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Vorwort

VORWORT

Blut ist einzigartig. Obgleich es zur Erhaltung aesnschlichen Lebens unbedingt notwendig
ist, kann es von Menschen gespendet, dann verrheid anderen Personen therapeutisch
verabreicht werden. Leben kénnen gerettet und eleehserwartung durch das Verabreichen
von Blut und Blutprodukten, einschliel3lich Geringsfaktoren, angehoben werden. Blut ist aber
auch Einschrankungen unterworfen. Mit Blut konnearikheiten Ubertragen werden. Blut steht
nicht uneingeschréankt fur therapeutische Zweckevanfigung, da seine Verflugbarkeit von der
Spendenbereitschaft einzelner abhangt. Es ist daireherausragender Bedeutung, daf das in
der Europaischen Gemeinschaft erhaltliche Blut Bhdprodukte mit &uf3erster Umsicht und
unter Ausschépfung ihres gesamten Potentials gewetzlen.

Hinweise auf (bermafligen, zu geringen oder unaagbten Gebrauch dieses
aulBergewohnlichen Stoffes veranla3ten die LudwigiMdians-Universitat unter der
Schirmherrschaft des Bundesgesundheitsministeriwmdsmit Unterstitzung der Europaischen
Kommission, ein Expertentreffen einzuberufen, uragén zum optimalen Gebrauch von Blut
anzusprechen. Da wir nicht alle Fragen in Bezug Bluft und Blutprodukte anschneiden
konnten, richteten wir unser Augenmerk auf Erytgtemkonzentrate,
Thrombozytenkonzentrate, Albumin, Gefrorenes Fpsatma (GFP), Faktor VIII / IX und
insbesondere Qualitdtsmanagement und 6konomischekfes Diese Schluf3folgerungen und
Empfehlungen sind das Ergebnis konstruktiver ArlmseRusammenhang mit diesem Treffen und
sollten die Grundlage fur die weitere Diskussiotddm, so daf} die Initiative von Wildbad
Kreuth weitergehen kann.

Die Initiative von Wildbad Kreuth, wie sie nun algein bezeichnet wird, hatte ohne die Hilfe
und Unterstitzung vieler Personen nicht durchgeéfierden konnen. Ich schulde Friedger von
Auer besonderen Dank, der die Verbindungen zur Bsmedierung wahrend ihrer
Prasidentschaft des Europadischen Rates herstelitt krances M. Delaney, auf deren
uneingeschrankte Unterstlitzung in organisatoristtiesicht sowie der Vorbereitung und dem
Editieren von Papieren fur dieses Treffen wir sigétislen konnten. Ich spreche Professor Hanno
Riess, Professor Erhard Seifried, Professor Re#eéiz, Dr. Paul Giangrande, und Frau Karin
Berger meinen grof3en Dank fir ihre Bereitschaft, alis Diskussionspapiere zu erstellen.
Ebenso moéchte ich den sechs Personen, die frebadkieise die schwierige Aufgabe des
Diskussionsleiters Ubernommen haben, sowie derearmirdlichen Berichterstattern (diese
Personen sind in der Teilnehmerliste besonders erstinim Namen aller Teilnehmer danken.
Und herzlichen Dank den Teilnehmern selbst. Hemelic Dank fur Ihre Bereitschaft, lhren
Sachverstand, Ihre Anliegen und lhre Gesellschéfuns zu teilen. Sie machten das Treffen zu
dem, was es war.

Ich mdchte nicht versdumen, die Mitwirkung meinesamis und von Interplan dankend
hervorzuheben. Schliel3lich die Unterstitzung desdBsgesundheitsministeriums und der
Europaischen Kommission, insbesondere von Mr. Raighd Ich hoffe, dal? diese Initiative, die
sie alle unterstitzt haben, den Grundstein fur tigef Bemihungen zur Sicherung einer
optimalen Nutzung von Blut innerhalb in der Eurggéien Gemeinschaft bilden wird.

Prof. Dr. med. Wolfgang SCHRAMM.
Vorsitzender
'Wildbad Kreuth Initiative'
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PREFACE

Blood is unique. Although essential for maintainimgman life, it can be donated by a person,
then processed and therapeutically administerethir individuals. Lives can be saved and life-
expectancy can be normalised by administering bloothponents and plasma derivatives
including blood coagulation factor concentratest ldaod also has its limitations. It can transmit
diseases and its availability for medical purposesiot unlimited as it is dependent on the
willingness of individuals who donate it. Therefpiteis of crucial importance that the blood and
blood products that are available in the Europeami@unity are used with the greatest of care
and to their full potential.

Indications of overuse, underuse and inappropusee of this exceptional substance led the
Ludwig-Maximilian University, under the auspices thle Federal Ministry of Health of the
Federal Republic of Germany and with support frév@ European Commission, to convene a
meeting of experts to address issues related togtmmal use of blood. As we could not raise all
issues relevant to blood components and derivatwes therefore, focussed on Red Cells,
Platelets, Albumin, Fresh frozen plasma (FFP), dradflll / IX and in particular Quality
Management and Economic Aspects. This report isebiglt of the constructive work associated
with that meeting and should be the basis for &rritiscussions so that the initiative taken at
Wildbad Kreuth will be continued.

The 'Wildbad Kreuth Initiative', as it is now comnip referred to, could not have been realised
without the help and support of many individualsanh particularly indebted to Friedger von
Auer who ensured the linkages with the German FEédeovernment during its Presidency of
the European Council and to Frances M. Delaney ehosstinting support in administrative
matters as well as with the preparation and edindocuments for this meeting never wavered.
To Professor Hanno Riess, Professor Erhard Seifrilfessor Rainer Seitz, Dr. Paul
Giangrande, and Frau Karin Berger, | express myitgde for their willingness to draft the
discussion documents. To the six individuals whalki accepted to assume the difficult task of
discussion leaders and also to their dedicated orggys (all identified in the list of
participants), | want to express my sincere thaoksbehalf of all participants. And to the
participants themselves: My thanks for your willn@gs to share your expertise, your concerns,
and your fellowship. They made the meeting whaias.

I do not want to miss acknowledging the cooperatibmy own staff and Interplan. And finally,
the support given by the Federal Ministry of Healtid the European Commission, in particular
from Mr. Ron Haigh, is gratefully acknowledged. dpe that this 'Initiative’, which they have
supported, will lay the foundation for future etforto ensure the optimal use of blood in the
European Community.

Wolfgang SCHRAMM., MD, PhD
Chairman
'Wildbad Kreuth Initiative'
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EINLEITUNG

Die Experten der Wildbad Kreuth Initiative stimmagrin Gberein, dai3:

— Blut und die aus ihm gewonnenen Blutprodukte wédmshet Hauptbestandteile
klinischer Therapie und praventiver Medizin daistel

— die therapeutische Anwendung von Blut und Blutpktein das letztliche Ziel aller
transfusionsmedizinischer Einzelprozesse darstellt;

— auch in Zukunft erhebliche Anstrengungen unternomnwgerden missen, um
Qualitat, Sicherheit und Effektivitdt von Blut unBlutprodukten wahrend des
Sammelprozesses, der Verarbeitung und der Vertgeturgewahrleisten;

— die Sicherung hochster Sicherheitsstandards in Alevendung von Blut und
Blutprodukten dazu beitragt, das Vertrauen der Birgler Européischen
Gemeinschaft in die Blutspende-Institutionen zuksid;

— unndtige und unangemessene Anwendung von Blut unth®dukten vermieden
werden muf3;

und unterstitzen die fortlaufenden Anstrengungen Elepéaischen Gemeinschaft zur
Entwicklung und Implementierung einer einheitlich&rategie bezuglich Blut und

Blutprodukten, wie bereits durch das EuropéischdaRent, den Europaischen Rat und
die Europaische Komission bestatigt.

Als Beitrag zur Verwirklichung dieses Ziels und sarechend den Beschlissen des
Europaischen Rats vom Juni 1998nd vom November 1986 und weiterhin unter
Berucksichtigung der Anforderungen des Artikels #82 Amsterdamer Vertrages unter
anderem bezuglich eines hohen Standards der Quatitider Sicherheit von Blut und
Blutprodukten, wurden von den Teilnehmern der WBldd Kreuth Initiative zentrale
Fragestellungen bezuglich der therapeutischen Adureg von
Erythrozytenkonzentraten, ThrombozytenkonzentratenGGFP, Albumin, der
Gerinnungsfaktoren VIII und IX, als auch okonomiscAspekte und Aspekte des
Qualitatsmanagements erortert. Die im Anschluf3 rablPmfindung und Diskussion von
Losungsmadglichkeiten erarbeiteten SchlufR3folgerungad Empfehlungen werden im
Folgenden prasentiert:

SCHLUSSFOLGERUNGEN

Die therapeutische Anwendung von Blut und Blutpiddn ist einer der letzten Schritte
in einer Folge komplexer Ablaufe, die damit begjrddl? ein Spender Blut oder Plasma
zum Nutzen Dritter zur Verfligung stellt und die mér Nachbehandlung des Patienten,
der das entsprechende Blutprodukt erhalten hatetemgketrachtliche Aufmerksamkeit
wurde in der Vergangenheit darauf verwendet, dasargenelte Material und die
anschlieBenden Verarbeitungs- und Verteilungspeezeso sicher wie moglich zu
machen. Obwohl auch der therapeutischen Anwendumghddie Erstellung von
Leitlinien und Konsensus-Konferenzen etc. Aufmenkisait geschenkt wurde, sind die
diesbeztiglichen Ergebnisse nicht zufriedenstell&mst. iberméaRige, zu geringe oder der
unangebrachte Gebrauch von Blut und Blutproduktesteht weiterhin. Dies kann zu
einem erhohten Risiko fur Patienten und zur Verssidung von Ressourcen beitragen.

1
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INTRODUCTION

1. The experts participating in the ‘Wildbad Kreutltiltive’, recognising that:

— blood and the blood products derived from it amaanstay in clinical treatment and
preventive medicine;

- the therapeutic use of these products is the uiéingmal of the blood transfusion
chain;

— significant efforts continue to be made in ensuting quality, safety and efficacy of
blood and blood products during collection, procegsand distribution;

— ensuring the highest level of safety in the usebloiod and blood products can
contribute to improving confidence among Commuagitizens in the blood services;
and

— the unnecessary and inappropriate use of blood kdood products needs to be
avoided,

support the on-going efforts towards the develognaem future implementation of a
blood strategy in the European Community alreadioesed by the European Parliament,
the Council of the European Union, and the Euroggammission.

2. To contribute towards the attainment of this gaalj pursuant to the Council Resolutions

of June 1995 and November 1986and taking into account the requirements of Aetic
152 of the Treaty of Amsterdam regardintger alia a high standard of quality and safety
of blood and blood derivatives, participants diseaskey issues related to the therapeutic
use of red blood cells, platelets, fresh frozersmla, albumin, coagulation factors Vi
and IX, as well as associated economic and qualisnagement aspects. Following
identification and discussion of key problems aondgible options for action, participants
arrived at the following conclusions and recomméioda.

CONCLUSIONS

The therapeutic use of blood and blood productesnis of the final steps in a series of
complex processes that begins with the willingregss donor to provide blood or plasma
for the benefit of others and ends with the folloprof the patient who has received such
products. Considerable attention has been givemsaring that the material collected and
the processes adhered to in the preparation atribdison of these products are as safe as
possible. While attention has also been given #ottlterapeutic use of these products
through the preparation of guidelines, consensudgecences etc., there is increasing
evidence that the results have been less tharfiagatisy and as a consequence over-use,
under-use and inappropriate use of blood and bitwoducts persists. This can contribute
to increased risks for patients and the wastesuiukees.

1
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2.1. ERYTHROZYTENKONZENTRATE

4. Erythrozyten sind die Trager des Hamoglobins untvendig fur die Aufnahme, den
Transport und die Weitergabe von Sauerstoff in leumgd Gewebe.

2.1.1.Probleme

5. Um  Fragestellungen  bezuglich der therapeutischen rabreichung von
Erythrozytenkonzentraten erdrtern zu kbnnen, mugseéchst verschiedene Probleme in
Betracht gezogen werden. Diese beinhalten:

- Versorgung. In unregelmaligen Abstdnden kommt esr zrnsthaften
Unterversorgung mit Erythrozytenkonzentraten (zwansfusion) in
den Krankenhausern der Europaischen Gemeinschatft.

Restrisiko. Ein mit der Transfusion von Erythronkenzentraten verbundenes
Restrisiko verbleibt, wie durch nationale Studiezejgt wurde [z.B.
Studien der Agence Francaise du Sang in Frankr8ieiQT — Studie
(Serious Hazards of Transfusion) in England];

Effektivitat. Eine optimale Lagerungszeit, defitielurch den klinischen Nutzen,
wurde bis jetzt nicht bestimmt.

Evidenz. Ausreichende Evidenz als Grundlage fudieme Schluf3folgerungen
ist fur viele wichtige Aspekte im Bereich der Tramsonspraxis nicht
vorhanden, z.B. beziglich der Sicherheit von Ei@gspende im
Vergleich mit allogener Transfusion, bezlglich sugeter
“Transfusionstrigger”, oder bezuglich der Qualitdtvon
Erythrozytenkonzentraten.

Standards fur Blutprodukte. Ein einheitlicher Stadfiir Blutprodukte innerhalb der
Lander der Europaischen Gemeinschaft ist nicht armdlen. Ein
solcher Standard konnte den Vergleich von Datensaven am
Umgang mit Blut und Blutprodukten beteiligten Eammiungen
erleichtern.

Unangemessene Anwendung. Grol3e Unterschiede imaGabion Blut innerhalb
von Krankenhdusern und zwischen verschiedenen Krdrdusern
weisen auf eine betrachtliche Uberkonsumierung hiDiese
Unterschiede implementieren Unterschiede in derruahischen
Vorgehensweise, im Blutverlust und in Einsparsygiate.

Da bis zu 70 % der Erythrozytenkonzentrate fir wigische
Patienten bestimmt sind und die Uberkonsumierung,amhand von
Studien gezeigt wurde, ungefahr 30 % betragt, sstbesonders
wichtig der perioperativen Anwendung von Erythrenkonzentraten
besondere Aufmerksamkeit zu widmen.

6. Der EinfluB von Leitlinien und Empfehlungen auf dMerschwendung und den
Ubermafiigen Gebrauch von Blut ist gering. Da kiimés Entscheidungen auf
individuellen und haufig sehr subjektiven Einsch@agen der jeweiligen Situation
beruhen, ist es mdglich, dal3 bestimmte Empfehlurdgn Verbrauch von Blut sogar
erhohen.
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2.1. RED BLOOD CELLS

4. Red blood cells are the carriers of haemoglobinaaedchecessary for the uptake, transport
and transfer of oxygen in the lung and tissues.

2.1.1. Problems

5. In addressing issues related to the therapeuticoised blood cells, several problems
need to be taken into consideration. These include:

Supply. From time to time severe shortages ofcedls for transfusion arise in
hospitals within the European Community (EC);

Residual risk. A persistent residual risk assodiatéh red cell transfusions exists as
indicated by national surveys [e.g. those of them Francaise du
Sang and SHOT (Serious Hazards of Transfusion)hef Wnited
Kingdom];

Efficacy. Optimum storage time as defined by chiiatility has never been
determined.

Evidence base. Sound evidence on which to basecbmlusions on many important
aspects of transfusion practice is lacking, e.g.dbmparative safety
of autologous and allogeneic transfusion programnuesisfusion
triggers, and the quality of red blood cells.

Standard blood components. A single standard iceplar blood components is
wanting in the EC. Such a standard would facilitaee comparison of
data between blood establishments throughout tinen@mity.

Inappropriate use. Wide variations in blood usehinitand between hospitals is an
indication of significant overuse. These variatiomdude differences
in surgical technique, as well as blood loss andhseovation
strategies.

As up to 70% of red cell use is for surgical pasecontinued overuse
in the order of 30%, as indicated by studies, hgité the need to
focus attention on the perioperative use of rebitatsfusions.

6. The impact of guidelines and recommendations omaied the waste and overuse of
blood products is poor. As clinical decisions aesddl on individual and often highly
subjective assessments of the situation, some meemiations may even enhance the use
of blood products.
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7. Es liegen zunehmend Daten vor, die zeigen, dall dmnsfusion von
Erythrozytenkonzentraten nicht notwendigerweise Bierbiditat und Mortalitat von
Patienten, die aufgrund von Blutverlusten bei é@kekt Eingriffen, im Rahmen der
Intensivmedizin, oder aufgrund anderer Indikatiotr@nsfundiert wurden, senkt und daf3
sie sogar mit einem schlechteren Outcome assogeartkann.

8. Derzeit steht noch keine effektive, nicht-invasivdethode zur Messung der
Sauerstoffabgabe in Geweben zur Verflgung, um detsckeidungsprozess bei
Transfusionen zu unterstitzen. Bestehende AngalenSauerstoffabgabe an vitale
Organe bei Notfallpatienten und im Rahmen grol3&@erationen haben wahrscheinlich
zu einer hoheren Verabreichung von Erythrozyten&otraten gefuhrt.

2.1.2. Analyse

9. Die unangebrachte Transfusion von Erythrozytenkotragéen in der Chirurgie erhoht das
Risiko fir die Patienten, erhéht die Kosten fir @Gesundheitswesen und tragt aulerdem
zur Knappheit von Blut bei. Auf der anderen Seiggtl ohne diese Transfusionen fir
anamische Patienten eine erhéhte postoperativeiMi@gtound Mortalitéat vor. Das Risiko
ist fir Patienten mit einer kardiovaskularen Grukoenkung erhéht und steigt weiter mit
dem perioperativen Blutverlust.

10.Das Risiko fur die postoperative Morbiditat und Kditat kann vermindert werden,
indem einer Anamie durch folgende Mal3hahmen vonggbsird: Reduzierung des durch
chirurgische und diagnostische MalRRnahmen bedinddértverlustes, perioperative
Vermeidung einer Anédmie, und — soweit mdglich - &wsdlung einer voliegenden
kardiovaskularen Erkrankung. Der Stellenwert pesrafiver Transfusionen bei der
Reduzierung dieses Risikos ist unklar. Allgemeimgee die veroffentlichten Daten, daf3
bei Erwachsenen die Transfusion von Erythroztenkotraten unterhalb einer
Hamoglobinkonzentration von 6 g/dl erforderlich dviund oberhalb von 10 g/dl kaum
notwendig ist. Vergleichende Studien mit Erwachsem#t Hamoglobinkonzentrationen
zwischen 6 — 10 g/dl haben nicht gezeigt, dal3 dieansfusion von
Erythrozytenkonzentraten das Outcome chirurgisandrintensivmedizinischer Patienten
verbessert.

11.Die Indikation zur perioperativen Transfusion vorytBrozytenkonzentraten sollte von
Patient zu Patient gestellt werden, in Abhangigleit relevanten klinischen Parametern
und nicht anhand einer vorgefaldten Transfusiongbr#zu solchen Parametern kénnen
hamodynamische Instabilitat, wie z.B. Hyoptonie, cAykardie oder andere
Rhythmusstérungen, oder Veranderungen der ST-®trieckEKG bei normovolamischen
Patienten gehdoren.

12.Ahnliche Prinzipien konnen fir erwachsene intersiste Patienten angewendet werden.
Transfusionen bei chronischer Andmie werden im éflginen zur symptomatischen
Therapie verabreicht.

2.1.3. Erhaltung des Blutvolumens

13.Optimales Management des Patienten und optimalesaigament der Anwendung von
Blut im perioperativen Bereich sind notwendig, umndBedarf an Transfusionen zu
reduzieren. Dies schliel3t die Beachtung von Bluisgarprogrammen ein, mit dem Ziel,
die Notwendigkeit allogener und autologer Trangfnen zu vermindern, ohne das Risiko
fur den Patienten zu erh6hen.
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There is an increasing amount of supportive daghtiw that red cell transfusions do not
necessarily reduce morbidity and mortality in patsetransfused due to blood losses
during elective surgery, in intensive care, or &her indications, and may even be
associated with negative outcomes.

There is currently no effective non-invasive metloddaneasuring tissue oxygen delivery
to aid in the transfusion decision-making proc&sssting protocols for oxygen delivery
to vital organs in patients under critical caraindergoing major surgery may have led to
increased administration of red blood cells.

2.1.2. Analysis

9.

10.

11.

12.

Inappropriate red cell transfusion in surgery iases risk to patients, augments health
care costs, as well as contributes to blood shesta@n the other hand, without such
transfusions anaemic patients are at increased aislpostoperative morbidity and
mortality. This risk increases in those with cond@amt cardiovascular disease, and
increases further with perisurgical blood loss.

The risk of postoperative morbidity and mortalitgncbe diminished by preventing
anaemia through: the reduction of surgical andrbatic blood losses, the preoperative
reversal of anaemia, and by treating cardiovasalikgase where possible. The role of
perioperative blood transfusions in reducing tie& s unclear. In general, the published
data indicate that in adults red cell transfusiovi8 usually be required when the
haemoglobin level is <6 g/dl, and will rarely bgue&ed when it is >10 g/dl. Comparative
studies in adults with haemoglobin levels withie tlange of 6 — 10 g/dl have not shown
red cell transfusions to improve outcome in sudgiaad intensive-care-unit (ICU)
patients.

Indications for perioperative transfusions of retls; however, should be determined on a
patient by patient basis according to relevantiadinsigns and not according to a
predetermined transfusion formula. Such signs nmayjude haemodynamic instability,
e.g. hypotension, tachycardia or other dysrythnvas;hanges in the ST segment of the
electrocardiogram in normovolaemic patients.

Similar principles can be applied to adult medipalients. Transfusions in chronic
anaemia are generally given for relief of symptoms.

2.1.3.The role of blood conservation

13.

Optimum patient management and blood use in thegerative setting are needed in
order to reduce all transfusion requirements. Tiglides attention to blood conservation
programmes with the goal of reducing the need foganeic and autologous transfusion,
without increasing the risk for the patient.
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14.Diese MalRnahmen beinhalten:

— Qualifizierte Erfassung jedes Patienten vor OP mHinblick auf
Transfusionsbedirfnisse, einschliel3lich — soferfore@erlich - der praoperativen
Behandlung einer Anamie.

