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1. GENERAL BACKGROUND
The need for quality indicators in transfusion medicine, as well as in healthcare in general, has been
discussed by Vuk (2012). Quality management systems in transfusion medicine are well established
but the development of appropriate quality indicators as a tool for quality management has only
recently begun to receive attention in this field.
One of the vital purposes of measurement is for monitoring. In the case of the clinical use of blood,
monitoring is not only a key ingredient of a quality system in transfusion medicine, but also essential
for harmonising transfusion practices within and between countries. Indicators may contribute
towards providing a general picture of the factors that influence the use of blood components and
alternatives. They allow trend analysis of various aspects of clinical practice. Another important use is
in benchmarking. Finally, they may facilitate assessing the effectiveness of transfusion in terms of its
outcomes, not only under optimal circumstances but also in emergencies and crises.
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2. BACKGROUND TO THIS ENQUIRY
The present enquiry arises out of Project TS064, which was carried out in 2012 as a pilot study following a proposal made to European Committee (Partial Agreement) on Blood Transfusion (CD-P-TS) in
November 2010 with the following general objectives:
•

to identify and develop a set of commonly accepted performance indicators for monitoring the
clinical use of blood and blood components in Europe, in accordance with Council of Europe
Recommendation R (2002) 11 of the Committee of Ministers on the hospital’s and clinician’s
roles in the optimal use of blood and blood products;

•

to use these indicators as a tool for benchmarking purposes and to improve consistency and
uniformity in the reporting of annual data on the clinical use of blood at local, regional,
national and international levels;

•

ultimately, to add a chapter on “Monitoring the clinical use of blood with focus on efficacy
versus outcome of transfusion: annual performance indicators” to the Guide, in the section on
the clinical use of blood.

Apart from the Recommendation R (2002) 11, the project was intended to be based on the 1999
and 2009 Kreuth Initiatives for optimal use of blood (Berger et al., 2011), and the European Union’s
‘Manual of Optimal Blood Use’ (McClelland et al., 2010).
As a result of the adoption of the proposal, a Working Group led by Constantina Politis was established, with Tomislav Vuk, Alina Dobrota, Vincenzo de Angelis, Fatima Nascimento, Jana Rososchova, Harald Schennach and Olivier Garraud as members. The Working Group was empowered to
carry out a pilot study involving data collection from eight countries. An evaluation of the pilot phase
was presented orally at the CD-P-TS meeting in Strasbourg, 14-15 November 2012, and as a written
report in December 2012.
The presentation was followed by extensive discussion at the meeting which led to general agreement
that the line of enquiry was very promising and should continue, although some participants in
the Strasbourg meeting raised the question of overlap with the established annual survey into the
‘Collection, testing and use of blood and blood components’ (van der Poel et al., 2011) and raised
the possibility of combining the two surveys. This suggestion was dismissed by those most closely
involved, who felt that the surveys were complementary, although it was felt that it might be possible
one day to integrate them if the survey of Quality Indicators were to reach the same level of stability
as the other investigation and were reduced in length to the set of indicators shown by experience to
be the most effective and useful. The meeting consequently asked the Working Group to proceed to
conduct a further survey after reviewing and modifying the questionnaire as appropriate. This survey
of all CD-P-TS members was carried out in 2014, requesting data for the year 2012.
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3. THE QUESTIONNAIRE
The questionnaire used in the present survey is shown in Appendix I to this report. It represents
a modification of the questionnaire used in the pilot survey. Following along the lines of the pilot
survey, it took the form of one Excel workbook, consisting of nine worksheets, each of which could
be printed out on a single A4 sheet for the user’s convenience, if desired. The topics covered were as
indicated below.
•

General information and national policy for clinical use of blood. This included questions about
the existence of national regulations and guidelines, quality standards and maintenance of
records, haemovigilance and inspections for the clinical use of blood.

•

Use of blood components (RBC, FFP, platelets) and special blood components (recovered and
apheresis platelets, untreated and pathogen inactivated FFP, untreated and pathogen inactivated
platelets, irradiated blood components) at national level.

•

Use of blood components (RBC, FFP, platelets) at local (hospital) level, in total and also separately in four clinical areas (onco-haematology, surgery, emergency and other). This worksheet
could be copied as often as desired in order to submit data for more than one hospital.

•

Benchmarking: mean numbers of RBC or FFP or total blood components (as appropriate) per
patient in total hip replacement, thrombotic thrombocytopenic purpura, coronary bypass and
massive blood loss. This information was sought for general hospitals, university hospitals and
specialised hospitals.

•

Distribution from blood establishments to hospital blood banks: number of units distributed
and number transfused.

•

Management of hospital blood bank stock, including numbers of units discarded for various
reasons. These questions were also aimed at individual hospitals.

