfusion, implicit judg-
ment will be necessary. Other aspects of blood transfusion practice
such as CT-ratio and percentage of complications can be monitored.

The practice of bloodtransfusion therapy must be measured
against the explicit and implicit criteria and if shortcomings are
found, a change in medical care delivery must be introduced. The
medical staff needs a quality assurance committee that can ascertain
what aspects of the bloodtransfusion practice must be measured
and can coordinate all activities towards this purpose.

In The Netherlands, the Scientific Council of the CBO can
help such a quality assurance committee in establishing these
criteria.
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DISCUSSION

Moderators: H.F. Taswell, J.W. Dorpema

Chairman: Thank you Dr. Casparie for the very interesting pre-
sentation on this subject, which is extremely important and fre-
quently felt to be out of the hands of the blood banker, but I do
believe we should have that attitude. We have to take the approach
that you have described.

C.F. Hogman, Uppsala, Sweden:

I have one first comment to Dr. Leikola about the ISBT guides. I
was not aware of the fact that they sold out completely, because
they have been reprinted. I think there is a need for these guides,
for instance, the quality assurance guide. Requests should be
submitted to the ISBT for further reprinting.

Another more general remark is about the definitions. One
problem we have in the bloodtransfusion services is that several
of the products are so very poorly defined, as far as quality
goes. For instance, I cannot think of anything less defined than
whole blood, particularly if you disregard its age. The easiest
way to get around this problem is to completely abolish whole
blood. It would clear things up considerably in the minds of the
clinicians if whole blood were no longer available. This is actually
what has been done in my own hospital, as it has been done in
several other hospitals also. The main advantage is that you can
actually stress quality. For instance, one can emphasize the possi-
bility of decreasing the frequency of febrile reactions by about
80% when removing the buffy coat cells, and also all the plasma
from the red cells to make it a red cell suspension instead. This
makes it possible to reduce the use of plasma in elective surgery
by about 75 to 80%, which makes plasma available for fractiona-
tion.

The point of this remark is that we can achieve very much by
stressing the quality of the products and defining them. Now,
one difficulty is that we define several products by the way we
treat them, for instance washed red cells, buffy coat poor red
cells and so forth. It would be far better to define the quality of
the product instead of describing how it was treated. We could
define for instance like micro-aggregate-poor red cells, or micro-
aggregate and plasma-poor red cells, which would probably tell
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carrying capacity of the lost or hemolysed red cells has to be
replaced. In chronic anaemias due to the well known compensatory
mechanisms a dynamic equilibrium is attained at much lower levels
of hemoglobin.

My other comment is: you mentioned some limits in pre-operative
anaemia. I would like to add something to this, that the majority
of wasted blood is wasted in operating-theaters. We have to stress
to surgeons the fact that they do not really need a certain fixed
level of hemoglobin, because the healing of the wound or the
recovery of the patient will not exclusively depend on this. How-~
ever, we have to stress also that giving whole blood 48 hours
before the operation, just to correct the hemoglobin level, is a
dangerous practice. Leucocytes will be destroyed in the lungs
and so respiratory distress syndrome may eventually occur. Most
of those patients who are anaemic before an elective operation are
in fact iron-deficient. It would be much safer for the patient and
much better for the bloodtransfusion service, if they would send
these patients back, prepare them through effective iron medication
and operate in elective surgery after two or three months.

In brief, there are two possibilities for coping with the misuse
of whole blood. The first one is the autocratic method mentioned.
I have always been against autocratic methods, as these alone will
not help. One can get a very rapid result but I agree with Dr.
van der Does that the results will not be firm, because those
physicians and surgeons who are obsessed by the myth of whole
blood will put together blood in a more expensive form.

So, I think priority should be given to post-graduate teaching
and constant and continuous consultation between hospitals and
Blood Banks, as the only method with which we can yield long-term
success against the misuse of blood.

J. Leikola, Geneva, Switzerland:

I would like to add a couple of comments to Dr. Hogman's remarks.
One concerns the names of the products, when you are referring
to washed red cells and filtrated red cells. This is quite appro-
priate. I think it is the responsibility of the clinician to know
what is in the product. When you give a definition to a product,
it is up to the clinician to know the composition of the product.
However, it is up to the Blood Bank to teach the clinicians, as it
is up to the pharmacologists to teach the clinicians how to ad-
minister drugs and medicines,

Secondly you mentioned that whole blood is very poorly defined.
This is quite true, but the patient is also very poorly defined,
as is the loss of blood. What is meant by this? We are dealing
with fairly abstract concepts. In my mind, I think that whole
blood will keep its definite place in transfusion therapy. Instead
of building up a system in which whole blood has no place, in
order to procure more plasma, the voluntary plasmapheresis should
be increased, where red cells are given back to the donor.
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Chairman: I will take the chairman's prerogative for a comment
and stress a few comments that were made. One is that we all
know that changes have to be made. We strive for them. But I
would have to agree that they should not be achieved by dictatorial
methods. Even if it takes longer, they have to come about by
evolution and by education by techniques, such as modifying
transfusion request forms, which bring about the changes in
subtle ways.