— Das Bemiuhen von chirurgischer Seite, Blutverlustgeameiden;

— Die Verfugbarkeit entsprechender autologer Transfisverfahren;

— Die Anwendung bewahrter medikamenttser Verfahren;

— Die optimale Einstellung der Gerinnung, einschigfl der Erhaltung der
Kdrpertemperatur des Patienten wahrend der peatipen Phase; und

— Die fortwéhrende Evaluation der Sicherheit undiktthen Wirksamkeit von Blut und
Blutprodukten auf lokaler und internationaler Ehene

15.Zu praoperativen Behandlung einer Anamie sollteAlifftllung der Eisenspeicher und
nicht die prophylaktische Verabreichung von Eryiiytenkonzentraten gehoren.

2.2. THROMBOZYTENKONZENTRATE

16. Thrombozyten spielen eine Hauptrolle in der primatéamostase und sind an der
Bildung des hamostatischen Pfropfs beteiligt.

2.2.1. Probleme

17.In Zusammenhang mit der optimalen Anwendung vonoifiimozyten missen die
folgenden Probleme beachtet werden:

— Unterschiede in der Verfugbarkeit und in der kishen Anwendung von
Thrombozytenkonzentraten innerhalb der Europais@®meinschatt;

- Das Fehlen von Methoden, um das aktuelle, von Thoayten abhéngige,
Blutungsrisiko eines Patienten zu erkennen und sdtéizen;

— Die Notwendigkeit, verbesserte Methoden zum Momtpr der klinischen
Wirksamkeit von Thrombozytentransfusionen zu eriteic und zu implementiern;
und

— Das Fehlen von verla3lichen Hamovigilanz-Daten Atoibozyten;

18. Unter Berlicksichtigung dieser Probleme sind veesitgme Schlul3folgerungen maglich.

2.2.2. Produkte und ihre Verfluigbarkeit

19.Die Unterschiede in den verschiedenen Aufbereitnngel in der Verfugbarkeit, als auch
die jeweilige Indikation flr gepoolte und durch Agpese gewonnene
Thrombozytenkonzentrate missen bertcksichtigt werle gibt regionale und saisonale
Schwankungen, die zu einer Knappheit von Thromlesejiihren kénnen, obwohl nicht
bekannt ist, ob diese Knappheit klinische Relevaasitzt oder nicht.

20. Thrombozyten mit seltenen Phé&notypen (HLA- und Hiypisierung) konnen unter
Umstanden schwer verflgbar sein.
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14.These programmes include:

— Skilled evaluation of each patient before surgeithva view to managing their
transfusion requirements, including preoperatieatinent of anaemia where required;

— Emphasis by surgeons on avoiding blood losses;

— Auvailability of appropriate autologous transfusimmgrammes;

— Use of proven pharmacological strategies;

— Optimal coagulation management, including maintgnithe patient's body
temperature in the perioperative period; and

— Ongoing evaluation of safety and efficacy of blamtd blood products at local and
international levels.

15. Pre-operative treatment of anaemia should entairgtoration of iron stores and not the
use of prophylactic transfusion of red cells.

2.2. PLATELETS

16. Platelets play a major role in primary haemostasts are involved in the formation of the
haemostatic plug.

2.2.1. Problems

17.1n relation to the optimal use of platelets, thikofwing problems need to be considered:

— the variation in availability and clinical use ofagelets throughout the European
Community;

— the lack of methods to identify and to estimate dlotual platelet-related bleeding
risk in the patient;

— the need to develop improved methods to monitor éfiecacy of platelet
transfusions and to implement them; and

— the lack of reliable haemovigilance data on platesnsfusion.
18.Bearing these in mind, several conclusions careaehed.

2.2.2. Products and their availability

19.Differences in the preparations and availability aehd indications for, pooled and
apheresis platelet concentrates need to be re@afjrfiegional and seasonal variations,
which can result in a relative shortage of platlekist although whether such shortages
have any clinical consequences is not known.

20.Platelets of rare phenotypes may be difficult tveheeadily availabl¢HLA- and HPA-
typed).
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21.Die Einfihrung neuer Screening-Tests, wie DNA-Nagiswerfahren , koénnen die
Verfugbarkeit von Thrombozytenkonzentraten redeziennd eine Verzdgerung in ihrer
Bereitstellung verursachen. Es ist offensichtlida3 die unmittelbare Konsequenz, die
sich aus der Einfihrung solcher Tests ergibt, &adangerung der durchschnittlichen
Lagerdauer ist.

2.2.3.Indikationen und Transfusionstrigger

22. Thrombozytenkonzentrate sind indiziert zur Behandluon Blutungsereignissen, die mit
einer niedrigen Thrombozytenzahl oder einer herséigéen Thrombozytenfunktion
einhergehen. Prophylaktische Transfusionen werdisn warksam bei einer durch
Knochenmarkshypo- oder -dysplasie bedingten Thraytopenie betrachtet.

23.Die Patientenpopulation, die die prophylaktischebo&&on Thrombozyten bendétigt, ist
heterogen, so dal? allgemeine Transfusionstriggént aur Anwendung kommen kdnnen.
Die Kriterien, aufgrund derer die Entscheidung Zuansfusion von Thrombozyten
getroffen wird, variieren sogar innerhalb spezhiscDiagnosegruppen und kdnnen nicht
auf der Thrombozytenzahl basieren.

24.Eine Thrombozytopenie kann auf einen erhdhten Abban Thrombozyten
zuruckzufiihren sein. Hier sind Thrombozytentransfusn nur selten indiziert, z.B. wenn
es darum geht, ernsthafte Blutungen zu unterbrechen

2.2.4. Dosierung und klinische Wirksamkeit

25.Beziglich der Dosierung von Thrombozyten sind Wsdieiede in der Praxis bekannt. Die
einzelne Dosis kann um das zwei- bis dreifacheiaran. Die Transfusion einer
angemessenen Dosis geht mit einem melRbaren Arggied@hrombozytenzahl und der
Unterbrechung der Blutung einher. Wissenschaftlidbaten zur Beurteilung der
klinischen  Wirksamkeit, wie z.B. die verminderte tiNendigkeit zur
Erythrozytentransfusion oder eine verminderte AhzahTagen mit Blutungsrisiko, sind
nur sparlich vorhanden.

2.2.5. Refraktarzustande

26.Refraktarzustande sind durch das Ausbleiben der arteten Antwort nach
Thrombozytentransfusion gekennzeichnet: Der Redrakistand bei einem Patienten kann
immunologischen oder nicht-immunologischen Urspeusgin.

27.Immunologische Refraktdrzustande sind hauptsachlaaf eine HLA-abhangige
Alloimmunisierung zurtickzufiihren. Obwohl es prinelp méglich ist, dem Patienten
HLA-kompatible Thrombozytenkonzentrate zukommenaasen, sind diese nicht immer
verfugbar. Nicht-immunologische Refraktarzustandinrien z.B. durch Fieber, eine
disseminierte intravasale Gerinnung (DIC), eine tiBa@mie, eine Splenomegalie oder
durch eine Antibiotikatherapie verursacht sein.

28.Es besteht keine Evidenz, daf} sich leukozytendepket durch Apherese gewonnene
Thrombozytenkonzentrate von gepoolten Thrombozyiené&ntraten hinsichtlich des
klinischen Outcomes, einschlieBlich des Risikos mduktion von Autoantikérpern
unterscheiden.
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21.The introduction of new screening tests such asettb@sed on nucleic acid amplification
technology (NAT) may reduce the availability of tel@t concentrates and cause delays in
their release. It is evident that the immediateseguience of introducing such tests will be
the prolongation of the average storage time.

2.2.3.Indications and platelet transfusion threshid levels

22.Platelet transfusions are indicated for the treatnw bleeding associated with low
platelet count or deficient function. Prophylagtiatelet transfusions are considered to be
effective in thrombocytopenia due to bone marrowdiyand dysplasia.

23.The patient population that may need prophyladitetet support is heterogeneous and
general trigger levels cannot be applied. The aitepon which the decision to transfuse
platelets is made, even for specific diagnosis gspuary and cannot be based on platelet
count.

24. Thrombocytopenia may be due to increased platekestrauction, where platelet
transfusions may rarely be indicated, e.g. to sepus bleeding.

2.2.4.Dosage and efficacy

25.When it comes to the dosage of platelets admimdierariations in practice have been
reported. A single dose itself may vary 2 - 3 fdtds recognised that the transfusion of an
appropriate dose is followed by a measurable irserea platelet level and parallels the
cessation of bleeding. The amount of scientifiadgion which efficacy can be measured,
however, is scarce: e.g. reduced need for redregisfusions, reduced number of days at
risk of bleeding.

2.2.5. Refractoriness

26.Refractoriness is characterised by a failure toieaeh the expected response after
consecutive platelet transfusions: the refractotgites in the patient may be of
immunological or non-immunological origin.

27.Immunological refractoriness is due primarily to Atalloimmunisation. Although it may
be possible to support the patient with HLA compatplatelets, these may not always be
available. Non-immunological refractoriness may dee to e.g. bleeding, fever,
disseminated intravascular coagulation (DIC), seetinia, splenomegaly, and antibiotic
treatment.

28.There is no evidence that leucodepleted apherdsiglgt concentrates differ from

leucodepleted pooled concentrates in terms of calnoutcome including the risk of
inducing alloantibodies.
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2.2.6. Aspekte der Qualitat und der Transfusionssierheit

29.Sowohl das Fehlen von verbindlichen Indikationerls auch die zusatzliche
Verabreichung von Acetyl-Salicylsaure (ASS) oden vochtsteroidalen Antiphlogistika
(NSAR) konnen zur unangebrachten Anwendung von fhbazytenkonzentraten
beitragen.

30. Weiterhin kann die Vernachlassigung von Medikamentge die HAmostase unterstitzen
(z.B. Aprotinin, Desmopressin oder Tranexamsauragl won Medikamenten zur
Korrektur von Anamien und Gerinnungsdefekten zwemniberhohten Verbrauch von
Thrombozytenkonzentraten beitragen.

31.Die Transfusion von Thrombozyten kann zu unerwltestchEffekten, wie zur
Alloimmunisierung, zu Refraktarzustdnden, zu ein@raft-versus-Host-Krankheit
(GvHD) oder zu durch kontaminierte Thrombozytenlemtrate bedingte Symptomen
fuhren.

32. Transfusionskomittees zur Aufsicht der Transfusai@ufe im Krankenhaus und zu ihrer
fortlaufenden Verbesserung, sowie Hamovigilanz-8wst / Systeme zur Sicherheit des
Transfusionswesens sind noch nicht innerhalb dsargeen Européaischen Gemeinschaft
eingeflhrt.

2.3. GEFRORENES FRISCHPLASMA

33.Gefrorenes Frischplasma (GFP) ist der antikoadalidtiissige Anteil des Blutes, der
durch Abtrennung der Blutzellen gewonnen wird (tuZentrifugieren von Vollblut oder
durch Apherese) und bis zur Transfusion eines Ratiegefroren gelagert wird. GFP
enthdlt samtliche Plasmaproteine, z.B. Gerinnukgsfan und —inhibitoren in
physiologischer Konzentration. Zur Erhdhung derh8ibeit und zur Abdeckung des
diagnostischen Fensters kann GFP (Uber einen bestimieitraum in Quarantane
gehalten werden, bis der Spender erneut auf Midal&er hin getestet wurde.

34.In den Landern der Europaischen Gemeinschaft testterhin der ibermaldige und
unangebrachte Gebrauch von GFP. Es gibt keinenndektierten klinischen Nutzen fir
die Anwendung zum Volumenausgleich, zur parentergl@ahrung oder zum
Proteinersatz.

2.3.1. Angestrebte Anwendung

35.Der beabsichtigte klinische Nutzen der Infusion W8RP besteht in der Korrektur von
komplexen Gerinnungsstérungen, bei denen vielen@engsfaktoren und —inhibitoren
beteiligt sind. GFP kann ebenfalls den isolierteranifel eines Plasmaproteins
ausgleichen, sofern das spezifische Produkt nietitigbar ist.

36.Der klinische Nutzen der Verabreichung von GFP wudiirch langjahrige klinische
Erfahrung etabliert und kann anhand der folgendelkiterien eindeutig belegt werden:
— Klinisches Ergebnis:
Blutstillung;

Verbesserung des klinischen Bildes nach GFP-Tramsfum Rahmen spezieller
klinischer Indikationen, wie z.B. thrombotisch-thtbozytopenische Purpura (TTP)
oder Plasma-Austausch.
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2.2.6. Quality aspects and haemovigilance

29.Lack of strict indications as well as co-medicatwith acetosalisylic acid (ASA) or non-

salisylic anti-inflammatory drugs (NSAID) may cabiite to inappropriate use of platelet
concentrates.

30.1In addition, failure to consider the use of drugpmorting haemostasis (e.g. aprotinin,
desmopressin or tranexamic acid) and to correctrarmaand coagulation defects may
contribute to platelet overuse.

31.The transfusion of platelets may cause untowarectff such as alloimmunisation,
refractoriness, graft versus host disease (GvHD3yonptoms caused by contaminated
platelet products.

32.Transfusion committees to review transfusion pecasti within the hospital and to
contribute to their continuous improvement, as vasllhaemovigilance systems, are not
yet in place throughout the European Community.

2.3. FRESH FROZEN PLASMA

33.Fresh frozen plasma (FFP) is the anticoagulataddigart of blood that is obtained by
separation from the blood cells (centrifugatiormtible blood donations or apheresis) and
stored frozen until transfusion to patients. FFFtams all plasma proteins, e.g.
coagulation factors and inhibitors, in physiologicancentrations. For improved safety
and in order to cover the diagnostic window, FFPyrha quarantined for a specified
period until the donor has been retested for viratkers

34.0veruse and misuse of FFP persists in the Europeammunity. There is no documented
benefit for its use in volume replenishment, nigni or protein replacement.
2.3.1. Intended use

35.The intended benefit of FFP infusion is in the eotion of complex coagulation
disorders, where many coagulation factors and itdrib are involved. FFP may also
correct an isolated deficiency of a plasma protgien a specific product is not available.

36. The benefit of FFP administration has been estaddisas a consequence of long-standing
clinical experience and can be shown clearly bgssag major endpoints such as:
— Clinical outcome:
Cessation of bleeding;

Clinical improvement in specific indications suchthrombotic thrombocytopenic
purpura (TTP) after FFP transfusion, or use of Ffplasma exchange.
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— Laboruntersuchungen:
Anstieg der Plasmaspiegel von Fibrinogen und amd&eennungsfaktoren;

Korrektur der globalen GerinnungsuntersuchungerB.[zaktivierte partielle
Thromboplastinzeit (aPTT), Thromboplastinzeit (TRZ)pder spezifischerer
Untersuchungen.

2.3.2.Klinische Anwendung von GFP

37.Prinzipiell sollte die Anwendung von GFP immer adie Behandlung komplexer
Gerinnungsstorungen ausgerichtet sein, oder zuatZven fir die Gerinnung wichtigen
Proteinen, wenn spezifische Produkte nicht verfiigivad. Zum optimalen Einsatz von
GFP sollten mindestens die globalen Gerinnungssutéungen permanent verflgbar
sein, da der Anstieg der Gerinnungsfaktoren undhtiaische Ansprechen beim einzelnen
Patienten betrachtlich variieren kénnen.

38.Es gibt verschiedene, allgemein akzeptierte Incbken fur den Einsatz von GFP:

— Kompensation des Abfalls von Gerinnungsfaktorenrbassiven Blutungen. GFP ist
nicht zum Volumenersatz indiziert. Die Moéglichk&@mplexer Gerinnungsstérungen
sollte in Betracht gezogen und entsprechend abgektrden. Ublicherweise ist die
Anwendung von GFP nicht indiziert, wenn der Blutust nicht 70 % des gesamten
Blutvolumens Uberschreitet;

— Die disseminierte intravasale Gerinnung (DIC) inh&bgigkeit von der klinischen
Situation und von der mit Laboruntersuchungen eéefalDynamik des Verbrauchs
von Gerinnungsfaktoren und —inhibitoren. Die Anweang von GFP sollte immer als
Teil der jeweiligen therapeutischen Strategie werdén werden, die von der
entsprechenden Grunderkrankung abhangt;

— Thrombotisch thrombozytopenische Purpura (TTP);

— Mangel an Gerinnungsproteinen wie Faktor V odertétaKl, Protein C oder Protein
S, abhangig von der Verfugbarkeit spezifischer Kmate;

39.Bei korrekter Indikationsstellung zur Anwendung vd@iFP gibt es hierzu keine
alternativen Praparate.

40.Gerinnungsstorungen aufgrund gestorter Synthese chesnischer Leberschadigung
stellen keine Indikation fir die Anwendung von GE8&, solange der Patient klinisch
stabil ist.

2.3.3. Einflu® verschiedener GFP Qualitaten

41.In den Mitgliedstaaten der Europaischen Gemeinscisdf GFP in verschiedenen
Qualitaten verfugbar. Es kann aus Vollblut-Spenol@er durch Plasmapherese gewonnen
werden. Es gibt Quarantdne-gelagerte und Viruswaittete GFP-Aufbereitungen aus
Einzelspenden oder aus gepooltem Plasma. Aufgraadudterschiedlichen individuellen
Proteingehalts bei Plasmaspendern und den obenhetevd Unterschieden in der
Aufbereitung kann der Gehalt an gerinnungsaktiveatdthen im GFP betréachtlich
variieren. Daher besteht die Notwendigkeit zum Ntmmg der klinischen Wirksamkeit
von GFP beim jeweiligen Patienten.
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— Laboratory tests:
Rise of plasma levels of fibrinogen and other cdatpn factors;

Correction of global coagulation tests [e.g. adedapartial thromboplastin time
(@PTT) or prothrombin time (PT)], or more specdgsays.

2.3.2. Clinical use of FFP

37.As a principle, the use of FFP should always bectied at the treatment of complex
coagulation disorders, or replacement of protdias are relevant for haemostasis, where
specific products are not available. For optima¢ wé FFP, at least global tests for
coagulation should be permanently available, stheerecovery of coagulation factors
and the response in the individual patient may carnsiderably.

38. There are several generally accepted indicationading FFP:

— To compensate for the decrease in coagulation ria@iomassive bleeding. FFP is
not indicated for volume replacement. The poss$ybibf relevant coagulation
disorders, however, should be considered and atlguassessed. Usually FFP
administration is not indicated when blood losssdnet exceed 70% of total blood
volume;

— Disseminated intravascular coagulation (DIC) depsndn the clinical situation and
the dynamics of consumption of factors and inhisitas assessed by laboratory
testing. The use of FFP should always be considaged part of the therapeutic
strategy, which depends on the underlying diseases;

— Thrombotic thrombocytopenic purpura (TTP);

— Deficiencies of haemostasis proteins such as fattor I1X, Protein C or Protein S
depending on the availability of specific concetsa

39.1f the clinical indication for using FFP is corrcestablished, there is no alternative to
this product.

40.Coagulation disturbances due to impaired synthiesishronic liver failure are not an
indication for FFP as long as the patient is chflicstable.

2.3.3. Impact of different FFP qualities

41.There are different qualities of FFP available e tMember States of the European
Community. It may be recovered from whole blood atwmns or obtained by
plasmapheresis. There are quarantined and viresuatted FFP preparations, which may
be single donor units or preparations from pooledgma. Due to protein variations in the
individual blood or plasma donors and the abovetopad differences in preparations,
the content of haemostatic active proteins of FIEl wary considerably. Hence, there is a
need for monitoring the efficacy of FFP in the indual patient.

15



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Schlu3folgerungen und Empfehlungen

2.3.4. Dosierung und Dauer der Therapie

42.Bei der Behandlung von Gerinnungsstérungen ist ug&emrdentlich wichtig, dafl3 die
initiale Dosis hoch genug ist. Eine initiale Doswn weniger als 10 ml / kg
Kdrpergewicht ist klinisch nicht wirksam und dale@me Verschwendung von Ressourcen.
Bei vielen Patienten ist eine betrachtlich héhewsiBrung notwendig. Die Behandlung
mit GFP sollte einem Monitoring unterliegen und @den klinischen Verlauf und die
laborchemischen Gerinnungsuntersuchungen angegaem

2.3.5. Rolle von Leitlinien

43.0bwohl zahlreiche Leitlinien auf nationaler, eunspgher und internationaler Ebene
existieren, scheint ein allgemeines Defizit in démsetzung der darin enthaltenen
Anweisungen zu bestehen. Dies ist anscheinend sawbldie mangelhafte Verbreitung,
als auch auf die mangelhafte Implementierung zumiitkren.

2.4. ALBUMIN

44.Albumin ist ein naturliches Kolloid und Transpodgin. Humane Albumin-
Zubereitungen wurden von Cohn wahrend des Zweitelikfieges als ein Volumenersatz
bei Blutverlusten zur Rettung verletzter Soldatetweckelt. Seitdem wird es seit Uber 50
Jahren zum Volumenersatz verwendet.

45.Klinische Situationen, die einen Volumenersatz motig machen, sind haufig.
Heutzutage sind Alternativen in Form von kristadklem oder kristallinen Substanzen und
synthetischen Kolloiden verfligbar. Diese Alternativsind preiswerter, die maximal
zufuihrbare Menge ist aber durch Nebenwirkungen,za.e Wechselwirkungen mit dem
Gerinnungssystem, eingeschrankt.

2.4.1. Angestrebter klinischer Nutzen

46.Der angestrebte klinische Nutzen der Anwendung fiamanen Albumin-Lésungen
beruht auf theoretischen und pathophysiologischeerlégungen. Dies trifft sowohl auf
die Anwendung von 4 — 5 % -tigen (“isoonkotischeal3 auch von 20 — 25 % -tigen
(“hyperonkotischen”) Losungen zu. Die Definitionirkscher Endpunkte ist jedoch
schwierig.