•

Quality indicators based on the EU Manual of Optimal Blood Use (at local level).

•

Indicators for monitoring efficacy in terms of the outcome of transfusion.

Users were requested to enter only absolute numbers, rather than rates or percentages. Where
required, rates were calculated automatically in the spreadsheet from the data provided by the user.
Detailed results for each part of the questionnaire are presented in the following section of this
report. Responses were received from thirteen countries, all providing data for 2012. In two cases,
data referred only to one specific region of the country. (In this report, however, we will refer simply
to “countries”). These responses varied in completeness. Figure 1 shows the numbers of countries or
regions that responded – if only partially – to each section of the questionnaire.
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Figure 1. Numbers of
countries providing
responses to each section
of the questionnaire

A1-2: General information
A3-4: National policy for the clinical use of blood
B1-2: Indicators of use of the blood and blood components (red cells, fresh
frozen plasma, platelets): national level
B3: Evaluation of the use of blood at local (hospital) level
B4: Benchmarking between institutions by selected pathologies
B5: Distribution from blood establishment to hospital blood bank
C: Specific quality indicators based on the EU Manual of Optimal Blood Use
D: Indicators for monitoring efficacy in terms of the outcome of transfusion
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4. RESULTS
4.1. Sections A.1 & A.2: General Information and coverage
It is known that countries vary widely in how the national blood system is structured. Figure 2 shows
the type of blood system – centralised, decentralised or mixed – operating in each country responding
to the questionnaire.
Figure 2. Type of blood
system: centralised,
decentralised or mixed
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The total number of blood establishments in the responding countries or regions was 237 and the
responses to the questionnaire were based on data from 224 (95 %) of these. The coverage of hospital
blood banks amounted to 367 out of 479 (77 %) (Figure 3).
Figure 3. Coverage of
blood establishments and
blood banks (summed
across responding
countries)

Among the key items in this section of the questionnaire are several that provide denominators for
various indicators: the number of hospital beds, the number of patients admitted, and the number of
patients transfused. (All numbers apply to the reference year, 2012). Most of these data are, presumably, generally available within each country and in other reports. It is more interesting to consider the
information on the number of transfusions and especially its breakdown by age of the patient. Fewer
than half of the responding countries gave the number of patients transfused, and only two provided
its detailed breakdown by age.
Figure 4 shows the transfused patients as a percentage of the admissions in the few cases in which this
could be calculated. The results show a striking similarity at just under 5 % in each country. (Note that
countries are not identified by name in this report. Instead the letters from A to K are used. Each letter
refers to the same country throughout the report).
Figure 4. Patients trans
fused as a percentage of
the patients admitted
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4.2. Section A.3: National policy for clinical use of blood
Section A.3 of the questionnaire was designed to obtain a description of national policies and practices concerning the clinical use of blood. Responses to the first part of this section are shown in
Figure 5. Nine out of twelve countries reported that there was a national policy for clinical transfusion
medicine. In response to a supplementary question, all nine replied that a structure for optimal use
of blood was a key factor in this policy, and eight of the nine said that this was at the national level.
Nine of the twelve countries stated that there are national guidelines on the optimal use of blood and
blood components; these were legally binding in only four of the nine. International guidelines were
implemented in every country. In particular, guidelines of the Council of Europe were implemented
in 67 %, guidelines of the WHO in 42 % and others’ guidelines in 25 % each (Figure 6). Nine out of ten
countries have national regulations for the collection and evaluation of information on the clinical use
of blood.
Figure 5. Existence of
a national policy for
clinical transfusion
medicine, guidelines
and quality standards

Figure 6. Implemen
tation of international
guidelines for the
optimal use of blood
and blood components

Figure 7 shows further information on national policies and their implementation. In all but one
country, the maintenance of clinical records of blood transfusion to identifiable patients is mandatory.
In the majority, there is a system in place for monitoring the optimal clinical use of blood and blood
components.
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Figure 7. Mandatory
maintenance of records
of blood transfusion,
system for monitoring
optimal clinical use,
existence of a haemo
vigilance system, and
performance of regular
inspections for the
clinical use of blood and
blood components

All the countries that responded – the majority of them member states of the EU – have a haemo
vigilance system for the collection, analysis and notification of adverse reactions and adverse events
associated with the transfusion of blood and blood components. All are national systems. Finally in
this section of the questionnaire, all but three countries report that regular inspections are carried out
for the clinical use of blood and blood components.
The above set of questions, which does not seek any numerical information, seems to work very well,
as it did in the pilot survey. It appears to be relatively straightforward to obtain the desired picture of
policies and structures in responding countries.