The second point is that while we frequently look down on the
practice of some clinician or surgeon and say: "They are using
whole blood in such and such situation, with no wvalid reason'.
Let us not fall into the same trap of arrogance that they might be
in. Remember what Dr. Casparie pointed out: there is really
nothing in the literature to give us firm information about when
we should transfuse or what should be transfused. So we as
blood bankers are standing on very shaky ground ourselves. I do
not think we should be too absolute and certain about our own
absolute correctness.

As a last point I would like to ask a question to Dr. Casparie
and the audience. How do you think we can approach this problem?
You mention that there is variation in the literature as to what is
an appropriate hemoglobin, and, if so, how can we go about
putting criteria on indications for transfusions on some firm basis,
a firmer basis than the surgeon and the blood banker now have?

A.F. Casparie:

I think this a very important question, but a difficult one to
answer. What to do should be with regard to prospects: whether
you transfuse some patients and others not, what the results are
when you transfuse patients after and/or during operation. More
is known about the hematocrit and hemodilution, where it is not
necessary to have a normal hematocrit during operation. But it is
going to be very difficult clinical research to define when a trans-—
fusion is needed.

Ch.A. Schiffer, Baltimore, USA:

I would not dare to insert myself into the whole-blood/packed-cells
controversy. However, it seems to me that data ought to be avail-
able because there are an enormous number of institutions, par-
ticularly in the United States, that essentially do nothing but
transfuse packed cells. That includes our hospital which has a
major cancer centre, and probably one of the larger trauma centres
in the country, if not the world. They utilize almost exclusively
packed cells plus supplementation of albumin when necessary.
That may not answer the question, but at least it gives you the
data to answer the question in terms of what the relative costs of
this approach are. There is no doubt that one can get away with
packed cells in the overwhelming majority of cases. The question
is how much whole blood do you have to have around?
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I would like to comment, however, on the necessity for elimi-
nating the buffy coat from packed cells or bloodtransfusion. It is
obvious that the patient does not need the buffy coat. That is
not the issue. But in our hospital, the various ways of removing
the buffy coat do double or treble the cost of the unit. They also
make it that the unit outdates within 24 hours. For surgical con-
siderations, a lot of the blood that is ordered does not get used,
and, conceivably, some of the blood that you modify for those
patients would have to be outdated as well.

I guess the figures of how many people have trouble with
transfusion reactions are available. It is clearly the small minority
of patients. Exceptions are patients who are on repeated trans-
fusion programs, such as would exist in a cancer centre. Our
patients in the cancer centre do not all develop transfusion reac-
tions. The minority of those patients do. We find it a reasonable
cost-effective policy to utilize packed cells for those patients and
then switch to the washed product, which is what our Blood Bank
provides at the time the transfusion reactions develop. We have
thought a great deal about this and find that this represents the
most cost-effective and logical approach for us.

Chairman: I would like to give everyone at least one chance to
speak before we return to anyone who has a second or third
comment.

E.J. Crawford, Glasgow, Scotland:

In answer to Dr. Holldn, I feel it is useful to teach clinicians
that the place of blood for transfusion to cover elective surgery
is on a shelf in the refrigerator, and not in the patient. This
does stop quite a lot of transfusion reactions, and each donation
helps a lot more patients. Also, it turns you around and it becomes
an active, conscious decision to say "My goodness, here is a
patient who actually could benefit from a transfusion", as opposed
to "The blood loss looks like a liter, let's give him a transfusion".

Chairman: Said like a true Scotsman!