2.4.2.Klinische und laborchemische Kriterien

47.Es besteht wenig Konsens bezlglich der klinischeiteen zur Anwendung von
Albumin. Allgemeine Vorschlage zur Dosierung und Bauer der Therapie sind derzeit
nicht moglich. Ein erniedrigter Albumin Serum-Spégst fur die Indikationsstellung
nicht ausreichend. Es besteht keine Ubereinkurdfigiech alternativer Zielparameter.
Um den Effekt von Albumin festzustellen, sollte &itonitoring der Kreislaufparameter
erfolgen. Die individuelle Situation des Patientemschlie3lich kataboler Vorgéange,
Integritat der Mikrozirkulation (z.B. capillary leayndrom), Status der Makrozirkulation
und Flussigkeitsbilanz muf3 berlcksichtigt werden.
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2.3.4. Dosage and duration of therapy

42.In the treatment of coagulopathies, it is of thenagt importance that the initial dose
administered to a patient is high enough. An ihdi@sage less than 10 ml/kg body weight
is not clinically effective and is therefore a weagif resources. In many patients, a
considerably higher dosage is needed. The treatmiémtFFP should be monitored and
the duration of treatment adjusted to clinical seuand coagulation tests.

2.3.5.Role of guidelines

43. Although numerous guidelines on national, Europ@an, international levels exist, there
appears to be a general lack of application ofdihections provided. This appears to be
due to deficiencies in both their dissemination emplementation.

2.4. ALBUMIN

44.Albumin is a natural colloid and transport protekiuman albumin preparations were
developed by Cohn during World War Il as a replageimfor blood losses in the
resuscitation of injured soldiers. It has been usedvolume replacement therapy for
about 50 years.

45. Clinical situations requiring volume replacemeng #érequently encountered. In current
practice, there are alternatives in the form ostaloid and synthetic colloid preparations.
Such alternatives are less expensive but the mawipermissible dose is restricted e.g.
due to side effects such as interference with tlagglation system.

2.4.1. Intended benefits

46.The intended benefits of human albumin use may é&eévetd from theoretical and
pathophysiological considerations. This is alsce tfar the differential use of 4 - 5%
('isooncotic’) or 20 - 25% (‘hyperoncotic’) soluigo However, clinical endpoints are
difficult to define.

2.4.2. Clinical and laboratory criteria necessarydr clinical use

47.There is little consensus about the clinical cidtdor aloumin use. There is currently no
possibility of providing general guidance for dosagnd duration of therapy.
Measurement of a lowered albumin serum level issndficient to indicate its use. There
is no agreement, however, about the choice of gateo parameters. Monitoring of
circulatory parameters should be used to asseseftbet of albumin. The particular
situation of the patient must be taken into accaanntuding catabolism, integrity of
microcirculation (e.g. capillary leakage syndronag)d the status of macrocirculation and
fluid homeostasis (cave hypervolaemia).
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48.Es besteht Ubereinkunft tiber die Anwendung von Adiouin den folgenden Situationen:
— Austauschtransfusion und Plasmaaustausch;

— Bei klinischer Notwendigkeit zum Einsatz von Kotlen zur Volumensubstitution bei
Neugeborenen und schwangeren Frauen; Albumin $odteaufgrund der potentiellen
Nebenwirkungen von Alternativpraparaten, bzw. awfigr des unvollstandigen
Wissenstandes Uber deren Nebenwirkungen bevorzrglew;

- Einige spezifische Indikationen bei Neugeborenenr zWNutzung der
Transporteigenschaften des Molekiils (z.B. Hypethinamie).

2.4.3. Schwerpunkt der klinischen Anwendungen

49.Der weitaus grofdte Anteil an Albumin wird derze&itden unten aufgefuhrten klinischen
Situationen - in denen Alternativen verfligbar sinerbraucht.

— Volumenersatz. Da Albumin-Zubereitungen eine uctgesiliche Menge an Natrium
enthalten, mul3 das Risiko einer Natrium-Uberdosigin Betracht gezogen werden.

— Verbrennungen. Abhangig vom Ausmal’ der betroffét@utflache und der Fahigkeit
der Leber, einen Abfall des Albumin-Spiegels zu kemsieren, besteht eine gewisse
klinische Grundlage, aufgrund derer Albumin nachladb der ersten 24 Stunden
angewendet werden kann.

— Hypoproteinamie. Ein niedriger Plasma-Spiegel voitbufin im Rahmen von
Erkrankungen, die mit einer chronischen Hypopré@teiie assoziiert sind, ist keine
Indikation zur Anwendung von Albumin.

50.Die Kosten von Albumin sind betrachtlich héher age von Kristalloiden und
synthetischen Kolloiden. Auf der anderen Seite kdie maximal tolerierbare Menge
solcher Alternativpraparate durch deren Nebenwigemn eingeschrankt sein.
Vergleichende Studien haben keinen eindeutigen edoston Albumin in solchen
Situationen gezeigt. Tatsachlich wurde eine moglickchadliche Wirkung durch
Albumin-Infusionen in der Metaanalyse der “Cochraimguries Group” aufgezeigt.
Weitere Studien sind erforderlich.

2.4.4.Rolle von Leitlinien
51.Angesichts des ausgesprochenen Mangels an Evidenhzlmischen Studien besteht
derzeit keine Mdglichkeit, harmonisierte und allg@mguiltige Leitlinien zu entwickeln.

2.4.5. Verfugbarkeit und 6konomische Aspekte

52.Albumin ist ein teueres Praparat. Die Einschrankdeg Albumin-Gebrauchs und der
nachlassende Gebrauch von aus Plasma gewonnenetor P&kl aufgrund der
Verfugbarkeit rekombinanter Produkte konnte gro@mflud auf die Plasmaindustrie
ausiben.
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48. There is agreement about the use of albumin ifdlf@ving situations:
— Exchange transfusion and plasma exchange;

— If there is a clinical requirement to use collofds volume replacement in neonates
and pregnant women; due to the potential side tsfi@cincomplete knowledge of side
effects of alternatives in these situations, allvuagpears preferable;

— Some specific indications in neonates using thespart properties of the molecule
(e.g. hyperbilirubinemia

2.4.3.Main clinical uses

49.By far the greater share of alboumin consumptiomeruly takes place in clinical settings,
such as those listed below, where alternatives\aagable.

- Volume ReplacementAs albumin preparations contain variable amountsoafium,
the risk of sodium overload has to be considered.

— Burns.Depending on the extent of the involved skin swfand the ability of the liver
to compensate for the decrease in albumin levetetis some clinical basis for using
albumin after the first 24 hours.

— Hypoproteinemia. A low level of plasma albumin ist ran indication for its use in
diseases associated with chronic hypoproteinemia.

50.Albumin has a considerably higher cost comparet waiystalloids and synthetic colloids.
On the other hand, the maximum tolerated dose cif slternatives may be limited by
their side effects. Comparative studies have redrtf documented a definite advantage
of albumin use in such situations. In fact, a poétleleterious effect of albumin infusion
has been highlighted in the Cochrane Injuries Graljumin Reviewers meta-analysis
and further studies are required.

2.4.4.Role of guidelines
51.In the face of the serious lack of evidence fromichl studies, there is currently no
possibility of harmonised and generally acceptedajines.

2.4.5. Impact of supply and economic aspects

52.Albumin is an expensive preparation. A reductionaibumin use in parallel with a
decreasing use of plasma-derived factor VIII duethe availability of recombinant
products could have a major impact on the fractionandustry.
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2.5. GERINNUNGSFAKTOREN

2.5.1. Epidemiologische Aspekte

53.Hamophilie betrifft weltweit ca. 1 von 10.000 Mehsa. Es wird angenommen, daf3 in
den Industrielandern die Zahl der Patienten mitverkr Haemophilie in den nachsten
Jahrzehnten ansteigen wird, verbunden mit einemtiégsin der Nachfrage fur
Gerinnungsfaktoren.

54.Genaue Daten zur aktuellen Anzahl der HamophiligeRten innerhalb der Européischen
Gemeinschaft oder Uber den momentanen VerbraucBeamnungsfaktor-Konzentraten
sind nicht verfigbar. Die Zusammenstellung epidéogischer Informationen — unter
voller Berucksichtigung der Gesetzgebung der Eusop@n Gemeinschaft beziglich
Datenschutz - Uber an Hamophilie und an &hnlichegelaorenen hamorrhagischen
Stérungen Erkrankte konnte dazu beitragen, den mBeda Gerinnungsfaktor-
Konzentraten innerhalb der Europaischen Gemeinschairherzusagen. Diese
Informationen kénnten folgendes beinhalten:

— Anzahl der Patienten mit Hamophilie;
— Wohnort oder Wohnbezirk;
— Alter der Patienten;

— Schweregrad der Erkrankung (bezogen auf einen ietes Mindestspiegel an
Faktor);

— Inhibitor-Status;
— HIV und HCV Status; und

— Gesamter Konzentratverbrauch auf nationaler Ebem&ggensatz zum individuellen
Verbrauch oder zum Verbrauch an einem entsprecheneletrum).

55.Diese Informationen kénnten auch in ein Programm Sigherheit von Blutprodukten
oder von Pharmak@gdamo-, bzw. Pharmakovigilanz) integriert werdemerhalb dessen
die Patienten ein Monitoring von Komplikationen.ewdie Entwicklung von Inhibitoren,
allergische Reaktionen oder Virus-Ubertragung egatkonnten.

2.5.2. Organisation der Hamophilen-Betreuung

56.Viele Patienten mit Hamophilie oder &hnlichen ammgeben hamorrhagischen
Erkrankungen werden durch einen Allgemeinarzt atiech einen nicht spezialisierten
Kinderarzt behandelt, da ihnen der Zugang zu SlsEa mit spezifischer
hamatologischer Ausbildung fehlt. Daher sollte Hiarichtung spezieller Einrichtungen
in Erwédgung gezogen werden, die auf die medizimisZlrsorgung solcher Patienten
ausgerichtet sind. Solche Einrichtungen, im folgamdEinrichtungen mit umfassender
Betreuung” (“Comprehensive Care Centres” / “CCCg8nannt, wirden die gesamte
Erfahrung der verschiedenen Personen, die in daf#ung von Haemophilie-Patienten
involviert sind, zusammenfihren. Ein sog. “Basistéhestiinde aus einem Padiater und
einem Erwachsenen-Hamatologen mit Erfahrung in @&ehandlung angeborener
Blutungserkrankungen, aus einer Krankenschwesteemnme orthopadischen Chirurgen,
einem Physiotherapeuten, einem genetischen Betatdr einem Sozialarbeiter. Das
Basisteam wirde zusatzliche Unterstiitzung durcénedahnarzt und durch Spezialisten
auf den Gebieten der Infektiologie und Hepatol@gfahren.
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2.5. CLOTTING FACTOR CONCENTRATES

2.5.1. Epidemiological aspects

53.Haemophilia affects approximately 1 in 10,000 af thorld’s population. Over the next
few decades, the number of patients with severenbpRilia is expected to rise in
developed countries with a concomitant increasehm demand for clotting factor
concentrates.

54.Precise data on the actual number of haemophitiara in the European Community, or
on the current consumption of coagulation factoncemtrates, are not available. The
compilation of epidemiological information on thoswlividuals with haemophilia and
related congenital haemorrhagic disorders in eaembkr State, taking fully into account
Community legislation regarding data confidentialicould help in forecasting the need
for coagulation factor concentrates within the Camity. Such information could
include:

— Number of patients with haemophilia;

- Town or area of residence;

— Age of patients;

— Severity of condition (related to an establishesktiae factor level);
— Inhibitor status;

- HIV and HCV status; and

— Total usage of concentrate on a national basisopg®sed to individual or centre
usage).

55.Such information could also be included in a hadgilance or pharmacovigilance
programme in which patients could be monitored gach complications as inhibitor
development, allergic reactions and viral transiaiss

2.5.2. Organisation of haemophilia care

56.Many patients with haemophilia and related congéhidemorrhagic disorders are treated
by general practitioners or paediatricians becabsg lack access to specialists with
specific haematological training. Considerationeréfiore, needs to be given to the
establishment of centres specifically designedrtwvide medical care for such patients.
These centres, which have been identified as Cdmepsive Care Centres (CCCs), would
bring together the collective experience of indiats involved in the treatment of
haemophilia patients including, as the primary teampaediatric and adult haematologist
with experience in treating congenital bleedingdiers, a nurse, an orthopaedic surgeon,
a physiotherapist, a genetic counsellor and a batieker, with additional support from a
dentist, and specialists in infectious diseaseshapetology.
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Diese “Zentren mit umfassender Betreuung” (“Compredive Care Centres” / “CCCs”)
mifdten in den einzelnen Mitgliedstaaten durch aidieote Instanzen in Bezug auf die
Zahl der Patienten, die in den einzelnen Einrichsmbetreut werden und im Hinblick
auf die Verteilung der Patienten im jeweiligen Lamgkennzeichnet sein. Die
Kennzeichnung der Einrichtungen wirde in Zusamnimiar mit mal3gebenden
medizinischen Einrichtungen und Patientenorgameat erfolgen; sie wirden - im
Gegensatz zu einem Labor - im Rahmen eines kliaisodBesamtkonzeptes etabliert
werden und allen Patienten zuganglich sein.

Die klinische und labortechnische Versorgung udtarLeitung dieser Zentren durch das
speziell ausgebildete Personal sollte idealerwreisd um die Uhr verfiigbar sein. Obwohl
wahrscheinlich eher Bedarf fiir getrennte Einriclgem fir Kinder und Erwachsene
besteht, gibt es dennoch Mdglichkeiten zu einebegserten Kommunikation zwischen
diesen. Benachbarte Einrichtungen sollten angehalegden, vergleichbare klinische und
therapeutische Protokolle zu entwickeln.

2.5.3. Auswahl der Blutprodukte

59.

60.

61.

62.

Die  Vorteile rekombinanter  Gerinnungsfaktor-Konzate  gegentber den
konventionellen, aus Plasma gewonnenen Préaparatetiew auch weiterhin kontrovers
diskutiert. Sicherheitsaspekte sind aus naheliesgen&rinden von Uberragender
Bedeutung. Das Zusammenfuhren (“Poolen”) des Plasausender Spender fuhrte in der
Vergangenheit zur Infektion vieler Hamophilie-Paten mit HIV und Hepatits C.
Verbesserungen in der Ruckverfolgung von Spendewch lei den Bluttests und die
Anwendung Virus-abtdtender Verfahren haben die Slotit der aus Plasma gewonnenen
Praparate erheblich verbessert, auch wenn einelutds&icherheit bezuglich der
Ubertragung pathogener Substanzen nicht garantégden kann.

Obwonhl die meisten der zugelassenen rekombinarag&ioFVIII Praparate aus Plasma
gewonnenes Humanalbumin als Stabilisator enthalted / oder im Rahmen ihrer

Herstellung Proteine, die aus humanem Plasma stamuswendet werden, besteht
Ubereinkunft dartiber, daRR die rekombinanten Pramubdéziiglich der Ubertragung

humaner Pathogene eine erhdhte Sicherheit gegermdderaus Plasma gewonnenen
Praparaten besitzen. Dennoch muf3 die Inzidenzrdebiforentwicklung bei Patienten,

die rekombinanten Faktor VIII erhalten, beachtetdea. Weiterhin sind die Kosten fur

diese Produkte betrachtlich héher als die fur katieeelle Plasmaprodukte.

Das derzeitige Angebot an rekombinanten Produktechdeine begrenzte Anzahl von
Herstellern aus den USA ist noch nicht ausreichemd,die wachsende Nachfrage auf
dem Weltmarkt zu befriedigen. Unterbrechungen inHierstellung oder in der Lieferung
konnten ernsthafte Konsequenzen nach sich zieheitelvin kdnnte es zu ernsthaften
Auswirkungen flr die Européische Gemeinschaft komnveenn ein Monopol fur die
Produktion von Gerinnungsfaktoren entstehen wurdEaher sollten ernsthafte
Anstrengungen fur die Entwicklung entstehender mgkioanter Technologien in Europa
unternommen werden.

Die wissenschaftlichen Daten erlauben derzeit kdefanitive Stellungnahme zugunsten
rekombinanter Praparate gegenuber den aus Plasnenigenen Praparaten. Es besteht
Ubereinstimmung dartiber, daR innerhalb der Européis Gemeinschaft beide Praparate
auch in der nachsten Zeit eine Rolle spielen werBtlsrwurde weiterhin festgestellt, dai3
die rekombinanten Produkte die aus Plasma gewonnesodrittweise verdrdngen
konnten.
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57.CCCs would need to be designated in Member Stateékebregulatory authorities with

regard to both the number of patients attendingviddal centres and the distribution of
patients in the country. Centres would be desighateonsultation with relevant medical
and patient organisations; be established withenftamework of a clinical facility, as
opposed to a laboratory; and be accessible taaa#ms.

58.Clinical and laboratory support from specialistffstaould ideally be available on a 24-

hour basis under the guidance of the CCC. Althahghneed for separate paediatric and
adult facilities to treat haemophilia patients nexyst, there is scope for improvement in
communications between them and neighbouring cestreuld be encouraged to develop
similar clinical and treatment protocols.

2.5.3. Choice of blood products
59.The merits of recombinant coagulation factor cotreg@s over conventional plasma-

derived products remain controversial. Safety, h@weis obviously of paramount
importance. The pooling of plasma from thousandsl@fors resulted in many patients
with haemophilia being infected with HIV and hegatiC in the past. Improvements in
determining the suitability of donors, blood tegtand application of virucidal treatments
to concentrates have dramatically improved thetgadé plasma-derived products but
absolute safety with regard to transmission of pgéimic agents cannot be guaranteed.

60.With regard to the transmission of human pathogéngjas agreed that recombinant

products offer an increased margin of safety oVasmpa-derived products, although most
currently licensed recombinant factor VIII produatentain human plasma-derived
albumin as a stabiliser and / or use human plasmaeti proteins during the production
process. There is still concern, however, over itteedence of inhibitors in patients
receiving recombinant factor VIII. Furthermore, ttwst of these products is considerably
higher than conventional plasma products.

61. The current output of recombinant products fronmatéd number of plants in the United

States is not yet sufficient to satisfy the growidgmand of the global market.
Interruptions in manufacture or supply could haseoais consequences. In addition, there
could be serious repercussions in the European GQomtynshould a monopoly emerge
for the production of coagulation factor concemsatSerious attention, therefore, needs to
be given to supporting the development of emergiéegmbinant technologies in Europe.

62. Scientific data do not permit a definitive statemwith respect to the use of recombinant

over plasma-derived products at present. It waseafjrhowever, that there continues to
be a role for both within the European Community fbe time being. It was also
acknowledged that recombinant products could be&xrp to gradually supplant plasma-
derived ones.
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2.5.4. Therapie der Hamophilie

63.Es besteht weitgehende Ubereinstimmung beziiglioh zde Behandlung spontaner
Blutungen nétigen Mengen an Faktor VIII. Ein beéicher Zuwachs an Nutzen kdnnte
entstehen, wenn die zahlreichen Leitlinien medsdher Einrichtungen innerhalb der
Europaischen Gemeinschaft harmonisiert und um R&ige zur Dosierung bei
allgemeinen Problemen erweitert werden wirden.

64.Es existieren viele unterschiedliche Auffassungemtlder, wie die verhaltnismaliig
wenigen Patienten mit inhibitorischen Antikérperrehbndelt werden sollten. Die
Teilnahme dieser Patienten an fundierten kliniscBterdien konnte hier Klarheit schaffen.
Es besteht Ubereinstimmung dariiber, da Immuntotev@rfahren in der Mehrzahl der
Falle wirksam sind und allen Patienten mit schwewggeborener Hamophilie, die neue
Inhibitoren entwickeln, angeboten werden solltemtddschiedliche Ansichten bestehen
hingegen bezlglich der genauen Dosierung zur lnolukéiner Immuntoleranz. Eine
internationale klinische Studie zum Vergleich voerfhren mit niedriger und hoher
Dosierung von Faktor VIII ist geplant. Die Teilnabrder behandelnden Einrichtungen
ware von grofRem Wert.

2.5.5. Prophylaktische Therapie

65.Es ist erwiesen, dal3 die prophylaktische BehandtlergHamophilie das Auftreten von
Gelenkschaden und Behinderungen vermindert. Obwies zu erhdhten initialen
Ausgaben fur Plasma-Produkte fuhrt, kbnnten wek@sten durch eine geringere Anzahl
von Krankenhausbesuchen und Krankenhausaufenthattemindert werden. Auf lange
Sicht kann eine prophylaktische Therapie die Bdsiguigsmoglichkeiten, die
Einkommen und das Steueraufkommen sichern und sosdere die Lebensqualitat
verbessern.

66.Obwohl eine grof3e Anzahl von Patienten selbst aitverer Hamophilie - sofern sie nur
unregelménige Blutungsepisoden erfahren - keinepHgtaxe bendtigt, besteht
Ubereinstimmung darin, daR als allgemeine RegePdiphylaxe fiir Kinder mit schwerer
Hamophilie empfohlen werden sollte. Obwohl keingddaaus kontrollierten klinischen
Studien vorliegen, ist offensichtlich, dal3 die leg#ige Applikation von Faktor VIii
spontane Blutungsepisoden verhindern kann und dsikoRbleibender Gelenkschéaden
vermindert. Die meisten Kinder kdnnen ohne einemplamtierten Katheter behandelt
werden. Einige umstrittene Fragen, einschliel3lielh flgenden, missen noch geklart
werden:

— Der Zeitpunkt, an dem die Prophylaxe begonnen wesoé,;
— Das Alter, in dem die Prophylaxe eingestellt werdelite.