4.3. Section B. Implementation of annual performance indicators of use of blood
and blood components: B.1 and B.2, national level
Section B.1 sought detailed numerical data: first for the numbers of units of RBC, FPP and platelets
transfused and issued. Ten countries responded, three of which were able to provide only the units
transfused, not those issued. Figure 8 shows the units transfused per 1 000 population of these ten
countries.
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Figure 8. Units (total, RBC, FFP and platelets) transfused per 1 000 population, by country

The Excel worksheet into which the data were entered calculates automatically certain rates from these
data. Figure 9 shows one of these: the units transfused per hospital bed. There is a strikingly wide
variation in use between countries.
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Figure 9. Units (total, RBC, FFP and platelets) transfused per hospital bed

Section B.2 asked about special blood components, in particular the numbers of units of: recovered
platelets, apheresis platelets, untreated FFP, pathogen inactivated FFP, untreated platelets, pathogen
inactivated platelets, and number of irradiated blood components used. As in the pilot study, these
data were provided by only about half of the countries, seven of twelve to be precise (with partial data
from one more). Various ratios can be calculated automatically on the questionnaire form. Figure 10
shows the ratio of recovered platelets to apheresis platelets, ranging from 9.51 to only 0.16.
Figure 10. Ratio of recov
ered platelets to apheresis
platelets (data on both
were supplied as numbers
of adult therapeutic doses)

14

Results

4.4. Section B.3 Evaluation of use of blood at local (hospital) level
Section B.3 sought information on a different basis from the preceding sections of the questionnaire,
which all request national data (or, failing that, regional data). In this section, the respondent was
asked to obtain information from one or more individual hospitals. The purpose of this was to obtain
data on the use of blood and blood components in various clinical departments. Specifically, for each
sampled hospital, the data requested were: number of beds, patients admitted, patients transfused; and
numbers of units of RBC, FFP and platelets transfused, distributed and prescribed, in total and also
by clinical department (oncohaematology, surgery, emergency, other). One country was in fact able to
provide national data in this section and a further four provided data from one or more hospitals. This
represents a step up from the pilot survey, in which data on the breakdown of use by clinical department had been obtained from only two countries.
Figure 11 shows the average number of units transfused into each transfused patient, by type of blood
component. The substantial variation shown here – for example, for total units, from only 1.4 units per
patient to almost three times as many – would no doubt be explained to some extent by the different
types of hospitals represented here. Examining this in detail, though, would require analysis of a far
bigger data base. Along the same lines, Figure 12 shows units transfused per transfused patient separately by clinical department.
Figure 11. Units transfused per transfused patient, separately for RBC, FFP and platelets, and in total

It should be noted that “M1”, “M2” and “M5” in Figure 11 refer to three different hospitals within the
same country.
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Figure 12. Units trans
fused per transfused
patient, by clinical
department

Figure 13. Total blood
units transfused in
onco-haematology and
surgery, as proportion of
total transfusions in the
hospital

Of the numerous rates that can be calculated from these data, Figure 13 gives as an example, the units
transfused in onco-haematology and surgical departments as a proportion of the total units transfused in the hospital.
The data sought in this section of the questionnaire appear to be available, but collecting them requires
the respondent to take the time and trouble to approach one or more hospitals and obtain their cooperation. It was suggested in the report on the pilot survey that – as is the case with many processes
of data collection – this process could generally start with a small number of hospitals and thereafter
would be extended relatively easily as the most appropriate ways and means were found. Ultimately,
a proper statistical sampling scheme should be employed to ensure coverage of hospitals of each type
in order to obtain a correct overall picture, bearing in mind the large differences between hospitals of
different types that are expected and indeed are borne out by some of the examples presented here.

4.5. Section B.4: Benchmarking
One section of the questionnaire was given over to benchmarking. For this purpose, data were
requested on the use of blood in particular situations. These were: total hip replacement, thrombotic
thrombocytopenic purpura (TTP), coronary by-pass, and massive blood loss. Ideally, data would be
provided on mean numbers of RBC or FFP or total blood components, as appropriate, per patient
in a general hospital, in a university hospital and in a specialised hospital, as well as at regional and
16
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national level. In fact, only two respondents provided some of these data (at hospital level). It appears
that these data are unlikely to be available routinely in many countries. In fact, one correspondent
stated that such data had been collected only once in his country, in a special benchmark study.