R.J. Crawford:

Another point is the reconstituted not quite whole blood. We keep
stocks of red cell concentrate, of fresh frozen plasma and platelets.
We believe that CPD red cell concentrate stores quite happily at
4°C for a while. Plasma has to be frozen. Good platelets are kept
at 20°C in a special agitator. Keep them all in their perfect condi-
tion; do not reconstitute them. Once you have got each component
stored as it should be, preferably transfuse separately rather
than have bags of confusing material, which is a buffy-coat-poor,
platelet-poor not exactly whole blood, with the plasma deteriorating.
So, I believe in keeping separate stocks of each component, re-
combining by prescription at the bedside in the patient,
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J.A. Loos, Amsterdam, The Netherlands:

Dr. Taswell, is it not necessary to define your product as a
measure of quality control also? I want to support Dr. Hdégman in
his statement. All the ignorance regarding the effects of different
products comes from the fact that the clinicians who use the
different products do not exactly know what they are using,
because the labels do not specify the constituents. I think one of
the most important aspects of quality control is that it should
lead to a definition of the product.

Chairman: I would accept that as a very valid suggestion and
criticism. Dr. Hégman's suggestion of the need to define products
is a very excellent one. I would agree.

C.F. Hogman:

I intentionally made my comment provocative in order to raise a
discussion. Just to make things fully clear: I am also for evolution
and not for revolution. I would like to stress that what we really
need is a two-way communication between the clinicians and the
Blood Bank, to provide them with data about the nature and
properties of our products. It is our duty to collect this data,
which relates very much to the subject of this conference, namely
that we should try to define the quality of our different products.
This would enable us to arrive at a statement that whole blood is
extremely poorly defined.

One further comment. When one needs whole blood, one usually
needs a lot, even when it puts the Blood Bank in a very awkward
situation, particularly when it has to be very fresh. This is why,
from a logistical point of view it might be much better to go in
for a component therapy program. In this case, you could say:
"Instead of whole blood, you could use these and these products".
This would be a simple solution for those who are using these
products.,

Chairman: I would like to close with one comment, Although we
look with suspicion at the practices of our clinical colleagues, we
have to remember that they are at the bedside of the patient,
and with the primary responsibility for the care and for the life
of that patient. While sometimes their experience or their practice
may be anecdotal we also have to give them the benefit of the
doubt. Although their experience may be anecdotal, it may be
correct. We have to recognize that much of our experience is
perhaps anecdotal, and without a solid scientific basis. So, let us
be fair. Let us not be too absolute. Let us try to collect the
information needed for a reasonable scientific decision, and in the
meantime try to do the best we can without falling into the same
kind of mistakes that we see and are so critical of,
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PRINCIPLES AND PRACTICES OF QUALITY CONTROL

F. Bonanni

INTRODUCTION

Industry in general is a positive element of society, that contrib-
utes to the improvement of the human condition in a variety of
ways, by supplying needed goods and services, by distributing
wealth to investors and by creating environments where people
can realize themselves fully. Industry has a value to society that
goes beyond the generation of profit. Profit is only a tangible
measure of how society appreciates the value contributed by a
specific company.

In no other field are these features as obvious as in the pharma-
ceutical industry. The value of the pharmaceutical industry to
society is the supply of safe and effective products for use by
the medical community in providing health care. Keywords here
are "safe" and "effective". While nobody would knowingly distribute
products that might hurt a patient, rather than cure him or her,
today's reality of mass production is that a manufacturing process
may yield, statistically, a number of defective units. The likelihood
of a process to yield defective products can be controlled, i.e.
monitored and kept within acceptable limits, through a series of
measures collectively known as the quality control program.

The notion of quality is central to the pharmaceutical industry,
which can only maximize its value to society by improving the
quality of its products and services, and by developing new
valuable products and services.

Hence the fundamental communality of interests and goals
between professionals in the health care industry and professionals
in the medical community.

For quality to be present at the point of use of a pharmaceu-
tical product, it has to be present in each phase of a product life
cycle. Such a cycle includes design, research and development,
manufacturing and distribution. Quality as fitness for use is the
end result of how well a product is designed in the first place,
how well developed it is, how well it is manufactured and ultimately
made available to the user (Figure 1).

To keep this presentation within reasonable limits, I will focus
on some key aspects of quality control, which is that portion of
the quality assurance program dealing with quality of conformance
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of the manufacturing process to agreed-upon specifications and
standards.

PRODUCT LIFE CYCLE

Use
/ (therapy) \

Distribution
Product

design
Manufacturi
Research ufacturing

& -_—/
development

Quality—=(Fitness for use) =
Q design X Qr& D X Q conformance X Q service

Figure 1. Product life cycle.