2.6. QUALITATSMANAGEMENT

67.Die Transfusion von Blut ist ein therapeutischeroZef3, der aus zahlreichen
Einzelschritten besteht. Diese missen genau kdéattolverden, um Sicherheit fur die
Patienten zu garantieren und um unerwinschte Nedemgen zu verhindern. Die
einzelnen Schritte kdénnen direkt patientenbezogein, swie z.B. das Erfassen des
korperlichen Zustandes und die Indikationsstellmgn Einsatz eines Blutproduktes,
sowohl im Notfall, als auch in der Routine. Weit@aientenbezogene Schritte sind die
Identitatssicherung, die Aufklarung und die Einwé@nsiniserklarung zur Transfusion und
die Entnahme einer Blutprobe zur weiteren Diagko$Blutgruppe, Screening und
Kreuzprobe) vor der Transfusion.
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2.5.4. Therapy for haemophilia

63. Whilst there is general agreement on the dosesaidff VIII required for spontaneous
bleeding problems, considerable benefit could acéfuhe numerous guidelines from
medical bodies throughout the Community were harssshand expanded to include
advice on dosages for treating such common problems

64.Differences of opinion abound in relation to theatment of those few patients with
inhibitory antibodies and their participation inlereant clinical trials could help in
resolving them. It is accepted that immune tolegaisceffective in the majority of cases
and should be offered to all patients with severggenital haemophilia who develop new
inhibitors. Controversy remains, however, over theecise dosage regimen for
establishing immune tolerance. An internationahichl trial comparing low and high
dosage regimens of factor VIl is now being setama the participation of treatment
centres would be valuable.

2.5.5. Prophylactic therapy

65. Prophylactic treatment of haemophilia has been shimweduce the development of joint
damage and disability. While this involves increhdgaitial expenditure on plasma
products, other related costs may be diminisheal @ensequence of fewer hospital visits
and in-patient treatment episodes. Over the long;teprophylaxis can improve
employment opportunities, income and tax generafiod in particular quality of life.

66.1t was agreed that as a general rule prophylaxasildhbe recommended for children with
severe haemophilia, although a significant numbér patients with even severe
haemophilia may not need such treatment if they @xperience infrequent bleeding
episodes. Even in the absence of data from coetratlinical trials, common sense
dictates that the regular administration of fadidl can prevent spontaneous bleeding
episodes and is likely to reduce long-term joinmdge. Most children can be treated
without the need for an indwelling catheter. Selveoatentious issues, however, still need
to be resolved including:

— time when prophylaxis should start;
— age at which prophylaxis should be suspended; and
— dosage and frequency of injections.

2.6. QUALITY MANAGEMENT

67.The transfusion of blood is a therapeutic procésd involves numerous steps, all of
which need to be strictly controlled to ensureghéety of patients and to prevent adverse
events. These steps can be directly related tpatient, including assessment of physical
condition and the need for a blood product, undeh lemergency and non-emergency
situations; verification of identity; informed carg to the transfusion; and taking of a
blood sample for pretransfusion testing (type, excr@nd crossmatch).
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68. Produktbezogene Schritte in diesem Prozel3 schliefienAnforderung des jeweiligen
Blutproduktes, die Bereitstellung von Blutproduktenrch den Transfusionsdienst, die
Identifikation der gekennzeichneten Konserve, diessgabe an und die Lagerung auf der
Station und die Verwaltung eingesetzter und nicimgesetzter Blutprodukte (z.B.
Uberprufung der Qualitat nicht eingesetzter Blatukte) ein.

69.Zuletzt kénnen die einzelnen Schritte sowohl denieRten, als auch das Blutprodukt
betreffen, wie es z.B. bei der Identifizierung v@atient und Produkt vor der Transfusion, bei
der Verabreichung des Produktes und bei der Doktatien von frihen und langfristigen
Outcome-Parametern (z.B. klinische Wirksamkeith8ibeit) der Fall ist.

70.Einige dieser Schritte konnen vernachlassigt werdeenn Plasma-Derivate (z.B.
Gerinnungsfaktoren) zur Anwendung kommen.

71.In Bezug auf die oben erwahnten Schritte wurdesiade Definition beschlossen:

Qualitat in Bezug auf die Kklinische Anwendung von Ritprodukten
impliziert die Anwendung der richtigen Menge des rchtigen Blutproduktes
auf die richtige Art zur richtigen Zeit am richtigen Patienten und die
erforderliche Dokumentation, sowohl des Prozesseds auch des Outcomes.

72.Sowohl die SANGUIS Studie, als auch jingere Studiaben gezeigt, dal3 die géngige
klinische Praxis in der Anwendung von Blutprodukteese Kriterien meist nicht erfuillt.

2.6.1. Probleme
73.Als Hauptprobleme wurden identifiziert:

— Signifikante Unterschiede im Gebrauch von Blutpiddn in vergleichbaren klinischen
Situationen implizieren sowohl den UberméaRigen &edin, der zu einer Verschwendung
von Ressourcen und zu einem unnétigen Risiko férRhtienten fuhrt, als auch einen
potentiell zu geringen Gebrauch.

— Die unsachgemalle Anwendung von Blutprodukten (zd. die Inzidenz von
Transfusionszwischenféallen derzeit héher als die digch Transfusion Ubertragenen
viralen Erkrankungen); und

— Ein Mangel an Dokumentation, der zum Fehlen odelUnzuganglichkeit von einerseits
prozel3bezogenen Daten fuhrt, die fur die Ruckvguioy von Produkten und die
Feststellung von Verantwortlichkeiten erforderlisimd, und andererseits von Outcome-
Daten, die zur Evaluation von klinischer Wirksamkaid Sicherheit (“Hamovigilanz” /
“Pharmakovigilanz”) benétigt werden.

74.Wahrend das erste Problem in den Defiziten sownhtler Definition, als auch in der
Verbreitung von Leitlinien zur optimalen Anwendumngn Blut und Blutprodukten besteht,
beruhen die tbrigen auf Defiziten in der Organsatles Systems. In anderen Bereichen hat
sich die Implementierung eines Qualitditsmanager8gstems als erfolgreiche Losung fir
derartige Probleme erwiesen. In der klinischen Amiumg von Blut und Blutprodukten
konnte dieser Ansatz maf3geblich dazu beitragenQdi&itat von Prozel3 und Outcome zu
verbessern.

75.Betrachtliche Anstrengungen und Ressourcen werddnda Qualitatssicherung beim
Sammeln und bei der Verarbeitung von Blut und Bhdpkten verwendet, so daf} ein
Mangel an Qualitat bei ihrer Anwendung nicht akaépt ist. Nicht akzeptabel nicht nur fir
die Patienten, die Blut und Blutprodukte erhaltsondern auch fir die Spender, deren
Spendebereitschaft bei offentsichtlichem MiRbrawds von ihnen gespendeten Blutes
nachlassen konnte.
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68.They can also be related to the product itselflusiiag: request for the blood product,
reserving blood products in the transfusion servidentification of the assigned unit;
delivery to and storage within the clinical wardhdamanagement of used and unused
blood products (e.g. re-qualification of unuseddol@roducts).

69. Finally, these steps can be related both to thiemqtaénd to the blood product, including
the identification of both before transfusion, adisiration of the product to the patient,
and measurement and documentation of early andtingoutcomes (e.g. effectiveness,
safety).

70.Some of these steps could be omitted when plasmaatiees (e.g. coagulation factors)
are requested and used.

71.Considering the aforementioned steps, the followdefinition was reached:

Quality in the clinical use of blood products imples administering the
right quantity of the right blood product in the ri ght way at the right
time to the right patient, and appropriate documenation of both the
process and the outcome.

72.The SANGUIS study, as well as more recent onesshawn that the current clinical use
of blood products generally does not satisfy thegeria.

2.6.1. Problems
73.The main problems that have been identified are:

— Significant variability in the use of blood prodsich comparable clinical situations,
which implies both overuse, entailing waste of teses as well as unnecessary risks
for patients, and potential underuse;

— Misuse of blood products (e.g. the incidence afigfasion errors is currently higher
than that of transfusion-transmitted viral disegsasd

— Lack of documentation, entailing the absence owaitability of data related to the
process, needed for traceability of products armbw@attability of operators, and to
the outcomes, which are needed for the evaluatioreffectiveness and safety
(haemovigilance, pharmacovigilance).

74.While the first problem is related to deficienciesth in the definition of guidelines for
optimal use and in their dissemination, the othars related to deficiencies in the
organisation of the system. In other settings thplementation of quality management
system has proven to be a successful solutiondsetiproblems. In the clinical use of
blood products this approach could contribute dydatimproving the quality of both the
process and the outcomes.

75.Moreover, considerable efforts and resources arectdd to ensuring quality in the
collection and preparation of blood and blood congmis to ensure their quality, so that
lack of quality in their use is unacceptable, natyofor the patients receiving blood
products, but also for donors, who could reducer thepport in case of evidence of
misuse of their donated blood.
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76.Aus diesen Grunden sollte ein Qualitatsmanagemgste® auf jeden Fall auch im
klinischen Teil der Blut-Transfusionskette eingbtet werden.

2.6.2. Qualitatsmanagement-System

77.Zur Einfihrung eines Qualiatsmanagement-Systemdemklinischen Anwendung von
Blut und Blutprodukten ist das Engagement von Reson leitenden Positionen und von
Entscheidungstragern unumganglich, da nur mit défaterstitzung die notwendigen
personellen und 6konomischen Ressourcen verflgbaraght werden konnen. Die
Einfuhrung eines Qualitditsmanagement-Systemsrist levestition. Die Kosten flr seine
Verwirklichung kdnnen durch den erreichten klinisniNutzen gerechtfertigt werden.

78.Es mul3 ein Qualitatsbeauftragter auf lokaler Edéndie klinische Anwendung von Blut
und Blutprodukten ernannt werden, der die Veraniway fir die Implementierung des
Systems tragt und weiterhin berechtigt ist, angeeres Schritte zur Sicherung und
Verbesserung von Qualitdt zu vollziehen. Der Qdatlieauftragte sollte durch das
Transfusions-Komittee des jeweiligen Krankenhauset®erstitzt werden, das sich aus
Reprasentanten der klinischen Fachabteilungen,irdiden Gebrauch von Blut und
Blutprodukten involviert sind und aus Reprasentandes Pflegepersonals, der Blut-
Transfusionsdienste, der Apotheke, der Verwaltungd ugegebenenfalls auch
Reprasentanten der Patienten zusammensetzt.

79.Wenn das entsprechende Krankenhaus bereits UbeQealitditsmanagement-System
verfugt, sollte das Qualitdtsmanagement-Systendig@rklinische Anwendung von Blut
und Blutkomponenten in dieses integriert werden.

80.Es mussen anerkannte Standards fur den GebrauchBlan und Blutprodukten
geschaffen werden, die Qualitat unter dem Aspektridatigen Anwendung definieren.
Auf vielen Gebieten, wie z.B. beim Einsatz von Brgizytenkonzentraten in der
Chirurgie und beim Einsatz von Albumin, ist biszjekeine wissenschatftlich begriindete
Evidenz fur Indikationen und fur Situationen vortlan, in denen keine Indikation
vorliegt. Dies fuhrt zu vielen Schwierigkeiten ierdEvaluation der Angemessenheit in
der Anwendung und der klinischen Wirksamkeit. KoHigerte Studien zur Losung dieser
Problemstellungen sind dringend erforderlich.

81.Die Implementierung eines Qualitditsmanagement-8ystebendtigt eine enge
Kooperation und das Engagement aller an diesemeBrdeteiligten, wie Kliniker,
Pflegepersonal und weiterer Leistungserbringer esu@dheitswesen.

2.6.3. Aufgaben und Verantwortlichkeiten

82.Die Hauptaufgaben und wichtigsten Verantwortlickdmeides Qualitatsbeauftragten und
des Transfusionskomittees sind folgende:

— Die Sicherung der Einhaltung von MalRnahmen;
— Die Anpassung, die Implementierung und die Aktualisng von Leitlinien;

— Die Definition von standardisierten Handlungsab#uf (“Standard Operating
Procedures” / “SOPs”), die verpflichtend fur das saate Personal im
Gesundheitswesen sind;

— Die Verbreitung implementierter Leitlinien und stiandisierter Handlungsablaufe;
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76.For all these reasons every effort should be mageavide a quality management system
also in the clinical part of the blood transfusarain.

2.6.2. Quality management system

77.The establishment of a QM system for the clinicsg of blood products first requires the
commitment of administrators and decision-makemsesionly with their support can the
necessary human and economic resources be madigbbe/alhe establishment of a QM
system is an investment, and the cost of its implgation can be justified by the benefits
achieved.

78.A local quality manager for the clinical use of d@bproducts, with responsibility for the
implementation of the system and empowered to th&eappropriate actions to ensure
and improve quality, needs to be identified. Thalidy manager should be supported by
the Hospital Transfusion Committee, comprising espntatives of clinical specialities
involved in the use of blood products, nurses, thlamnsfusion service, pharmacy,
administration and eventually patients’ represémat

79.1f the hospital already has a QM system, the QMesysfor the clinical use of blood
products should become an integral part of it.

80.Accepted standards for the use of blood produclsctwdefine the quality in terms of
appropriateness, need to be made available. In m@as, such as the use of red cells in
the surgical setting and the use of albumin, sifierdvidence as regards the indications
and non-indications are still lacking. This presentany difficulties in evaluating both
appropriateness and efficacy and controlled stuttieesolve these issues are urgently
needed.

81.The implementation of a QM system needs the stoorgperation and commitment of all
operators involved in the process, such as clingianursesand other healthcare
providers.

2.6.3. Tasks and responsibilities

82.The main tasks and responsibilities of the quatignager and the transfusion committee
are:
— Ensuring compliance with regulations;

— Adapting, adopting and updating guidelines;
— Defining standard operating procedures (SOPs), atanglfor healthcare personnel;
— Disseminating adopted guidelines and SOPs;
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Die Uberprifung [internes Audit] der Einhaltung desitlinien und der standardisierten
Handlungsablaufe;

Die Evaluation von Effektivitat und Sicherheit (“ma@vigilanz”);
Die Vermittlung von Feedback an Kliniker; und

Die Durchfihrung einer problemorientierten Quadisitherung.

83.Einige dieser Aufgaben wurden noch detailliertealgsiert. Folgende Schlul3folgerungen
konnten erarbeitet werden:

2.6.3.1. Definition von SOPs

84. Standardisierte Handlungsablaufe (“Standard Opeyd@rocedures” / “SOPs”) sollten alle
Einzelschritte eines Prozesses berlcksichtigen. fdlgenden sind jedoch in der
Qualitatssicherung der Kklinischen Anwendung von tBund Blutkomponenten von
besonderer Bedeutung:

Die Entnahme von Blutproben zur Durchfilhrung vonstVerfahren vor der
Transfusion, mit Schwerpunkt bei der Identifiziegwon Ausfihrendem, Patienten und
Proben. Die ldentifizierung sollte moéglichst dureine dem Patienten zugeordnete
personliche Identifizierungsnummer (“personal ide#tion number” / “PIN”), sowie
durch den durch das Krankenhaus zugeordneten I[2-@esl Patienten und / oder durch
Bar-Codes erfolgen;

Die Information des Patienten, sowohl vor, als asath der Transfusion;
Die Verabreichung von Blutprodukten;

Die hausliche Transfusion;

Das Follow-up nach der Transfusion;

Das Vorgehen im Fall von unerwiinschten Nebenwirkang

Das Vorgehen in Notfallsituationen;

Die Entnahme autologer Blutspenden;

Die Handhabung ungebrauchter Konserven,;

Die Lagerung von Blutprodukten auf3erhalb der Blokhaind

Die Dokumentation der oben beschriebenen Schnitieder Outcomes.

2.6.3.2. Verbreitung von entwickelten Leitlinien driSOPs

85.Es ist offensichtlich, dal3 verfaldte Leitlinien richlein durch ihre Verbreitung praktische
Anwendung finden. Daher sollte im Anschluf3 an diefiition der Leitlinien und der
standardisierten Handlungsablaufe das beteiligteoRal, wie Kliniker und Pflegekrafte, in
transfusionsmedizinischen Kursen geschult werdes.(ganisation sowohl dieser Kurse,
als auch die von Auffrischungskursen sollte unter Werantwortung des Transfusions-
Komittees erfolgen.

86.Die universitare Ausbildung sollte transfusionsrma@dsche Kurse beinhalten, um Kliniker
im optimalen Umgang mit Blut und Blutprodukten zinglen.

87.Es kdnnen auch verfeinerte Methoden zur Verbreitwmg Leitlinien in Betracht gezogen
werden, wie z.B. die Entwicklung von Anforderundssoen mit Algorithmen fir die
richtige Anwendung von Blut und Blutprodukten.
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— Verification [internal audit] of the compliance goiidelines and SOPs;
— Evaluating effectiveness and safety (haemovigilgnce
- Providing feedback to clinicians; and
— Conducting problem-oriented quality assurance.

83.Some of these tasks have been analysed more i, a@gth the following conclusion
reached.

2.6.3.1. Definition of SOPs

84.While standard operating procedures should covesteps in the process, the following
are of particular relevance for ensuring qualityha clinical use of blood products:

— Blood sampling for pretransfusion testing, focusimgidentification of the operator,
the patient and the samples. Confirmation of idieation should be carried out
preferably by verifying personal identification nbers (PINs) physically related to
the patient, such as the patient’s hospital ID cadd/or by barcodes;

- Patient’s information, both before and after trasgin;

— Administration of blood products;

- Home transfusion;

— Follow up of transfusion;

— Management in case of adverse events;

- Emergency procedures;

— Collection of autologous blood;

— Handling of unused units;

— Storage of blood products outside the blood ban#; a
— Documentation of the above described steps anadmas.

2.6.3.2. Dissemination of adopted guidelines and”O

85.1t is common experience that paper guidelines ddura into installed guidelines simply
by their distribution. Education of involved healsine professionals, such as clinicians
and nurses, through courses in transfusion medicheuld follow the definition of
guidelines and SOPs. The organisation of thesesesuras well of refresher courses,
should be under the responsibility of the transflasiommittee.

86. University courses should include transfusion meedidn order to educate clinicians in
the optimal use of blood products.

87.More sophisticated means of dissemination can la¢staken into consideration, such as
the adoption of request forms with algorithms fppepriate use of blood products.
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88.Die fortschrittlichste und effektivste Methode Zsichulung ist computergestitzt moglich:
Der Stationsarzt gibt die Anforderung in einem Paogm mit programmierten Algorithmen
ein, das vom Kliniker entweder die Ubereinstimmumi¢y den gangigen Leitlinien oder die
Angabe von zusatzlichen klinischen Grinden verlamie ein Aul3erkraftsetzen der
Leitlinien rechtfertigen. Dieser Ansatz besitzt exdem den Vorteil der Online-
Dokumentation, kann aber nur implementiert werdeenn das Krankenhaus uber ein
entsprechendes Computer-System verfligt.

2.6.3.3. Uberprufung der Einhaltung von Leitlinien

89.Es gibt zwei Moglichkeiten zur Uberpriifung der Eifthng von Leitlinien: Die
retrospektive und die fortlaufende Auditierung:

— Die retrospektive Auditierung beruht auf dem Zusamtragen und der statistischen
Analyse von Daten zum Gebrauch von Blut und Blupkten und zum Outcome. Es
sollten Indikatoren auf nationaler oder zumindegiignaler Ebene vereinbart werden,
die einen Vergleich zwischen verschiedenen Kran&esérn ermoglichen. Dies ist zwar
der am einfachsten durchfihrbare Ansatz, dennauh die Feedback-Mechanismen in
ihrer Auswirkung auf die Verbesserung der klinistieaxis verzogert.

— Die fortlaufende Auditierung basiert auf einer stagenten “zweiten Meinung” bei der
Bestellung der erforderlichen Blutprodukte. lhrestvirkung auf die Verbesserung der
klinischen Praxis erfolgt unmittelbar durch Verhéndng einer unangebrachten
Anwendung. Die “zweite Meinung” kann entweder duremen verantwortlichen
Kliniker auf Station erfolgen, der séamtliche, nichdringend erforderlichen
Blutanforderungen auditiert oder durch den Transehstienst, der die Anforderung
erhalt. Es gibt Beispiele fiur beide Moglichkeiteldie erste Moglichkeit verhindert
Konflikte zwischen den Klinikern auf Station undnddransfusionsdienst und tragt zur
Verbreitung der Leitlinien bei; die zweite kann ant einer computergestitzten
Auditierung der Blutanforderungen erfolgen und tatsiden Vorteil, daR das
Zusammentragen und die Analyse aller Daten bezuigbptimaler Anwendung
erleichtert wird.

2.6.3.4. Evaluation der Effektivitat

90. Sobald eine bestimmte Einhaltung von Leitliniereminit und dokumentiert ist, kbnnen die
Outcome-Daten nicht nur fur die Evaluation und \dexbesserung der Leitlinien verwendet
werden, sondern es kdnnen auch Kosten-Analyserchiedener Strategien durchgefihrt
werden. Die Parameter, anhand derer die Effektivitér verwendeten Blutprodukte
evaluiert werden kann, mussen definiert werden.t&@n mul3 das Zusammentragen der
Daten vereinfacht werden, ohne Kliniker durch daswélfaltigen von Daten, die bereits in
den medizinischen Aufzeichnungen vorhanden sinsitzlich zu belasten.

2.7. OKONOMISCHE ASPEKTE

91. Gesundheitsbkonomie beschaftigt sich mit den Kostend Konsequenzen in
Zusammenhang mit der Bereitstellung klinischer Wegang. Die Beriicksichtigung
Okonomischer Aspekte kann Entscheidungstragern @su@dheitswesen bei der richtigen
Allokation von Ressourcen, bei der Beurteilung deshder und neuer Technologien im
Gesundheitswesen und bei der Setzung von Priorithée rivalisierenden Technologien
leisten.
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88.The most advanced and effective means of educatiprovided by computer reminders:
the physician in the ward enters the request irompeiterised programme, with pre-
established algorithms, that guides the clinicmodmply with the accepted guidelines, or
asks for additional clinical reasons to overridenth This approach has the advantage of
providing also an online documentation, but can if@lemented only in case an
integrated hospital information system has beenrpplace.