4.6. Sections B.5 & B.6: Hospital blood banking
In Section B.5, data were requested on the distribution of blood units from blood establishments to
hospital blood banks, and the management of hospital blood bank stocks. Some data were supplied
by eight of the responding countries, but with gaps. Figure 14 shows the example of the ratio of the
number of units distributed to those actually transfused in these countries and hospitals, showing a
loss ranging as high as 20 % in one case.
Figure 14. Ratio of units
of total blood components
distributed to units
transfused

In Section B.6, data were requested on the management of the hospital blood bank stock. In common
with some earlier parts of the questionnaire, these are data at the hospital level. Five countries
provided partial data in this section on the number of units of blood components discarded (in total
and separately because of poor storage, expiry or poor transportation), the number of blood components in stock, and the number of group O Rh- units that were outdated or transfused to Rh+ patients.
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Figure 15. Percentage distribution of cause of discarding blood units (poor storage, expiry or poor
transportation)

As with the benchmarking data, comments were made that the collection of these data required
special enquiry.

4.7. Section C: Quality indicators based on the EU manual
Section C was intended to collect specific indicators for transfusion practice based on the EU manual
of optimal blood use (McClelland et al., 2010). The items that were requested mostly concerned rates
of departures from correct practice in respect of prescription, ordering and wastage, request forms,
patient sampling, compatibility and traceability. These are data that are expected to be collected at the
hospital level. As in the pilot survey, few responses (three to be precise) were obtained.
These data – and those in preceding sections that require the co-operation of individual hospitals – are
presumably not readily available at short notice. However, based on some countries’ success in obtaining them, and also on remarks at the November 2012 CD-P-TS meeting, data of this kind do appear
to be available. It may require, though, the establishment of a stable data collection mechanism in the
framework of a stable co-operation.

4.8. Section D: Efficacy
The final section of the questionnaire concerned indicators for measuring the efficacy of transfusion
in terms of the outcome. This is one of the axes of the recommendations of the Kreuth Initiative
(Berger et al., 2011). None of the respondents to the pilot survey completed this section even partially.
Its omission from the present survey was considered, but it was decided that it should remain as a
section under development, requiring the respondents’ ideas and suggestions as well as reports about
indicators that are already being used, if any. In the event, four countries provided responses, chiefly
18
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a variety of comments on the first item, namely, laboratory parameters of success. This section clearly
remains “under development”.
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5. DISCUSSION AND CONCLUSIONS
The discussion following the presentation of results from the pilot study at the CD-P-TS meeting in
Strasbourg (14-15 November 2012) led, as already stated, to general agreement that the present line
of enquiry into Quality Indicators was very promising and should continue – and hence the present
survey. Some objections were raised concerning the difficulty of obtaining much of the requested data;
on the other hand, several participants in the meeting expressed their belief that more of these data
were readily available than might immediately be thought, although collecting it might call for some
degree of inventiveness.

5.1.

Response rate

The present survey did not achieve a level of response as high as had been hoped. One factor in this
may be the timing of the survey: data collection took place in the summer months and consequently
was hindered by vacations. Furthermore, it was not possible to give potential respondents much time
in which to reply. This is a significant problem as regards much of the quantitative data, which call for
collection outside the usual channels, for example, by approaching one or more hospitals separately. It
has been suggested earlier in this report that the successful collection of these data might require the
building up of stable contacts in order to collect them on a regular basis, not as and when required.
It is therefore recommended that future attempts to repeat this survey should give more time to
respondents. It might be desirable also to conduct a supplementary survey to obtain detailed opinions
of the items, one by one. Although the questionnaire instructions invited comments – and offered
space for them – few were made and no comments were received from countries other than those that
provided data.

5.2. Modifications
As far as further modifications to the questionnaire are concerned, there are still grounds for saying
that it should stay much as it is, because the survey is clearly still at an early stage of its development.
On the other hand, thought should be given to reducing the length as much as possible in order to
make the task of completing the questionnaires seem rather easier. The rates and ratios that are at
present calculated automatically on the questionnaire should probably be removed too, because the
boxes in which they appear, although they are not filled in by the user, add to the impression of a long
questionnaire. The data could be collected on a shorter form and the calculation reserved for a parallel
form which would be returned automatically to the user after he or she had submitted the data.
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APPENDIX I. QUESTIONNAIRE
(Text representation of an Excel workbook)

The questionnaire used in the pilot study was modified for this survey in the light of the experience
gained then. The general format of the questionnaire remained the same. No new items were added.
Only a few deletions were made, because it was felt to be premature on the basis of the information
then available to reject any of these items – all selected because they were relevant and potentially
useful – despite signs that they were difficult to answer. Items whose completion continues to be
troublesome without signs of improvement will no doubt be deleted in future rounds of the survey.
Changes were made to the wording in many places in the hope of achieving greater clarity. Finally,
the instructions were clarified, chiefly in order to aid respondents from outside the Working Group
who might be less familiar with the topic and orientation of the questionnaire. (This round of the
investigation was not limited only to those countries that were represented in the Working Group, but
all members of CD-P-TS were invited to participate).
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