DISCUSSION

QUALITY CONTROL ASPECTS IN THE MANUFACTURE OF PLASTIC
BAGS FOR THE COLLECTION, PRESERVATION AND ADMINISTRA-
TION OF BLOOD AND BLOOD COMPONENTS

An overal view of the manufacturing process of a brand of blood
bags of wide-spread use in Europe and elsewhere is given in
Figures 2 and 3. This manufacturer has chosen to have a vertically
integrated process, i.e. a process that includes all phases of
manufacturing, including plastic processing and plastification of
PVC, up to and excluding polymerization of vinyl chloride itself,

Vertical integration lends itself ideally to the application of a
total quality control program that covers all manufacturing steps.
In such an approach, quality can effectively be built into the
product at each step, in harmony with the ultimate objective of
fitness for use at the patient's bed-side.

Elements of the quality control program (QC) are listed in
Figure 4. Most of these are well-known activities, and the titles
are self-explanatory.

Worth noticing here, is that the QC program is a company-wide
activity reflecting the organization's commitment to quality, and
not simply the concern of the QC department. Purchasing depart-
ments are for instance closely involved in the vendor assurance
program; research and development (R&D), manufacturing and
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engineering will work with QC in validating key processes, as will
be discussed later; manufacturing and engineering are involved
with in-process controls and with systems controls. Most depart-
ments will be involved in personnel training, while laboratory
controls are indeed a typical QC activity.

In all this the information services or EDP department assists
in providing mechanized ways to store data, to analyze it statis-
tically and to retrieve it according to various criteria, when
necessary. In the more advanced companies today, applications of
computer technology extend into interactive process controls and
into robotics with potential quantum jumps in overall quality
assurance and in reliability.

Going back to the manufacturing process flow for blood bags,
the next figures illustrate certain details of the production process
and outline key elements of the QC program as it applies to them.

FENWAL PROCESS FLOW (1)

purchase
of chemicals
purchase
Quarantine of chemicals
| |
Blending OQuarantine m‘g%
: | | |
Release
by quality Extrusion Welghing Distillation
control
—_—] 1 . a
High Solution
frequency ixing
| and testing |
of needle
Sub- —_— Fiitration
assembly
L )
|
Fifling

Figure 2
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Figure 3

Figures 5, 6 and 7 show the manufacturing process flows for
componentry, chemical preparation and further processing, respec-
tively.

Key to the achievement of final quality at the patient's bed-side,
is indeed the ability to perform each step in the process with a
consistently high degree of conformance to established specifica-
tions. Obviously, this same principle will also apply to the manipu-
lations and processes that take place in the medical environment,
both at the blood bank and in the hospital ward.

But equally key to the achievement of ultimate product quality
is a process of relatively recent introduction, to which I have
referred constantly in the past few figures. This is the notion of
validation, which in my opinion is central to the concept of good
manufacturing practice, and which is of special importance in
conjunction with the advent of computerization, automation and
robotics.

In fact, validation is essential if these modern technologies are
to represent a progress in quality assurance and not just an
industrial engineer's dream of reduced labor costs.
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ELEMENTS OF THE QUALITY CONTOL
PROGRAM OF A VERTICALLY
INTEGRATED MANUFACTURER

OF BLOOD COLLECTION UNITS

« Vendor
assurance program vendor validation,
receiving inspection
trend evaluation

« Validation
of key processes

« In-process controls

« Systems contol water
2irll-vironment
facilities

« Personnel training

« Laboratory controls chemistry
mechanical - physical

microbiology
pyrogens
« Calibrations, metrology
« Audits
« DOCumentation specifications
records
Figure 4

My ancestors craftsmen in renaissance Florence did not have
quality control departments, and most people today will agree
with me that they did not need them (a notorious exception in the
family is Bonanno Pisano, architect of the Pisa tower, who linked
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MANUFACTURING FLOW: COMPONENTRY
0.C. PROGRAM

vendor assurance

Control of warehouse, documentation

Computerized process control (validated)

Computerized +instrumental process control (validated)

«In process controls (Q.C.)
« Process validation

Various in process controls (manual + automated)

In process controls (Q.C.)

Formal releases of componentry by Q.C. at each stage

Figure 5

MANUFACTURING FLOW - CHEMICAL PREPARATION
0.C. PROGRAM

Vendor assurance

Control of warehouse, documentation

Traditional or computerized control (validated)

Laboratory contols

Automated equipment, laboratory controls

Traditional or computerized control (validated)
Laboratory controls

Integrity testing

Figure 6
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MANUFACTURING FLOW: PROCESSING
ACTIVITY 0.C. PROGRAM

Traditional or computerized controls (validated) -
Laboratory controls

validation, Automated + manual controls
Laboratory controls

100% testing + statistical Q.C.

Validation, Automated + manual controls
Laboratory controls

In process controls (Q.C.)

Documentation proofing and reconciliation
Control of warehouse

Traceability

Figure 7

architecture with