2.6.3.3. Verification of compliance with guidelines

89.There are two ways to verify the compliance with #tcepted guidelines: retrospective
audit and concurrent audit:

Retrospective audit is based on the collection &tatistical analysis of data related
to the utilisation of blood products and to thecome. Indicators should be agreed
upon al national or at least regional level, inesrtb make possible a comparison
between different hospitals. This is the most f@dasapproach, but its impact in

improving clinical practice, based on a feedbacthoclinicians, is delayed.

Concurrent audit is based on a ‘second opinionthattime of issuing the request of
blood products and its impact in improving clinigahctice is immediate, preventing
inappropriate use. The ‘second opinion’ can bergeiher in the clinical ward by a

clinician in charge of auditing all non-urgent biboequests, or by the transfusion
service receiving the request. There are exampplbsth solutions: the first solution

avoids conflicts between the clinicians in the vgaamhd the staff of the transfusion
service and contributes to the dissemination ofghiglelines; the second solution
can be realised by means of a computerised audhitoofl request in the transfusion
service and has the advantage of facilitating tbiection and analysis of data
related to optimal use.

2.6.3.4. Evaluation of effectiveness

90.0nce compliance with the guidelines has been aelli@and documented, data on the
outcomes can be used not only to verify their appateness and contribute to their
improvement but also to carry out cost analysisdiffierent strategies. Parameters to
evaluate the efficacy of the blood products usenlydver, have to be defined and the
collection of data needs to be facilitated withdutrdening clinicians with copying
information that should already be in the medieabrds.

2.7. ECONOMIC ASPECTS

91.Health economics addresses the costs and consegu@fcproviding clinical care.
Consideration of economic aspects can offer asgistto health care decision-makers in
the appropriate allocation of resources, in theiesgvof existing and new health
technologies, as well as on the prioritisationahpeting technologies.

33



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Schlu3folgerungen und Empfehlungen

92.Die Europaische Gemeinschaft gibt jedes Jahr Willeonen Euros fir das Sammeln, die
Verarbeitung und den Verbrauch von Blut und Blutmkten aus. Die veroffentlichten
Kosten enthalten haufig weder die dkonomischen Kguenzen von zu geringer, zu
hoher und unangebrachter Anwendung, noch beschéfsge sich mit weiterfihrenden
okonomischen Konsequenzen wie denjenigen, die smls unerwinschten
Nebenwirkungen, aus Produktivitatsverlust oderraaaschlichem Leiden ergeben.

93. Obwohl die Ressourcen knapp sind, sind deutlichierdohiede in der Transfusionspraxis
und eine nicht optimale Anwendung dieser Produktghgewiesen, was Moglichkeiten zu
einem effizienteren Einsatz impliziert. Die hohewsken dieser Produkte belasten die
Wirtschaft einiger Lander vor allem dort, wo verbase Technologien neue Erwartungen
auf den Gebieten der Sicherheit, Diagnosestellungd LAnwendung schaffen.
Begriindungen fur die Allokation von Ressourcen tsoll nur nach sorgfaltiger
Betrachtung des klinischen und 6konomischen Bensbtcher Entwicklungen getroffen
werden.

2.7.1. Perspektiven

94.Okonomische Evaluationen kénnen von verschiederenspBktiven aus durchgefihrt
werden: aus der Gesellschaftsperspektive, der &ldigp des Leistungstragers oder der
des Leistungserbringers. Die meisten Fachleutemalie Gesellschaftsperspektive fir die
wichtigste. Es ist wichtig, da? unabhéngig von dmtrachteten Perspektive die
Moglichkeit gegeben ist, Ressourcen zwischen verdenen Budgets zu verteilen, um
eine angemessene Leistungserbringung und die dfi@isversorgung von Patienten
ermoglichen zu kénnen.

2.7.2. Informationsbedarf

95.Um die zukinftigen Bedurfnisse fur Blut und Blutgukte in der Européischen
Gemeinschaft planen zu kénnen und um sicherzustedla3 die optimale Anwendung
unterstitzt wird, ist ein hohes MalRR an Evidenz moihge Vorraussetzung fir das
Verstandnis wie und warum diese Produkte verwewdeden.

2.7.3. Okonomische Evaluation

96.Eine Anzahl von mit Effektivitats-Studien verbundaenbkonomischen Evalutionen sind
erforderlich. Diese kdnnten beinhalten:

— Eine systematische Durchsicht der aktuellen Literaber die Kosten-Effektivitat von
Blut und Blutprodukten;

— Die optimale Gr6éRe von Blutsammel-, Blutverarbejsmn und Blutverteilungs-
einrichtungen;

— Eine Aufstellung der Kosten von Blut und Blutprotirk in jedem Mitgliedsland und
die Methoden ihrer Berechnung;

— Den Nutzen von rekombinanten versus aus Plasmargemen Gerinnungsfaktoren;

— Den Nutzen der primaren Prophylaxe mit Gerinnurigsfan bei Kindern und
Erwachsenen;

— Die optimale Anwendung von DNA-Testverfahren baitBind Blutprodukten;

— Die Leukozytendepletion von Erythrozytenkonzentratersus “buffy-coat” - freie
Erythrozytenkonzentrate;

— Die gesamtokonomischen Auswirkungen der nicht ogitsm Anwendung von Blut
und Blutprodukten.
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92.The European Community spends many million Euroshegear on the collection,

processing and use of blood and blood productslighelol costs often do not include the
economic consequences of underuse, overuse andenisor do they address the
associated wider economic consequences, includingvanted effects, loss of
productivity, and human suffering.

93.While resources are scarce, there is evidence dfedavariation in practice and the less

than optimal use of these products indicating séopemproved efficiency. The high cost

of these products places burdens on the economissnee countries especially where
improving healthcare technologies can create nemades in the areas of safety,
diagnosis and use. Justification for the allocatddmesources should be made only after
careful consideration of the clinical and econobeaefits of such developments.

2.7.1.Perspectives

94.Economic evaluations can be viewed from a numbetliitérent perspectives: societal,

payer, or provider. Most authorities consider tlogietal perspective to be the most
important. It is important that whichever perspeetis considered there is the ability to
move resources between the various budgets in dadexnsure appropriate service
provision and clinical care for patients.

2.7.2. Information needs

95.1n order to plan for the future needs for blood &labd products in the EC and to ensure

that optimal use is supported, a strong evidenc® ba a necessary requirement to
understand how and why these products are used.

2.7.3. Economic evaluations

96. A number of economic evaluations linked to effeetigss studies needs to be undertaken.

These might include:

— A systematic review of current literature about tust effectiveness of blood and
blood products;

— The optimal size of blood collection-processinguilisition services;

— A review of each Member State’s unit costs of bl@nd blood products and the
method for calculation;

— The use of recombinant vs. plasma-derived cloftiotprs;

— The use of primary prophylaxis of clotting factarschildren and adults;
— The optimal use of NAT testing of blood and blood;

— Leucodepletion of red cells vs. buffy coat-free cetls;

— The overall economic implications of the failure use blood and blood products
optimally.
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3. EMPFEHLUNGEN

3.1. ERYTHROZYTENKONZENTRATE

3.1.1. Versorgung

97.Die Verringerung der unangemessenen Anwendung YuinkBnnte dazu beitragen, die
Inzidenz und das Ausmal von Blutknappheit zu miaiem. Die Einrichtung eines Blut-
Austausch-Programms in der Europaischen Gemeirisshlffie in Erwagung gezogen
werden. Die Verwaltung von Krankenhauslagerbestérgigite optimiert werden und
den Gebrauch von Blut-Anforderungslisten einsclaref3

98. Ein Blut-Austausch-Programm in der Europaischen &eschaft kdonnte als eine
Einzeleinrichtung geplant werden, die als koordenele Zentrale Verknappungen und
verfligbare Bestande verschiedener Blutzentren raarider abstimmen kdnnte. Solche
Netzwerke existieren mit unterschiedlichem Erfolg werschiedenen europaischen
Zentren. Ein Pilotprojekt ware notwendig um zur&td ob ein entsprechendes System
nutzlich oder effektiv ware.

3.1.2. Verbleibendes Risiko

99.Bei der Einflhrung neuer Strategien zur Verbessedar Transfusionsicherheit sollten
anhand der letztendlich erreichbaren Sicherheits@uge Prioritaten gesetzt werden. In
Bezug auf den “Zugewinn an Gesundheit” und den &wsirteil konnte die Optimierung
der Blut-Transfusionspraktiken wesentlich effektiveein als die Einfihrung neuer
Teststrategien.

100Die organisatorischen Praktiken in Zusammenhangrnaibhsfusionen, einschlief3lich der
Empfangeridentifizierung und der Kompatibilitatstesy zeigen innerhalb der
Europaischen Gemeinschaft weite Unterschiede aef.@dinde fir diese Unterschiede
und ihr moglicher Vorteil missen kritisch Uberpriferden. Die durch ABO-mismatch
verursachte Mortalitat und Morbiditat stellt in dggsamten Europdischen Gemeinschaft
weiterhin ein sehr ernstes Problem dar und ist udich weitaus gréf3er als irgendein
verbleibendes virales Risiko. Effektive Moglichlesit dieses Risiko gegen Null zu
reduzieren, missen gefunden werden und an dieeflpezGegebenheiten der einzelnen
Krankenhduser angepalit werden.

101Bestimmte eindeutige Indikationen zur Leukozytenetgpn sind allgemein anerkannt
und implementiert. Dort, wo die Leukozytendepletiootwendig ist, sollte sie auf
kontrollierte Art und Weise in einer hierfir vorgéenen Einrichtung durchgefihrt
werden. Dies sollte innerhalb eines optimalen Aaitts nach der Blutspende erfolgen,
um das Risiko von Bakterienwachstum auszuschlief3en.

3.1.3. Klinische Wirksamkeit

102Die Patienten bendtigen ein Produkt, das uUber emaximale Fahigkeit zur
Sauerstoffabgabe verfligt und ein minimales Risiksitat. Eine durch den Klinischen
Nutzen definierte, optimale Lagerungszeit und dpinsalen Lagerungsbedingungen
wurden noch nicht bestimmt. Dies ist dringend eléolich.
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3. RECOMMENDATIONS

3.1. RED BLOOD CELLS

3.1.1. Supply

97.Reduction of inappropriate blood use should helmioimise the incidence and severity
of blood shortages. Consideration should be giweredtablishing a blood exchange
programme in the European Community. Hospital itwgn management should be
optimised and should include the use of blood angeschedules.

98.An EC blood exchange programme could be envisaged single office serving as a
central co-ordinating base matching shortages amdlahle stock in different blood
centres. Such networks exist with varying suctéesseveral European centres. A pilot
project would be necessary to assess whether shensyvould be useful or effective.

3.1.2. Residual risk

99.Introduction of new strategies to improve transfassafety should be prioritised on the
basis of achievable safety gains. Optimising bltadsfusion practices could be much
more effective in terms of health gain and cos#fiethan additional testing strategies.

100.The administrative practices related to transfusinduding recipient identification and
compatibility testing, vary widely in the Communityhe basis for and the benefits of
these differences need to be critically reviewedrtility and morbidity from ABO
mismatch remains a very serious problem througttmuCommunity, and is probably far
greater than any residual virus risk. Effectiveteyss that reduce this risk to zero must be
identified and adopted particularly at the hosgdeakl.

101 Certain definite indications for leucodepletion ayenerally agreed and implemented.
Where leucodepletion is required it should be peréa in a controlled fashion in a
blood centre or facility, and in an optimum relatito the time of donation so as to
minimise any risk of bacterial proliferation.

3.1.3. Efficacy

102 Patients require a product that has maximum oxytgdivery capability and minimised
risk. As optimum storage time and conditions asneef by clinical utility have never
been determined they need to be urgently addressed.
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3.1.4. Unangemessener Gebrauch

103Jedes Krankenhaus, das Bluttransfusionen vornimmfjuld Uber ein

Qualitatsmanagement-System verfiigen, das eindihierhannte und speziell geschulte
Person mit Verantwortung fur die Qualitdt der Tfas®nsdurchfihrung an diesem
Krankenhaus vorsient und das sowohl ein fortlaudsnd systematisches
Schulungsprogramm, als auch eine dokumentiertesystématische Form der klinischen
Auditierung beinhaltet. Dieses System der klinischi&uditierung sollte spezifische,
anerkannte Mal3Bnahmen zur Auditierung benutzennderhalb der Européaischen Union
(wo sie erst noch spezifiziert werden mussen) dilitte sein sollten und weiterhin eine
standardisierte Form zur jahrlichen Verdoffentlicgudes Auditierungsberichts.

104 Geeignete Blut-Einsparprogramme sollten in jedenKenhaus genutzt werden.

105Auf die Entwicklung effektiver transfusionsmedi®cher Schulungsprogramme sollte
sowohl wahrend, als auch nach der Ausbildung getadrden.

106 Gut geplante Studien im groRen Format zur Blut-$tasion bei erwachsenen und
padiatrischen chirurgischen Patienten sind notwgnan grundlegende Outcome-Daten
zu liefern. Diese Studien konnten auf der Ebene Heropaischen Gemeinschaft
organisiert und finanziert werden.

3.2. THROMBOZYTENKONZENTRATE

3.2.1. Produkte und ihre Verfligbarkeit

107 Thrombozytenkonzentrate sollten so aufbereitet geldgert werden, dafd der maximale
therapeutische Nutzen erreicht und unerwiinschekiffminimiert werden.

108In Bezug auf die Verflugbarkeit besteht die dringendotwendigkeit, sowohl die
Auswirkungen madoglicher Verzdgerungen innerhalb dgrsamten Thrombozyten-
Transfusions-Kette, als auch die Kosten-Effektividér Thrombozyten-Transfusion, die
sich durch die Einfuhrung von DNA-Testverfahrenedrgn, zu untersuchen. Blutdienste
sollten so organisiert sein, dal3:

— zeitabhangige und anderweitige mogliche Verknappongvie z.B. die seltener
Thrombozyten-Phanotypen, minimiert werden (hierrkéndie Zusammenarbeit der
Mitgliedstaaten zum Erfolg beitragen); und

— die Verschwendung der Produkte minimiert wird, ohdal} die Qualitat der
Thrombozytenkonzentrate abnimmt.

109Die  Einfuhrung  von DNA-Testverfahren  sollte  die igebe  von
Thrombozytenkonzentraten in weniger als 24 Stumdeah der Spende erméglichen.

3.2.2.Indikationen und Transfusionsgrenzen

110Die klinische Entscheidung, Thrombozyten zu trandieren, sollte auf der sorgféaltigen
Evaluation der individuellen Gegebenheiten des jgyes Patienten, einschlie3lich der
Blutungsanamnese, der Blutungsneigung, der aktudlleombozytenzahl oder anderer
Laboruntersuchungen, die die Thrombozytenfunktieedergeben, basieren.
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3.1.4. Inappropriate use

103 Every hospital undertaking blood transfusion musteha quality management system in
place, that includes a designated and specialiyelaindividual with responsibility for
the quality of transfusion practice in the hospitald that includes a systematic
programme of ongoing education and a documentedsgstématic approach to clinical
audit. This system of clinical audit should useepted specified audit measures
uniformly adopted throughout the Community (to heedfied) and a standardised,
published audit report format, with published arimaports.

104 Appropriate blood conservation programmes shoulchhese in every hospital.

105Attention should be given to the development okeile education programmes in
transfusion at undergraduate and postgraduate level

106.There is an urgent need for well-designed largéesstudies in blood transfusion in
surgical patients, both adult and paediatric, tovigle even quite basic outcome data.
These studies could be organised and funded omanrDaity level.

3.2. PLATELETS

3.2.1. Products and their availability

107 Platelet products should be prepared and storeas 90 maintain maximal therapeutic
outcome and minimise untoward effects.

108 Concerning availability, there is an urgent neeévaluate the impact of possible delays
throughout the platelet transfusion chain as wslltlze cost-effectiveness of platelet
transfusion therapy resulting from the introductadNAT testing. Blood services should
be organised in such a way so as to:

— minimise temporary and other possible shortages, ®re phenotype platelets
(collaboration between Member States may contribuseiccess in this respect); and

- minimise the wastage of products without comprongisthe quality of platelet
concentrates.

109The implementation of NAT tests should enable tbkease of platelet concentrates
preferably in less than 24 hours after donation.

3.2.2.Indications and platelet transfusion threshid levels

110.The clinical decision to transfuse platelets shdwgdbased on careful evaluation of the
individual patient’s condition, including bleedimgstory, bleeding tendency, in addition
to actual platelet count or any laboratory reseflecting platelet function.
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111Die Entwicklung eines Algorithmus zur Definition woTransfusionsbedirfnissen zur
Unterstitzung der klinischen Entscheidungsfindungd vdringend empfohlen. Solche
Algorithmen sollten unter Zusammenarbeit klinischerd transfusionsmedizinischer
Spezialisten entwickelt und regelméanRig tberarbaitetien.

3.2.3. Dosierung und klinische Wirksamkeit

112Das Outcome einer Thrombozytentransfusion, bespike in Form des korrigierten
Thrombozyten-Inkrements (“corrected count increrhériCCl”), sollte als Grundlage
fur eine verbesserte Transfusionspraxis evaluiererden. Dies erfordert die
Untersuchung der Wiederfindungsrate der Thromboz{/igatelet recovery” oder “CI"),
des jeweiligen Anstiegs der Thrombozytenzahl unsl deitraums (der Tage) zwischen
zwei Transfusionen.

113Es wird empfohlen, die Forschung zur Entwicklungeigeeterer Techniken fur das
Monitoring der klinischen Wirksamkeit der Thrombteytransfusion zu unterstitzen.

3.2.4. Refraktarzustande

114Die Alloimmunisierung von Patienten, die aller Wsdireinlichkeit nach wiederholt
Thrombozytenkonzentrate bendtigen werden, solltbindert werden. Dies sollte durch
die Anwendung von Produkten mit geringerer Immumitgé, wie leukozytendepletierte
Blutkomponenten erfolgen.

3.2.5. Qualitatsaspekte und Hamovigilanz

115Algorithmen zur korrekten Anwendung von Thrombonikenzentraten sollten
zusatzlich zur Einfihrung von Hamovigilanz-Systemeails Bestandteil eines
Qualitatssicherungssystems entwickelt werden. Sowl@h klinische Wirksamkeit der
Thrombozytentransfusion, als auch die assoziiekehenwirkungen, sollten registriert
werden. Parameter zur Messung des Outcomes desflisaomen sollten identifiziert und
im Rahmen eines geeigneten Qualitats-Systems eviwuerden.

3.3. GEFRORENES FRISCHPLASMA

116Zur Erhdéhung der Sicherheit sollten virusatteneieoder quarantdnegelagerte GFP-
Préaparate zur Anwendung kommen.

117Das klinische und das biologische Ergebnis der G¥ision sollte einem Monitoring
unterliegen, da verschiedene GFP-Qualitdten vedkighind und das individuelle
Ansprechen von Patienten mit Gerinnungsstorungérsohiedlich sein kann.

118Da der beabsichtigte klinische Nutzen von GFP inr de€orrektur von
Gerinnungsstorungen besteht, sind Labortests sohem Erfassung hamostaseologischer
Ablaufe essentiell fir seine optimale Anwendungedsetzt die standige Verfluigbarkeit
eines Gerinnungslabors voraus.

119Die Dauer der Therapie sollte durch Klinische Bebiiang und durch
Verlaufsbestimmung der Gerinnungsparameter bestwwerden.
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111To support clinical decision making, it is stronggcommended that an algorithm for
defining transfusion needs be developed. Such ighgas should be developed and
implemented through the cooperative efforts of ichh and transfusion medicine
specialists, and be subject to regular review.

3.2.3. Dosage and efficacy

112The outcome of platelet transfusion in terms ofrected platelet increment (CCI), for
example, should be evaluated as a basis for imgroeasfusion practice. This involves
assessing platelet recovery (or CI), actual in&dasplatelet count, and time (days)
between two transfusions.

1131t is recommended that research on developing tbietthiniques to monitor the efficacy
of platelet transfusion be supported.

3.2.4. Refractoriness

114 Efforts should be made to prevent alloimmunisatiompatients who are expected to be
given repeated platelet transfusions by using ptsdénown to be less immunogenic
such as leucocyte depleted cellular blood compaenent

3.2.5. Quality aspects and haemovigilance

115Development of algorithms in the appropriate uselafelet concentrates, in addition to
the establishment of haemovigilance systems, i®cated as part of a quality system.
The efficacy of platelet transfusion as well as #ssociated side effects should be
assessed. Parameters on transfusion out-come dh@uthistered and evaluated within
an appropriate healthcare quality system.

3.3. FRESH FROZEN PLASMA

116 For improved safety, FFP products that have beamagtined or virus attenuated should
be used.

117The clinical and biological results of FFP infusishould be monitored since there are
different FFP qualities available and the individuasponse of the patients with
coagulation disorders may be variable.

118Since the intended benefit of FFP is the correctbrroagulation disorders, tests that
assess the haemostatic functions and provide sesytdly are essential for its optimal
use. This implies the permanent availability odldratory to perform coagulation tests.

119The duration of therapy should be determined bwyicdl evaluation and serial
determination of coagulation parameters.
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120Die zahlreichen vorhandenen Leitlinien sollten hammiert werden. lhre Verbreitung
und Implementierung sollte durch Qualitatssichesdfgsteme energisch vorangetrieben
werden. Als eine mogliche Mallnahme zur gezielteremwvendung sollten in
Anforderungs-, bzw. Verschreibungsformularen zusemgefaldte Leitlinien integriert
werden. Der Effekt solcher Formulare sollte evatuierden.

121Die Schulung des medizinischen Personals sollieegsert werden.

3.4. ALBUMIN

122Die Evidenz aus veréffentlichten klinischen Studimr Anwendung von Albumin ist
ungenigend. Zur Uberzeugenden Darstellung dessétian Nutzens von Albumin in
Bezug auf mel3bare klinische Endpunkte im Vergleschanderen Kolloiden werden
wesentlich umfangreichere Daten aus weiteren, geplagten Kklinischen Studien
erforderlich sein.

124. Da ein madglicher schadlicher Effekt von Albumin durdie Meta-Analyse der
“Cochrane Injuries Group Albumin Reviewers” aufgerevurde, sind weitere Studien
zur Mortalitat notwendig.

124Die Kklinischen Auswirkungen von Préparaten mit sthiedlichen Albumin
Konzentrationen und einem unterschiedlichen GedralNatrium sind unklar und sollten
hinsichtlich der klinischen Effektivitdt und der @komischen Konsequenzen weiter
abgeklart werden.

3.5. GERINNUNGSFAKTOREN

125Um den zukinftigen Bedarf an teuren Blutprodukt@emerhalb der Europaischen
Gemeinschaft abschatzen zu konnen, sollten Patiegister fur Patienten mit
Hamophilie oder ahnlichen Erkrankungen eingefiuiherden und in jedem Land der
Europaischen Gemeinschaft unterhalten werden.

126In der Europaischen Gemeinschaft sollte in Koopamataller Mitgliedstaaten ein
Hamovigilanz- oder Pharmakovigilanz-Programm etablwerden, um Daten Uber
Patienten mit Inhibitor-Bildung, allergischen Rdaken, Ubertragung von Viren oder
verschiedenen anderen Komplikationen zu sammeln.

127In Ubereinstimmung mit den ublichen Kriterien sellin jedem Mitgliedslands ein
Netzwerk von Zentren mit umfassender Betreuung ifi@@hensive Care Centres” /
“CCCs") etabliert werden, das eine Klinische unboléechnische Versorgung rund um
die Uhr ermdglicht und allen Patienten zugénglgth i

128 Ausreichende Mengen an Gerinnungsfaktor-Konzemtrdte@ die Behandlung von
Patienten mit Hamophilie und &hnlichen Erkrankungetiten in jedem Mitgliedsland
verfugbar sein. Obwohl festgestellt wurde, dald mikombinanten Produkte die aus
Plasma Gewonnenen schrittweise verdrangen konmgiten ausreichende Mengen
sowohl an aus Plasma gewonnenen, als auch an retamdn Produkten weiterhin zur
Verfugung stehen. Individuelle Praferenzen im Hulblauf den jeweiligen Patienten
sollten bei der Wahl der Produkte in Betracht genogerden.
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120The numerous existing guidelines should be harmednisTheir dissemination and
implementation should be strongly reinforced byligpassurance systems. As a possible
way to improved application, summarised guidelislesuld be included on prescription
forms and their impact should be measured.

121 The education of medical personnel should be imgutov

3.4. ALBUMIN

122The existing evidence from published clinical sasdiaddressing albumin use is
insufficient. A convincing elaboration of benefa$ albumin with respect to measurable
clinical endpoints in comparison to other colloidl need substantially augmented
evidence by further well-designed clinical studies.

123Since a potential deleterious effect of albuminugndn has been highlighted in the
Cochrane Injuries Group Albumin Reviewers meta-ysig) further studies on mortality
are required.

124The impact of preparations with different alboumioncentrations and their respective
sodium content is unresolved and should be stutlietier with respect to clinical
efficacy and economic consequences.

3.5. CLOTTING FACTOR CONCENTRATES

125In order that future requirements for expensiveoblgroducts within the European
Community can be assessed, registers of patietiishaemophilia and related disorders
should be established and maintained in each MeBilag¢e of the Community.

126 A haemovigilance or pharmacovigilance programmeukhde established in the
Community, in cooperation with each Member State,gather information on such
patient complications as inhibitor developmentergic reactions, viral transmission and
other miscellaneous adverse events.

127 A network of Comprehensive Care Centres shoulddb@béshed within each Member
State, in accordance with common criteria, whichuldgprovide 24-hour clinical and
laboratory service and be accessible to all patient

128 Adequate amounts of coagulation factor concentraeshe treatment of patients with
haemophilia and related disorders should be availabeach Member State. Quantities
of both plasma-derived and recombinant productsilshbe maintained, although it is
recognised that recombinant products could graguslipplant plasma-derived ones.
Individual patient preferences should be taken iotmsideration when choosing
products.
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129Besondere Beachtung sollte die Europaische Genfgifisden moglichen negativen
Auswirkungen fur den Fall eines Monopols in der didion von Gerinnungsfaktor-
Konzentraten zukommen lassen. Die Forschung imi&emntstehender rekombinanter
Technologien in der Europaischen Gemeinschaft nefi®dert und finanziert werden.

130Die zahlreichen Leitlinien der medizinischen Ingitnen in den verschiedenen
Mitgliedstaaten der Europaischen Gemeinschaftesoltarmonisiert und um Ratschlage
zu Dosierung in der Behandlung gewdhnlicher spamtdiutungsprobleme erweitert
werden.

131Als allgemeine Regel wird die prophylaktische Ballang von Kindern mit schwerer
Hamophilie empfohlen.

132Ilmmuntoleranz-Verfahren sollten allen Hamophiligi®sen, die neue inhibitorische
Antikorper entwickeln, angeboten werden.

133Das Outcome der Behandlung, einschlie3lich von rRetern zur Erfassung der
Lebensqualitdt und von 6konomischen Aspekten, magh revaluiert werden. Weitere
Studien, die finanzielle Unterstiitzung bendtigemdea, sollten initiiert werden.

3.6. QUALITATSMANAGEMENT

134 Es ist dringend erforderlich, das Engagement désdBeidungstrager auf nationaler und
lokaler Ebene bei der Einfuhrung eines Qualitditssgament-Systems an den
Krankenh&usern zum klinischen Gebrauch von Blutpkteh zu fordern.

135Es mul3 gewahrleistet sein, dal3:

- Ein Qualitatsbeauftragter fur den klinischen Gebhawon Blutprodukten ernannt wird
und befugt ist, in Zusammenarbeit mit dem Transfuskomittee des Krankenhauses
Maflinahmen zur Qualitatssicherung und Qualitatsesdyang durchzufihren;

— Der Qualitatsbeauftragte sollte zusammen mit demngfusionskommitte fir die
Entwicklung und die Verbreitung von Leitlinien undon standardisierten
Handlungsanweisungen (“standard operating procetiuréSOPSs”) verantwortlich
sein und ihre Anwendung durch das medizinischedraigiberprifen.

136 Es mul3 gewabhrleistet sein, dali3:

— Strategien zur optimalen Anwendung von Blutprodokeatwickelt werden, die die
bestmoglichste Kooperation zwischen allen Leisuriggggern im Gesundheitswesen
ermadglichen.

137Es ist dringend erforderlich:

— Kontrollierte Studien zur Definition der richtigégmwendung von Blutprodukten und
der fur die Messung von Kklinischer Wirksamkeit wwh Outcomes erforderlichen
Parameter durchzufuhren;

— Die Indikationen fur den Gebrauch von Blutprodukterauf den
Anforderungsdokumenten festzuhalten;

- Eine begrenzte Anzahl allgemeiner Indikatoren zt@ing®en, die den Vergleich
zwischen verschiedenen Krankenhausern erlaubediarufmerksamkeit gegentber
unangemessenem Gebrauch steigern.
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129 Particular attention needs to be taken by the EaopCommunity on the possible
adverse consequences should a monopoly for theugtiod of coagulation factor
concentrates emerge. Research on the developmentnwrging recombinant
technologies in the Community needs to be encodragd funded.

130.The numerous guidelines from medical bodies invilieous Member States should be
harmonised and expanded to include advice on dsstgethe treatment of common
spontaneous bleeding problems.

131As a general rule, prophylactic treatment for afeiid with severe haemophilia is
recommended.

132Ilmmune tolerance should be offered to all patievitt haemophilia who develop new
inhibitory antibodies.

133The outcome of treatment, including parametergedléo quality of life and economic
aspects, still needs to be assessed, and furtidtest which will require funding, should
be initiated.

3.6. QUALITY MANAGEMENT

134 There is an urgent need to foster the commitmedeoision makers, both at national and
local levels, to establish a Quality Managementt&yswithin hospitals for the clinical
use of blood products.

135There is the need to ensure that:

— A quality manager for clinical use of blood produict appointed and empowered to
take appropriate actions to ensure and improveitguah co-operation with the
hospital transfusion committee; and

— The quality manager, along with the transfusion wuttee, should be responsible for
defining and disseminating guidelines and SOPoftimal use of blood products,
and verifying their application by the healthcarefpssionals.

136.There is the need to ensure that:

— Strategies are developed to maximise the cooperafi@ll healthcare professionals

in the achievement of optimal use of blood products
137 There is an urgent need to:

— Carry out controlled studies to define the appteruse for blood products and the
parameters needed to evaluate their efficacy atabome;

— Document the indications for the use of blood patslon the request form; and

— Define a limited number of common indicators inartb allow comparison between
different hospitals and increase awareness of nogpiate use.
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138Es ist dringend erforderlich:

— Ein fortlaufendes, vom Transfusionskomittee organies Schulungsprogramm fur
medizinisches Personal, das in den Gebrauch votpmhllukten involviert ist, zu
fordern; und

— Transfusionsmedizin in Aus- und Weiterbildung ztegrieren.

139Bei der Entwicklung von standardisierten Handluhdgiafen sollte besonderes
Augenmerk auf die Verhinderung von Transfusionsehesféllen, auf die Neuordnung
von Prozessen und - falls méglich - auf die Einfiifyy neuartiger Hilfsmittel zur
Informationsverarbeitung, wie z.B. tragbare Barcbdsegerate, die zur Feststellung der
Identitdt des Patienten, der Blutproben und deregekeichneten Konserven dienen,
gerichtet werden.

140Die Einfihrung eines Informations- und Dokumentaggystems im jeweiligen
Krankenhaus ist dringend zu empfehlen. Dies koOmie Zusammenstellung und die
Analyse von Daten zum Gebrauch von Blutproduktarkstereinfachen.

3.7. OKONOMISCHE ASPEKTE
3.7.1. Information

141Die Daten zum Verbrauch von Blut und Blutprodukteollten innerhalb der
Europaischen Gemeinschaft erfal3t werden, um demsaladinlichen klinischen Bedarf
zu bestimmen und so die Planung der zukinftigesdfgung zu unterstitzen.

142Der Verbrauch von Blut und Blutprodukten fir die hBedlung von Patienten mit
reprasentativem Befund (“index conditions”), soli@hrlich fir jeden Mitgliedstaat
festgehalten werden, um grundlegende Daten unédtaten fir Vergleiche zu erhalten.

143Es sollte versucht werden, den Verbrauch von Baapkten und die klinischen
Umstande, unter denen sie verwendet werden, innZmgsmhang zu bringen. Dies kénnte
am besten durch automatisierte Datenbanken, denraGeb elektronischer
Patientenbdgen und elektronische Verschreibungchtreerden.

144 Evaluationen zum Gebrauch von Blut und Blutprodokteollten sowohl mit
okonomischen, als auch mit klinischen Methoden higetihrt werden, um das Muster
des Gebrauchs zu bestimmen, die AngemessenheiAmdeendung sicherzustellen und
den Effekt von Schulungsprogrammen festzustellam. Einschatzung der optimalen
Anwendung sollten (geeignete) Indikatoren entwitkedrden.

145Es sollte erwogen werden, derartige Studien inrlerlieer gesamten Europdischen
Gemeinschaft finanziell zu unterstttzen.

3.7.2. Zukunftige Anforderungen

146Der Gebrauch von aus Plasma gewonnenen Produkee@luimin, Immunglobulinen,
Faktor VIl und Faktor IX ist im Wandel begriffeDies wird auf die zukinftigen Kosten
und die zukunftige Verfugbarkeit dieser Produktelign Einflul3 haben. Es sollte eine
Studie zur Untersuchung der zukinftigen BedirfnigseBlut und Blutprodukten mit
angemessener Berucksichtigung dkonomischer Faktdwechgefihrt werden, um die
wirtschaftliche Position von Blutspendediensten uindktionierender Industrie zu
ermitteln.
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138.There is an urgent need to foster:

— A continuing education programme for healthcarefgasionals involved in the
clinical use of blood products organised by thagfasion committee; and

— Inclusion of transfusion medicine in undergradwatd postgraduate training.

1391n defining SOPs, particular attention should beegito preventing transfusion errors, re-
engineering the process, and introducing, if pdssiimformation instruments, such as
portable barcode readers, to assess the identityegbatient, the blood samples and the
assigned unit.

140The establishment of an integrated hospital inféiwnaand documentation system is
strongly recommended, since this could greatlylifatg the collection and analysis of
data related to the use of blood products.

3.7. ECONOMIC ASPECTS

3.7.1. Information needs

141The epidemiology of blood and blood product useuhde assessed in the European
Community to determine the likely clinical need assist in planning future provision.

142 Blood and blood product use for the treatment ¢iepés with index conditions should be
recorded for each Member State on an annual basovide baselines and indicators
for comparison.

143 Consideration should be made for a linkage betwg®duct usage and the clinical
conditions for which they are being used. This rhigi best achieved through the use of
automated databases, the use of electronic patienmitds and electronic prescribing.

144 Reviews of blood and blood product use should b®lgoted using economic as well as
clinical measures to determine the patterns of ejstigascertain appropriateness of use,
and to assess the effect of education programmeécakors should be developed to
reflect optimum usage.

145 Consideration should be given to sponsoring thésegskof studies across the European
Community

3.7.2. Future demands

1461t is recognised that there are changes underwakedrrelative use of plasma-derived
albumin, immunoglobulins, Factors VIII and IX. Thisll have important consequences
on the costs and availability of these producthenfuture. A study of the future demand
and need for blood and blood products should beniakien with appropriate assessment
of the economic factors to determine the viabibfyblood collection and fractionation
centres.
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147Die Zentren der Plasmaindustrie sollten in der pé@iechen Gemeinschaft auf sinnvolle
Weise verteilt werden. Die wirtschaftliche Effizendieser Zentren und nationale
Abhangigkeiten, die sich aus dem Konzept der eigedsgen Versorgung (“self
sufficiency”) ergeben, sollten beriicksichtigt werde

3.7.3. Anforderungen an die Schulung

148 Aus- und Weiterbildung, sowie Trainingsprogrammedillie Kliniker, die mit Blut oder
Blutprodukten umgehen, sollten gefdrdert werdenit&ain sollten Moglichkeiten, den
Einflul3 von klinischen Empfehlungen und Leitliniem erhéhen, eruiert werden.

3.7.4. Allgemeine Empfehlung

149 Okonomische Evaluation sollte die Anstrengungereiner verbesserten Effizienz im
Umgang mit Ressourcen und in der optimalen Anwegdwon Blut und Blutprodukten
unterstitzen und das Prinzip der freiwilligen ugetfitiche Blutspende aufrecht erhalten.

150Das Prinzip und die Notwendigkeit zur eigenstandiyersorgung (“self sufficiency”)
sollte im Hinblick auf die sich weiterentwickeln&gropaische Gemeinschaft im Kontext
von Sicherheit, Verfugbarkeit, ethischen und O6koisoien Gesichtspunkten neu
definiert werden.
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147 Consideration should be given to the rational distron of these centres throughout the
European Community, their commercial viability amtional dependency in the context
of self-sufficiency.

3.7.3. Education requirements

148Undergraduate and post-registration education aadirtg of all clinicians who use
blood and blood products should be promoted. Wéysooeasing the impact of clinical
recommendations and guidelines should be investigat

3.7.4.General recommendation

149 Economic evaluation should underpin the drive tpriove the efficiency of resourcing
and optimal use of blood and blood products, whilaintaining the principle of
voluntary non-remunerated blood donation.

150.The principle and the need for self-sufficiency Wdobe re-assessed in the context of

safety, availability, ethics and economics, in viefathe continuing development of the
European Community.

49



50

Blood Initiative. 20-22 May 1999. Wildbad Kreuth



Presidency
of the
European Union

BLOOD SAFETY IN THE EUROPEAN COMMUNITY:
AN INITIATIVE FOR OPTIMAL USE

Under the auspices of:
the Federal Ministry of Health
with financial support from the
Commission of the European Communities

Wildbad Kreuth, Germany
20-22 May 1999

Discussion Papers

Copyright belongs to the European Commission
* Agreement Soc 98 201622 05F04

51

i D}g!:TSCHI.AND /




52

Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Discussion Papers



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Discussion Papers — Background

1. Background Document

1.1. Introduction

1.

In the course of the twentieth century, momentadigaaces in science and technology
have resulted in remarkable developments in arelased to medicine and health care
delivery. Notable among them is the routine utilma of blood, its precursors,
components, and derivatives in clinical treatmard preventive medicine. But what has
become a cornerstone of modern medicine is alsangponder increased scrutiny from
the general public, governmental and regulatonhaities, politicians, and clinicians
themselves. This scrutiny can be attributed noy ¢mlthe tragic events associated with
the transmission of HIV by blood and to recent @ns about the risk, although still
theoretical, of transmission of new variant Creeititf Jacob Disease (nvCJD), but also to:
public expectations regarding blood safety; indregstechnological advances and
regulatory requirements; changing social practidawjnishing blood donor populations;
and health-care cost-containment policies. Theafiartic use of blood itself as well as
the products derived from it is one aspect of itniseased examination.

1.2. Background

2.

In 1989, the European Community extended its pheewotiscal legislation to include
industrially-prepared medicinal products derivednirblood and plasmaAlthough the
requirements did not include whole blood, plasmd &iood cells of human origin,
Directive 89/381/EEC did require Member States twcoeirage voluntary unpaid
donations, develop the production and use of prisdderived from them, and promote
Community self-sufficiency in human blood or plasma1993 report, prepared by the
European Commission, on the extent to which the iGonity had attained self-sufficiency
resulted in the Council not only reaffirming thisa but agreeing that it should be achieved
through co-operation between the Member States.

Further examination of issues related to the sajethe blood transfusion chain led to the
Commission recommending in 199%hat a Community blood strategy was needed which
would help to improve public confidence and promseé-sufficiency. Proposed areas for
action, which were supported by Coufgcihcluded donor selection, testing of donations,
haemovigilance, public awareness, and inspectiah agtreditation. The Commission
also recommended that the proposed activities drendompass:

- ‘The development and use of quality-assessmenerieritand good practices
regarding the collection, processiagd transfusion of blood and blood products
and patient follow-up procedures; and

— The ‘encouragement of health professionals to nogltkenal use of blood and blood
products’.

Council Directive (89/381/EEC) of 14 June 1989 aging the scope of Directives 65/65/EEC and 75BE® on the
approximation of provisions laid down by law, regfidn or administrative action relating to propaigtmedicinal products and
laying down special provisions for medicinal protbuderived from human blood or human plasma. A.81lof 28.6.89. p.44
Communication from the Commission to the Courth#, European Parliament and the Economic and SBoiamittee on Blood
Self-Sufficiency in the European Community. [COMY238 final. Brussels, 25 May 1993. 13p.]

Council Conclusions of 13 December 1993 on sdffesency in blood in the European Community (94803) O.J. A C 15 of
18.01.94. p.6

Communication from the Commission on Blood Safety Self-sufficiency in the European Community. N®4) 652 final.
21.12.1994. 23p.

Council Resolution of 2 June 1995 on blood sadety self-sufficiency in the Community (95/C 164/0@.J. No C164. 30.6.95.
p.1
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In its report, the Commission indicatéuter alia that optimal use of blood and blood
products, without depriving patients of what the&ed, can contribute to the attainment of
Community self-sufficiency. It referred, howeven, the profound and totally unexplained
variations between hospitals in the use of bloaoblpets for the same elective surgical
procedure that had been reported in the Sanguity.$fhe Commission also noted that
consensus conferences and guidelines on the ajgten@ss of specific blood products
appeared not to have made any significant impacthenway physicians used them. It
concluded that there was a need for improved afitie of blood resources through
agreement on best blood transfusion practice.

In 1996, quality assurance and optimal use werengntlee subjects of discussion at a
meeting of experts on blood safety and self-sificy held in Adare, Irelardin their
conclusions and recommendations, participantscstht:

The attainment of self-sufficiency is influenced $gveral factors: the
willingness of the citizens of the Member Stateslémate blood and
plasma; the interpretation in the Member Statexai-remunerated
donations as defined by the Council of Europetimal use of these
products by treating physicians taking fully into account the very
special nature of their source and differing regulations and practices
in the Community which may restrict the exchang®lobd and blood
products between Member States.

In July 1998, a group of experts meeting in Vietmaiscuss the quality management of
blood collection, processing and distribution ie uropean Communftyncluded issues
related to distribution and transfusion in theifilagrations. Among the numerous points
presented in the final report, the two of particidegnificance in respect of the optimal
use of blood and blood products are:
‘The distribution and transfusion of blood compatseare among the final links in the
blood transfusion chain. They are concerned with Biee maintenance of the quality of
blood components themselves and dio@lity of the service in delivering and using
them.’

‘Common European Community standards for goodsfresion practice should be
endorsed’.

1.3. Towards optimal use
7. Considerable effort has been directed to the manege of blood resources during the

collection, processing and distribution phases sdoaminimise unnecessary wastage and
maximise quality and safety. This has resulted he elaboration of nationally or
internationally accepted standards for determirdlogor suitability and the testing of
donated blood or plasma, as well as the imposdiastrict regulatory criteria for plasma-
derived products. Such requirements or generalbg@ed standards appear to be non-
existent or not to have been reached for the lagtperhaps most crucial phase of the
blood transfusion chain — transfusion itself.

Safe and good use of blood in surgery (SANGUI8ge of blood products and artificial colloids in B8ropean hospitals. EUR
15398. G. Sirchia et al (eds). European Commis&io®4. 235p.

Department of Health, Ireland. Conclusions anddremendations. Colloquium on Blood Safety and Sefficiency: An
Agenda for the European Community. Adare, Countydrick, Ireland. 4-6 September 1996.

Federal Ministry of Labour, Health and Social AffgiAustria. Discussion Document on Distribution and Transfusigumality
Management for Blood collection, Processing andriigtion in the European Community: A way forwaaden/Vienna,
Austria 13-15 July 1998.
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8. The circulation of clinical guidelines; the institn of clinical audits; the establishment of
hospital transfusion committees to oversee and tamohlood use; consensus development
conferences; and utilisation reviews have, it appedone little to increase the knowledge
about the clinical effectiveness of varying appheecto the prescribing and use of blood and
blood products across the Community. Nor do thgyeapto have had significant impact on
changing the behaviour of physicidrs improving the practice of transfusion itsels A
result, there continues to be unnecessary and oftgpropriate use of blood and blood
products. Lack of scientific evidence and a deaftrelevant information to justify certain
transfusion practices, however, mitigate the esstatlent of policies regarding optimal use.
Consideration, therefore, needs to be given tocggmes that can be taken in order to
promote such policies in the European Community.

9. The experts participating in the ‘Wildbad Kreuthtiltive’, scheduled for 20-22 May
1998, could draw upon the meeting’s discussion nhaus related to various components
and products derived from blood, such as erythesgytplatelets, thrombocytes,
coagulation factors VIl and IX, albumin, and freBbzen plasma, and their therapeutic
use in addressing necessary measures requiredtrtmdune and implement quality
management of these resources in the European Coiymiihe aim should be to
identify possible, or best, options for action ain@nunity level, including operational
elements related to the distribution, transfusiamg infusion of blood products. These
could contribute to on-going efforts by the authes in refining their policies on blood
safety and enabling the Community Institutions #mel Member States to further their
efforts towards the implementation of a blood siygtfor the European Community and
the attainment of self-sufficiency.

9 B. Jennett (Chairman). D.B.L. McClelland (ed.).ti@@l use of donor blood: a report from a workiraytp set up by the Clinical
Resource and Audit Group. The Scottish Office; dtatl Health Service in Scotland. May 1995.146p.

55



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Discussion Papers — Red blood cells

2. Red Blood Cells

2.1. Introduction

1.

Multiple interacting factors strongly influence tbecision as to whether a patient should
or should not receive a transfusion with erythresytAlthough tissue oxygenation is
generally accepted as justification, variationgs ipatient's ability to compensate for acute
blood loss and heterogeneity in the underlying weddiproblems often make the
assessment of the metabolic need for transfusitiicuti. On the one hand, efforts to
safely limit allogenic blood transfusions and tdimse the use of erythrocytes have met
with controversy and differences of opinion amoysgicians of various disciplinés’

On the other, decreasing numbers of donors, pabincern about disease transmission,
and inappropriate use of blood are placing increpsittention on the need to reduce
unnecessary use of erythrocytes.

2.2. Background

2.

Normally, blood is collected from a donor as a whblood product which then can be
further separated or filtered into several comptsiencluding erythrocyteSRequests for
blood originating from the clinician are generaityet with the provision of standard
erythrocyte bags satisfying the following charaistars? a volume of at least 250 ml. of
buffy-coat-free concentrate in additive solutiorja@moglobin level of approx. 65 grams;
a haematocrit in the 50 — 70 percent range; a gieacontent lower than 1.2 x %€ells;
and a plasma volume lower than 15 ml.

In order to minimise side effects directly assamatvith blood transfusion, several
measures are taken with the erythrocyte prepasatibemselves including leucocyte-
filtration, washing, and irradiation. In additiothe use of donations from patient’s
relatives is avoided in order to minimise the rigktransfusion-transmitted graft versus
host disease (tt-GvHD).

In spite of numerous safety precautions, howevelvemse events do occur. The
transfusion of erythrocytes, as well as platelgtanulocytes and fresh plasma, can result
in: graft-versus-host-disease (1 in® 1fansfusions) transfusion-related acute lung injury
occurring within a few hours of transfusion (appraxin 5,000; fatal acute haemolytic
reactions caused to a large extent by ABO incorhitifi (1 in 250,000 — 1,000,000)
clinical manifestations of a delayed reaction (1L000¥; and overt haemolytic reactions
due to minor red-cell antigens not detected byuime antibody assay (1 in 260,000)
These reaction rates are much higher in populatbmscreased risk, such as patients with
sickle cell diseas®

w N

© 00 N o g b

L.T. Goodnough, ME Brecher, MH Kanter and JP AuBurc(i®99): NEJM Vol 340, No 6, p.438f

Surgenor DM, Wallace EL, Hao SDS, Chapman RH (1998)IM Vol 322, p.1646f

Council and Scientific Advisory Board of the GermMadical Association (1996): ‘Guidelines for therapigh blood
components and plasma derivatives’ Deutscher Aertag. (http://www.bundesaerztekammer.de)

Council and Scientific Advisory Board of the Germaedital Association, #3

LindenJV, Pisciotto PT (1992): Transfusion MediReviews 6: p.116f

Popovsky MA Moore SB (1985): Transfusion 25: p.537f

Sazama K. (1990): Transfusion 30: 583f

Ness, PM, Shirley RS, Thorman SK, Buck SA (1990)n$fasion 30: p.688f

Shulman IA (1990): Arch Pathol Lab Med: Vol 114 12f

10" Shulman 1A (1990): Arch Pathol Lab Med: Vol 1144 12f

56



5.

Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Discussion Papers — Red blood cells

In order to minimise the incidence of adverse evassociated with blood transfusion and
to decrease unnecessary and inappropriate useythiraaytes, strategies need to be
developed and implemented to ensure the optimabises limited resource.

2.3. Medical indications for transfusion

6.

10.

The clinical indications for the therapeutic usespfthrocytes remain subject to debate. It
is generally agreed that adults should be giverthesgyte transfusions in order to
increase the blood’s oxygen carrying capacity meotto meet the oxygen demand of the
cells. The intracellular pOwould be the best parameter to be monitored. Tifieudty to
directly measure intracellular oxygenation in thiaical setting, however, requires that
surrogate markers, such as haemoglobin concemtratice used. It has been found,
nevertheless, that in the majority of cases innsitee care, the reasons for erythrocyte
administration were acute bleeding (35% of patjeatsd the augmentation of oxygen
delivery (25% of patients) rather than haemoglobimcentratiort’ Consequently, the
patient’s clinical condition is also taken into aaat.

A haemoglobin concentration of < 50 g/l, either foealthy persons or patients, is
considered to be critical for maintaining body ftime. This, it is recognised, can be
influenced by accompanying diseases like feversisegr cardio-pulmonary insufficiency,
all of which further reduce the compensation capa@iln patients with chronic anaemia,
substitution of erythrocytes, done individually aating to clinical symptoms, is normally
recommended. For patients with leukaemia or myedpligtic syndrome, the accepted
haemoglobin concentration in clinical practice seem range from 70 — 80 dff.For
preoperative transfusion practice, it is > 70'4/1.

An analysis of the medical records of 8,787 pasiemho underwent surgical repair of
fractured hips, found that transfusion in thosehvwat haemoglobin of > 80 g/l did not
affect mortality. Nor was there any significanteeff, as reported in another study, on the
30- or 90-day mortality rate in patients undergosngilar operations with haemoglobin
levels as low as 80 gf.

A prospective randomised study of critically ill tigats with acute anaemia, in an
intensive care unit, found no differences in mdatabr organ dysfunction scores in
randorqIGy allocated groups with haemoglobin levelsintained either at 90 g/l versus
110 g/l

Results from another report on individuals who uneat orthopaedic surgery, showed
that the patient’s sex influences transfusion auet’ This could be attributed to the use
of the same haematocrit level as a threshold far s@men and men, thereby not taking
into account lower levels in woméf.

11
12

13

14
15
16
17
18

Marik Perkin-Elmer, Sibbald WJ (1993): JAMA Vol 260.3024f

Consensus conference. Perioperative red bloodrarfusion. JAMA 260: p.2700f

American College of Physicians (1992): Ann Interndiéol 116: p.403f

Expert Working Group. Canadian Medical Associatioan Med Assoc J (1997): Vol 156: Suppl. 11: S1-S24
Strauss R. et al. (1998): Education Programme BéteocAmerican Society of Hematology, Miami Beacluriéa,
December 4-8, 1998; p.455

Consensus conference. Perioperative red bloodrarfusion. JAMA 260: p.2700f

Carson JL, Duff A, et al. (1998): JAMA Vol 279, pgf

Hebert PC, Well G, Marshall J et al. (1995): JAMAI 273: p.1439

Surgenor DM, Wallace EL, Churchill WH, et al. (199Transfusion 31: p.531f

Friedman BA, Burns TL, et al. (1980): Transfusion 2a.79f
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11.Can it be assumed that a haemoglobin level of 8Gsgan appropriate threshold for
transfusion in surgical patients with no risk fastéor ischemia ? Should the threshold be
100 g/l for patients with risk factors ? In allugtions, can prophylactic blood substitution
or transfusion in order to replace volume be raet?®

2.4. Conservation of erythrocytes

12.In order to maximise available blood resources,cbasnical strategies need to be

developed that could help to reduce the numbenapbpropriate and unnecessary blood

trazr?)sfusions. Depending on the individual clinisaiation, consideration could be given

to:

- Correction of deficiencies in essential nutrierfis, (folic acid, B12);

- Avoidance of pharmacologic coagulopathies (e.granges of phenpocoumon, etc.);

- Stimulation of bone-marrow function with recombibhanythropoietin;

- Pharmacological enhancement of haemostasis wittfibaimolytics (e.g. aprotinin,
epsilon-amino-carproic acid (EACA));

- Intra-operative normovolemic haemodilution;

- Preoperative autologous blood donation;

- Intra-operative or post-operative blood salvage radlansfusion; and

- Transfusion on a symptomatic basis.

2.4.1. Recombinant erythropoietin

13.Recombinant human erythropoietin (rHUEPO) has badilised to stimulate
erythropoiesis following surgery or alternativetygroduce more red blood cell units for
autologous donation. Its clinical effectiveness Iha@gen analysed most extensively in
orthopaedic patients. Is it reasonable, bearing in mind cost-effectissneto use
erythropoietin:
— preoperatively, to overcome anaemia;
— to expand red cells in those individuals who refbfmod transfusion on religious
grounds;
— to enhance autologous blood donation or normovadraemodilution:
- in severely immunised individuals;
- in patients with severe IgA deficiency;
- in patients with rare blood groups and irreguldrtadies; and
- in patients with chronic renal failure and dialysis

2.4.2. Pharmacological interventions

14. Three anti-fibrinolytic drugs have been shown tordase blood loss in cardiac surgery:
— the serine protease inhibitor aprotinin
— synthetic lysine analogues epsilon-amino-carproid EEACA); and
- tranexamic acid.

15.Under what circumstances should these drugs beinsader to reduce requirements for
erythrocytes and based on what criteria?

19 valeri CR, Crowly JP, Loscalzo J (1998): Transfus38np.602f

20 Alving BA, Spivak JL, DeLoughery TL (1998): Educati®rogramme Book of the American Society of Hemajp|o
Miami Beach, Flodida, December 4-8, 1998; p.320

21 Abraham PA, Halstenson CE, Macres MM, et al. (19@%h Pharmacol Ther 52: p.205f
Besa EC , Gorshein D, Gardner FH (1974) Arch Int [188: p.418f

58



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Discussion Papers — Red blood cells

2.4.3. Intraoperative normovolaemic haemodilution

16.The removal of a defined whole blood aliquot frompatient immediately before surgery
and simultaneous replacement with a crystalloiddflland / or colloid to maintain
normovolemia, has been proposed as an alternatteach to reduce blood loss. It has a
number of advantages including:
— no requirement for laboratory pre-testing;
— autologous blood units are not removed from theraipeg room, reducing

administrative errors; and

— no delay in surgery, because an additional timestment is not required .

17.The safety and efficacy of normovolemic haemodluthas been shown to be most
effective when potential surgical blood loss wikceed 20% of the blood volume of
patients who have a preoperative haemoglobin > A0flgd do not have a severe
myocardial diseas®.

2.4.4. Autologous blood transfusion

18. Confirmation that the Human Immunodeficiency Vir{}$lV) could be transmitted by
blood resulted in an increase in pre-operative lagtaus blood donation. A study of
autologous donations, however, showed that 1 ii83%ywas associated with an adverse
reaction severe enough to hospitalise the pafiert risk that is 12 times higher than that
from allogeneic donors. Another study concluded ¢hdologous blood donations appear
to increase the risk of postoperative anaemia ds agethe likelihood of additional
transfusiong’ #°

19. Transfusion of autologous blood results in manythef same complications as that of
allogeneic blood, including bacterial contaminatimolume overload and haemolysis,
particularly after ABO incompatibility due to adnistrative error$? Other events, like
ischemic heart attacks, have been reported to ahmimg autologous donation, although
there may be no direct correlation.

20.Another important consideration with regard to &gous donations is the fact that
patients, and not healthy donors, donate bloodgfeoperative surgery, at an additional
risk, and that in 50 - 80% of cases their bloodasused. Since use of surplus autologous
units for patients other than the donor is not necended’, can preoperative autologous
donation be considered to be inherently wasteful?

21.Do these problems as well as the decreased lilagiraf viral transmission from an
allogeneic blood transfusion, demand a re-evaloatiothe practice of autologous blood
donation for each medical disciplirf&?

22 Helm RE, Klemperer JD, Rosengart TK, et al. (1996 Thorac Surg 62: p.1431f
Kochamba GS, Pfeffer TA, Sintek CF, et al. (199&)nA’horac Surg 61: p.900f

Z popovsky MA, Whitaker B, Arnold NL (1995): Transfois 35: p.734f

24 Cohen JA, Brecher ME (1995): 35, p.640f

% Kanter MH, van Maanen D, Anders KH, et al. (199B)MA 276, p.798f

% Linden JV, Kruskall MS (1997): Transfusion 37: p#55

27 Renner SW, Howanitz PJ, Bachner P (1992): Arch pagito Med 116: p613f

2 Linden JV, Kruskall MS (1997): Transfusion 37: 554

59



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Discussion Papers — Red blood cells

2.4.5. Autologous blood salvage

22.Blood from intra-operative or post-operative suygean be recovered and reinfused, with

or without processing. The reporting of four deafas prevalence of 1 in 35,000

procedures) related to intra-operative recoveryweeh 1990-1995 to the New York

Department of Health has raised concerns. Posttperre-infusion has been employed

in cardiac and orthopaedic surgery, but its effijdaacontroversial because:

— air embolism can occur;

— there are elevated levels of cytokines, and thegmee of bone fragments, fat and
other debris;

— Fibrin degradation products (FDPs) are present lhwhtan make coagulation
interpretation more difficult;

— cardiac enzyme levels are elevated and cautioeaded when the laboratory results
are interpreted; and

— the presence of tumour cells in the operating fielguires the need for leucocyte
filtration and / or irradiation prior to re-infusio

23.1In spite of these problems, only a few complicaiovere reported when blood was re-
infused within six hours into patients who undertvgoint arthroplasty® Is this a
procedure that should be considered routinely?

2.5. Screening requirements

24.Optimal use of erythrocytes is influenced not obyythe therapeutic criteria but also by
the procedures related to processing, distributaord utilisation. Blood products that
cannot be used for reasons of contamination orusecthey pass their expiration date are
usually returned to the producing centre for docute disposal but in reality they may
be considered to be wasted.

2.5.1.PCR

25. Scientific advances in the ability to detect vicaintamination result in the reduction of
pathogenic biologic materials that can be transaithy blood transfusion from one
person to another. While this has meant increaagsdys which is paramount, it has also
meant that donations tested positive by polymechae reaction (PCR) assays during the
window period result in a greater number beingatej@. This number could possibly rise
when NAT testing is used to detect bacterial coimation of blood components. What
will be the implications on the optimal use of kbloand blood components with the
routine requirement for PCR testing on mini-pookgibning in July and a potential
similar requirement for single donations in the méature? What will be the cost
implications for testing of blood products for \lirrontamination via PCR, given that
currently the cost for a three virus testing via NA estimated at approximately 2-3
Euros for each donation ?

2.5.2. Filtration/ leucocyte depletion

26.Red blood cells can be separated by density cegétion but still contain 25% - 45% of
residual leucocyte¥- This generally accepted source of side effectsbeasliminated by
filtration, which is done prior to long term stoeagr in the clinical facility, immediately

29 Goodenough LT, Brecher ME, Kanter MH, AuBuchon J#9@): New Engl J Med Vol 340: p525f

%0 Farris PM, Ritter MA, Keating EM, et al. (1991)Bdne Joint Surg 73A: p.1169f
31 Council and Scientific Advisory Board of the GernMadical Association, #3
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before transfusion. Filtration of erythrocytes caduce leucocytes as much as 4 orders of
magnitude.

27.1t has been suggested that leucocyte filtratiorushbe used routinely. But should this be
carried out in the blood bank or at the bedside®usine leucocyte reduction acceptable
in terms of cost-effectiveness? Or should a listlofical situations in which filtration is
indicated be established?

2.6. Closing remark

28.In addressing issues related to the optimal useergthrocytes, participants in the
‘Wildbad Kreuth Initiative’ should give considerati to all aspects of this issue, from the
therapeutic indications and clinical practices thatld be recommended to the cost-
benefit implications of increased testing requirateaising advanced technologies.
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3. Platelet Concentrates

3.1. Introduction

1. As one of the main components of blood, platelegehbeen shown clinically to have

significant therapeutic benefit. They are admimede routinely to patients who are
considered to be at serious risk of haemorrhager@ractively bleeding, and have low
platelet counts (thrombocytopenia) or severely e&sped platelet function
(thrombocytopathia). Prophylactic use is based ypaim the observed existence of a
guantitative correlation between platelet count bleeding. The decision as to whether or
not prophylactic platelet transfusion should beiedrout, however, may be difficult due
to the problems in determining precisely thosedastin addition to thrombocytopenia,
that may ascertain the patient’'s risk of bleediRtatelet concentrates in addition are
expensive and their administration carries assediasks. Given that there is increasing
attention being given to the need to limit platetensfusions and to optimise the use of
the different types of platelet concentrates, disimn on the various aspects is needed.

3.2. Background

2. Platelet concentrates, which should be stored @inrtemperature for no more than 5

days, may be prepared from donated blood accotditige platelet-rich plasma (PRP) or
buffy-coat (BC) method. The mean platelet-countaadingle donor PRP or BC platelet
concentrate should contain on average 60%pldtelets. For a single platelet transfusion
for adults, therefore, 4 — 8 units need to be phoRlatelet concentrates may also be
prepared by apheresis techniques resulting ineidghor concentrates (apheresis platelet
concentrates (APC)) containing on average 3 — @ kplatelets.

Platelet concentrates may be irradiated in ordeprvent proliferation of transfused

lymphocytes in the recipient and thus preclude sfsion-related graft-versus-host

disease, particularly in immunocompromised patiefitey may also be filtered in order

to decrease the number of leucocytes in the coratento be transfused. This may
decrease the risk of transfusion-related transomssf infections as well as decrease the
risk of allo-immunisation.

As transfusion-transmitted graft-versus-host diseasay develop following platelet
transfusion, irradiated platelet concentrates aeeommended for patients with
immunodeficiencies. There is also a risk of transny bacterial or viral infections from
donor to recipient which may be enhanced if whiteo8 cells are present in the platelet
preparation. The presence of HLA molecules on leyss that remain in the platelet
concentrate is the main reason for the developnoéniiLA-alloantibodies and the
resulting refractoriness to platelet transfusidrtse use of leucocyte reduction-filters may
reduce white blood cell-related risks associateti pliatelet transfusiof.

Transfusion-related acute lung injury, haemolytgaations, febrile non-haemolytic
transfusion reactions, and transfusion mediated unomodulation are also risks
associated with platelet transfusion that haveetadnsidered. Platelet transfusion may be
deleterious in situations with uncontrolled incesholatelet turnover such as heparin-

1

Murphy MF, Murphy W., Wheatley K, Goldstone ANurS8ey of the use of platelet transfusions in cenparticipating
in MRC, leukaemia trials. British Joumal of Haematyid998; 102: 875 - 876

Kekomaki S, Volin L, Koistinen P et al, Successfelhtment of platelet transfusion refractoringiss:use of platelet
transfusions matched for both human leucocyte enigHLA) and human platelet alloantigens (HPAlinimmunized
patients with leukemia. European Journal of Haetogy 1998, 60: 112 — 118.
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induced thrombocytopenia type I, microangiopathi@emolysis or disseminated
intravascular coagulation.

3.3. Medical indications for transfusion

6. When dealing with platelet threshold levels for ihdication for platelet transfusion,
accurate counting of low platelet numbers in ewdsy medicine may create difficulties
when a range below 10 x 4{platelets will be reachetiClinical experience has shown
that the risk of haemorrhage appears to be coraitegreater in neonates than in adults,
indicating 2 — 3 fold higher platelet transfusidmeisholds. Furthermore, the risk of
bleedings seems to increase in patients with losmizdocrit.

7. In patients with longstanding thrombocytopenia, hsugs in aplastic anaemia or
autoimmune thrombocytopenia, there is often ligdddence of bleeding and regular
prophylactic platelet transfusion is not needed.

8. In thrombocytopenic and/or thrombocytopathic pdtemith spontaneous haemorrhage or
bleeding during surgery, platelet transfusions @mesidered to be indicated. This may
also be true in life-threatening bleeding in pasenith increased platelet turnover such as
autoimmune thrombocytopenic purpura, or thrombthi®mmbocytopenic purpura. The
indication to transfuse platelets in the bleediagjgmt may consider prognostic factors for
patient outcome. As an example - a patient withathranced, end-stage liver disease
without long-term treatment option with severe thbmcytopenia may not be considered
an optimal candidate to receive platelet concesdravhen actively bleeding. During
relevant surgery the platelet count should be raaiatl above 50,00@/in most patients.

9. In relation to the prevention of haemorrhage (pytgokis), the main use for platelet
transfusion is in patients with haematological ncaogical diseases, most of whom are
undergoing more or less intensive chemotherapy Ithegu in treatment-related
thrombocytopenia. In addition, disease-relatedrtiracytopenia must be considered. The
main aim of prophylactic platelet transfusion iptevent bleeding-related morbidity and
mortality in patients with bone marrow failure. Tees a general agreement, supported by
a few clinical studies, that a platelet threshdldld x 10 /| might be as safe as higher
levels for most patients without additional risktfars for bleeding. These risk factors are
poorly defined and may include sepsis, concurrertaf antibiotics, antipyretics or other
abnormalities in haemostasis such as deranged al@spoagulation. In these cases, a
higher platelet threshold, in the range of 20 X/1,0nay be considered.

10.In addition to platelet count and risk factors fueeding, there may be a different
bleeding risk in patients with haematological madigcies and those with non-
haematological cancers when treated with chemqtlgerand becoming equally
thrombocytopeni€.® In the latter, patients pre-chemotherapeutic patars may help to
estimate the patients risk of becoming severelgrtmocytopenic.®

Springer W, vorn Ruecker A, Dickerhoff R. Diffiti#s in determing prophylactic transfusion thredsaif platelets in
leukaemia patients. Blood 1998; 92: 2183 - 2184

Blundell EL, Pamphilon DH, Fraser ID et al. A presfive, randomized .study of the use of platelaiceotrates
irradiated with ultraviolet-B light in patients witlematologic malignancy. Transfusion 1996; 36: 2892.

® Goldberg GL, Gibbon DG, Smith HO et al. Clinicaifiact of chemotherapy-Induced thrombocytopeniaaiiepts with
gynecologic cancer. Journal of Clinical Oncolog@49Vvol. 12; 11: 2317 - 2320

Fanning J, Hilgers RD, Murray KP et al. Consematinanagement of chemotherapeutic-induced throntbpegia in
women with gynecologic cancers. Gynecologic Ongplb996; 59: 191 - 193

Blay JY, La Cesne A., Mermet C et al. A risiodel for thrombocytopenia requiring platelet tfasin after cytotoxic
chemotherapy. Blood 1998, Vol. 92, 2: 405 - 410
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3.4. Reducing need for platelets

11.Depending on the clinical situation, some therapesirategies may help to reduce the

bleeding risk and therefore the need for platebatgfusions in individual patients. These
include:

- Pharmacological enhancement of haemostasis witbtiajr, tranexamic acty
desmopressin;

- Stimulation of bone-marrow production of platelet&ith recombinant
thrombopoietin;

- Avoidance of drugs known to impair platelet funatieuch as non-steroidal anti-
inflammatory drugs,

- Control of patient’s plasmatic haemostasis (e.@idance of vitamin K deficiency,
avoidance of large volume transfusions of hydroxyetstarch or other volume
expanders);

- Extremely careful and styptic operations avoidiggdthermia.

3.5. Screening requirements

12.Optimal use of platelets and platelet concentraesfluenced not only by therapeutic

criteria but also by the procedures related tor thecessing, distribution, and utilisation.
Products that cannot be used because of comphsatioring therapeutic administration,
reasons of contamination, or because they pagsetk@iration date, should be returned to
the producing centre for documented disposal. #lityethese platelet concentrates may
be considered to have been wasted.

13.Viruses are pathogenics that can be transmittéereibtracellularly or attached to blood

cell membranes by platelet transfusion. Tests rigton the measurement of antibodies
or antigens detect viruses after a period of rapbe and amplification and therefore have
a ‘window period’ for undetectable infection. Tommise this ‘window’, the testing for
viral nucleic acid sequences could be considereédeatechnology develops.

14.The rate of bacterial contamination of platelet canmirates, which is directly related to

their length of storage, is considered to be gretli@n that of contamination by many
viruses. To date, however, there is no acceptetiodetest, or device to identify bacterial
contaminated platelet concentrates.

3.5.1. Filtration/leucocyte depletion

15.Leucocyte depletion by filtration can reduce lewtec contamination of platelet

concentrates to less than 1%. A pre-storagetfdtnaof blood products may:

— prevent the disintegration of leucocytes;

— reduce the leucocyte derived release of mediators;

— eliminate intra-leucocytic agents such as prota@oaruses;
- eliminate HLA-bearing fragments of leucocytes.

8

Bolwell BJ, Goormastic M, Andresen S et al. Platensfusion requirements during autologous periahblood
progenitor cell transplantation correlate with gre-transplant platelet count. Bone Marrow Traastation 1997; 20:
459 - 463

Shpilborg O, Blumenthal R, Sofer O et al. A cordédltrial of tranexamic acid therapy for the redattof bleeding
during treatment of acute myeloid leukemia. Leuleeamd Lymphoma 1995; Vol 19: 141 — 144
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16. Prospective randomised clinical studies in suppbteucocyte depletion by filtration are
not available.

3.6. Recipients refractory to platelet transfusion

17.Refractoriness is the poor or even missing incremenplatelet count after platelet
transfusion. Refractoriness occurs in most patigeteiving repetitive prophylactic
platelet transfusions. Failure to achieve a satisfg response to platelet transfusion
becomes more probable as the number of transfusi@npatient receives increases. In
most cases, the development of refractorinessatelpt transfusion can be attributed to
immunological reasons such as HLA-antibodies. Tioeee a satisfactory increment may
be achieved by the transfusion of HLA matched ossmmatched compatible platelets but
may increase the risk of graft-versus-host dised$e transfusion of patients with
refractoriness should be considered only therapalipi

3.7. Closing remark

18.In addressing issues related to the optimal usglaiélets, participants in the ‘Wildbad
Kreuth Initiative’ should give consideration to adlispects of this issue, from the
therapeutic indications and clinical practices thatld be recommended to the cost-
benefit implications.
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4. Albumin

4.1. Introduction

1. Plasma, the liquid component of whole blood, isduset only for transfusion purposes
but can be processed further by fractionation mhepto obtain concentrates of specific
proteins. Developed by Cohn during World War lipfan albumin preparations were first
used to replace blood losses in the resuscitatiamuwed soldiers. Although, it has been
used for decades with an excellent viral safetgngica recent meta-analysigave rise to
discussions about the therapeutic benefit and patdrazards of human albumin. This at
a time when questions are being raised with regatte optimal use of blood and blood
products.

4.2. Background

2. Human albumin (HA) preparations are produced frooolegd plasma by alcohol
precipitation (modifications of Cohn method) asusioins with 4 - 5% (isooncotic) or 20 -
25% (hyperoncotic) albumin content. Recently, chatographic methods have also been
introduced. HA is pasteurised in final containensdt least 10 hours at 60 °C.

3. Human albumin has significant effects on macro- amigro-circulation. Therefore
stringent criteria for choosing to infuse humanualin, as well as careful clinical
monitoring are advocated in order to avoid potéritezards, such as lung oedema. In
contrast to the congenital deficiency of coagulatiactors (as in haemophilia A and B),
an inherited deficiency of albumin is associatethwather mild symptonis

4.3. Current clinical use

4. For decades, the use of human albumin has beerynewspirical and clinical studies
providing clear-cut evidence of therapeutic besefite lacking. Consequently, only a
general description of indications for its usernaqgpical.

5. Isooncotic HA may be used to replenish blood volumeontrast to crystalloid solutions,
such as electrolytes and sugars, which are abdtiffisse freely into the extravascular
space, albumin remains and binds water (approxml&vater per g HA) within the
vasculature for a period of several hours, provittente are no disturbances of capillary
permeability. Iso-oncotic HA has to be considered $uch indications as part of a
therapeutic regimen including blood cells, freslozén plasma (FFP), crystalloid
solutions, or colloid volume expanders. Possibj@iegtions worthy of consideration are:

- Acute blood loss;

— Severe burns; in this state, the time pattern ofpdex vasomotor reactions and
disturbances of capillary permeabifityeeds particular consideration;

— Shock or hypovolaemia due to various causes.

6. Hyperoncotic HA has the capacity to raise the edlasmotic pressure (COP) in disorders
with hypoalbuminaemia. The COP is an important ¢teqoart to the hydrostatic pressure
and is essential for the re-entry of water towdh@svenous end of capillaries and thus for
maintenance of intra-vascular volume.

Cochrane Injuries Group Albumin Reviewers: Brit MegiLF.235; 1998
Watkins et al.: PNAS 92275; 1994
3 Goodwin et al.: Ann Surg 19920; 1983
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7. In many countries, the following indications arensimlered obsolete:

— Replacement in chronic diseases with hypoalbumimaeime to impaired synthesis
or loss (e.g. chronic liver failure, nephrotic syome); and
— Parenteral nutrition

8. The use of human albumin is heterogeneous as wasnshy the Sanguis study. The
Cochrane review raised the question as to whelleetis sufficient evidence of benefit
deriving from the use of human albumin in the abmications. Bearing this in mind,
several questions could be posed:

— What are suitable diagnostic criteria (concernimg wnderlying diseases, severity of
complications, and parameters of circulation andifhomeostasis) as a basis for the
use of HA?

- How is HA use justified in comparison to alternaBy and under which
circumstances?

9. The dosage of HA may be based on the patient’scalirsituation, physical data (e.g.
blood loss, circulation parameters), and laboratdagya. The amount and speed of
administration depend on the patient’'s cardiovascsituation. For the aforementioned
indications, is it possible to reach a consensusutaldiagnostic criteria in order to
determine the starting HA dose and the parametersned to monitor further dosage?

10.Though HA is the most abundant physiologic bloootgin, its use carries risks and side
effects that have to be weighed against the expdmtaefits of its administration in any
individual case:

— Careful monitoring of the fluid homeostasis andwalatory functions is needed. HA
infusion should be avoided or at least restricieény hypervolemic state, and in
cardiac decompensation of any cause. Is improvadagoe and education of
medical personnel necessary to avoid detrimentdéctsf on macro- and
microcirculation ?

— Anaphylactoid reactions may occur rarely;

— An increased aluminium content of HA would be de&ntal for premature infants,
and patients with kidney failure; therefore, shoulee aluminium content be
controlled?’

11.In spite of the excellent viral safety record of Hike theoretical risk due to new
pathogens, e.g. nvCJD, can never be totally exdlude

12.HA is a ‘very old’ therapeutic preparation, and rthemight be a considerable
underreporting of unwanted effects. Is an improvemef monitoring and reporting
(Haemovigilance) necessary?

4.4. Outlook

13.The use of ‘old’ therapeutic products, such as hurabbumin, is characterised by a
significant amount of individual experience andnidal tradition. However, studies
satisfying contemporary requirements in order t@atdsh true evidence-based criteria
and therapeutic standards are lacking.

4 European Pharmacopoeia: Monograph on human albumin
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14.Recognising that the judgement of the treating juleys, based on his or her personal
expertise and the particulars of the patient, ésdfcision-making factor in relation to the
use of human albumin, it nevertheless would apgesirable to:

— develop generally accepted guidance for the ‘treata the basis of a critical review
of currently available evidence;

— intensify the education of medical personnel inedlvn the use of human albumin;
and

— formulate urgent topics for clinical research irstheld.
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5. Fresh Frozen Plasma

5.1. Introduction

1. The transfusion of whole blood has been widelyaepdl by the targeted use of blood
components, one of which is plasma. While the usplasma in clinical settings has
increased in the course of the past twenty ye&es,growing awareness of the risks
associated with the use of blood and blood prodinctgeneral, has raised considerable
interest in the rational basis for its administati

5.2. Background

2. Plasma can be collected and stored as fresh fropizsma (FFP) or used to manufacture
specific protein concentrates by fractionation. FERhe anticoagulated (usually with
anticoagulants containing citrate) liquid part adbdad which is obtained by separation
from the blood cells (centrifugation of whole bloddnations, or apheresis), and stored
frozen until transfusion to patients. It contaitispgasma proteins, e.g. the normal levels
of stable coagulation factors, albumin, immunoglistsy and inhibitors.

3. FFP is used for transfusion because it providesetm@e spectrum of soluble blood
constituents in physiologically balanced concerdrgt Thus in complex disorders with
impaired synthesis, or increased turnover or 163 is considered to be suitable for
replacement of plasma proteins. High fluid voluntesyever, have to be given in order to
replace them in sufficient amounts, and purified asrus-inactivated concentrates are
preferred, where available.

5.3. Current clinical use

4. The use of FFP varies considerably depending @.¢ghe availability of specific clinical
and laboratory expertise in haemostasis, and teeat gextent appears to be empirical.
Typical indications may be:

- Treatment (and prophylaxis) of complications (eldeeding, disturbances of
microcirculation) due to complex coagulation disrsl Such disorders are usually
complications of severe underlying diseases, whdekermine the therapy. The
administration of FFP, therefore, can only be & phthe therapeutic strategy;

— Increased turnover (consumption) of coagulationotscand inhibitors, in thrombo-
haemorrhagic syndromes, termed e.g. disseminateavascular coagulation (DIC),
or consumption coagulopathy;

— Impaired synthesis of coagulation factors and imbiib, e.g. in liver failure;

— Replacement of coagulation factors and inhibitdtsraevere blood loss or dilution,
e.g. surgery or trauma necessitating massive uaiusfs;

— Replacement in congenital deficiency of specifiaguation factors (e.g. of factor V
or Xl) or other plasma proteins, where no conceasrare available;

— Thrombotic thrombocytopenic purpura (TTP). The entr hypothesis is that a
protease cleaving high molecular weight von Wiléetat factor has to be substituted;

— Exchange transfusions.

Council of Europe Recommendation R (95) 15: Guidtaéopreparation, use and quality assurance of ldoatbonents
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The dosage of FFP may be based on the patientigallisituation, physical data (e.qg.
blood loss, circulation parameters), and laboratata. Is it possible to reach (for all
aforementioned clinical indications) a consensugdiagnostic criteria to determine the
starting FFP dose and parameters to monitor futtbatment?

In many Member States of the European Community fellowing indications are now
considered to be obsolete, since FFP is not sefffilyi effective, or alternatives are
preferable:

— Volume expansion;

— Albumin (protein) substitution to increase oncqiressure;
— Immunoglobulin substitution;

— Parenteral nutrition.

As there are no uniform guidelines on the use &t ,Ffowever, several questions as to the
adequate indications need to be addressed:

- What are suitable diagnostic criteria (concernimg tunderlying diseases, the
patient’s characteristics and condition and theesgvof complications) to establish
the indication for the use of FFP in complex coagah disturbances?

— How can the trigger for FFP use be defined in thietext of severe blood loss and
massive transfusion?

— Under what circumstances should FFP transfusiorepkced by alternatives, and
what fluids should be used?

8. Though FFP is the physiologically fluid part of bt its use carries risks and side effects,

that have to be weighed against the expected heméfFFP transfusion in any individual
case because:

— Transmission of (viral and other) infections magwt;

— Volume overload may lead to serious complicatiomshsas lung oedema. Careful
monitoring of the patient’s fluid homeostasis airdwdatory functions is warranted,;

— Citrate intoxication may occur, if large amounts &ransfused quickly, and may lead
to serious problems like shock, acidosis and hygraotia in patients with impaired
liver function (e.g. premature infants);

- Reactions of host immune system against FFP coasti, e.g. anaphylaxis against
IgA, development of inhibitors;

— Reactions of FFP constituents versus host, e.qisfuaion Associated Acute Lung
Injury (TRALI), may occur.

For both preventing the transmission of infectitimough blood products, and protecting
the donor’s health, the proper selection and tgsifrdonors is indispensablérhe risk of
virus transmission may also be reduced by quararstiorage or virus inactivation steps.
Quarantine storage involves the release of FFP ibtihg donor still tests negative after a
time interval covering the diagnostic window periafdcertain pathogens. Is it necessary
to introduce such measures generally in the Eurog@emmunity?

3

Glick et al.: Infusionsther Transfusmed 24:167;7.99
Council Recommendation on the Suitability of blood @lasma donors and the Screening of donated ot
European Community. O.J. No L203, 21.7.98, p.14.
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10.FFP is a ‘very old" therapeutic preparation, anderé¢h might be considerable
underreporting of unwanted effects. Is an improwa@mia monitoring and reporting
(haemovigilance) necessary ?

5.4. Concluding remark

11.Discussion on the various issues posed in relatidhe use of FFP, could help to arrive at
concrete recommendations regarding definitive iattbhms for the use of FFP, conditional
uses and indications where its use is not justified
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6. Coagulation Factor Concentrates / Factor VIl &1X

6.1. Introduction

1. Haemophilia is a congenital haemorrhagic disordepantered in all countries and ethnic

groups throughout the world. Although occurringymarily in males, it is the daughters of
those with haemophilia that are the obligate cesrief the disorder. Caused by a
deficiency of clotting factors VIl and 1X, haemadpéa causes recurrent bleeding in joints
and muscles, often accompanied by considerable gathleads to a general deterioration
of the musculoskeletal system. For physicians wewlin the care of patients with
haemophilia, safety is of paramount importance re@amied by a professional concern
for their quality of life. While advances in themyjtic technologies over the last two
decades have helped to improve the latter, unferesensequences impacted severely in
the 1980s on the former. With increasing attenbeing devoted to the use of clotting
factor products developed by recombinant technglegyphasis on the optimal use of
blood products, and the ever present concern fetysat is fitting that the treatment of
haemophilia be considered from three aspects:bati, organisational and economic.

6.2. Background

2. The incidence of haemophilia in the general poputat estimated to be approximately 1

in 10,000, a figure that is supported by data framumber of Member States of the
European Community.

Haemophilia A Haemophilia B
Germany 3 800 634
Greece 587 95
Italy 3428 625
U.K. 5393 1152

As a consequence of improved care, the number tegnis with severe haemophilia in
developed countries is expected to rise over tsediecade of the new century.

3. While the development of coagulation concentratesnfplasma in the early 1970’'s

transformed the quality of life for haemophilia ipats, the manufacturing process, which
involved the pooling of plasma from thousands ohals, introduced the risk of viral
infection. Between 1979 and 1987, a significant benof patients with both haemophilia
A and B were infected with HIY.But an even greater number in the European
Community were infected with hepatitis C. These tatrogenic infections impacted
significantly on the longevity of haemophilia patig over the past 20 years.

. These past experiences have focused attentioneopassibility that parvovirus may be

transmitted by plasma-derived products that haes Iseibjected to a combination of heat
and solvent detergent treatment. Whilst normallylittie clinical consequence, the fact
that this hardy virus is resistant to such methwasdrawn attention to the residual risk of
viral transmission associated with plasma produttss has been brought further into
focus by the identification of the new variant Grfeldt-Jacob disease (nvCJD) that has
been linked to ‘mad cow’ disease — bovine spongifencephalopatflyAs a result, the
demand for recombinant factor VIl has increasedhi@ United Kingdom while at the

2
3

F. Rosendaal. 1990.
SC Darby et al. 1995.
CA Ludlam. 1998.
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same time, an estimated 600 tons of British volemti®nor plasma is being destroyed at a
loss of approximately 100 million units of factotlV

6.3. Therapeutic aspects

5. The goals of haemophilia therapy are: to treatthieatening bleeds, to prevent bleeding,
to maintain or restore joint function, and to h&dpintegrate haemophilia patients into a
normal social life. These goals are influenced ificantly by the age of the patient; the
severity of the disorder; the development of infoits; and particular circumstances
associated with each individual (e.g. frequentnfeeguent bleedings). The provision of
therapy is also influenced by the social situatioked in part to the health care delivery
systems, the patient’s preferences, and the tgealtiysician’s experience.

6. Guidelines on the choice of products to treat patisvith coagulation bleeding disorders
have been issued by many countries. Although tiemgreement on some aspects of
haemophilia therapy, there are differing pointviefv as to what doses of clotting factors
should be administered in treating various bleedipgodes. This is clearly reflected in
the differences in products used (i.e. plasma-ddrivecombinant, purified) and dosages
administered in Community Member States. As theara for these differences remain
controversial, further investigation on the badia @rospective multi-centre Community-
wide study would provide treating physicians notyowith clarity on this issue but
support their clinical decisions.

6.3.1. The role of prophylaxis

7. Pioneered in Sweden in the 1950s, the treatmemh@mophilia on a prophylactic basis is
gradually being adopted as the norm in most Merfit@tes of the European Community.
Data from several studies suggest that administraitn this way helps to reduce the
development of joint damage and disability and naso reduce the incidence of
intracerebral haemorrhage, which was a common @nobh the past. A collaborative
study between several European centres has foamsedcio-economic aspects. Whilst
there is no doubt that prophylaxis involves inceghsnitial expenditure on blood
products, this is offset by a reduction in the nembf hospital visits and in-patient
treatment episodes. Over the long-term, prophyldawlitates attendance at school,
improves the prospect of employment, and thus ircand tax generation. There is also
evidence of increased patient well-being that car® quantified in economic terms.
There are, however, potential problems with vermess and patient acceptability. An
alternative strategy might prompt on-demand thegtgyme.

8. If prophylaxis is to be generally recommended, smveontentious issues need to be
resolved including:

Time at which prophylaxis should start;

Place of central venous devices;

Age at which prophylaxis should be suspended; and
Dosage and frequency of injections.

9. In the case of haemophilia A, a regimen of 20 -uAls / kg body weight is commonly
employed. For haemophilia B, twice weekly infusi@ns usual.
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6.3.2. Recombinant products

10.The development of recombinant factor VIII hasrbeelcomed by patients and many
physicians as offering a considerably greater maogisafety with regard to preventing
the transmission of infections. Most of these pmsluhowever, contain human albumin
and / or bovine proteins, so the risk of transmoissaf infection cannot be regarded as
having been completely eliminated. Furthermorehacalgh no comparative and
prospective randomised studies have been condube®, is some evidence that the risk
of inhibitor development is increased in assocratwith treatment with recombinant
factor VIIl. These products are also considerablgrenexpensive than conventional
plasma products. The Republic of Ireland is theydlember States in the European
Community with a definite policy of treating all émophilic patients with recombinant
factor VIII.

11.Governmental policy on the use of recombinant petgldiffers in the Community. In the
UK, the Department of Health has sanctioned theér enly for patients under the age of
16. In Italy and Spain, patients who have contch¢te/ are often able to obtain them. In
Germany, it is individual patient and physicianfprences for plasma-derived products
that have influenced recombinant product use.

12.Clear guidance is required on the choice of fatdrproducts - recombinant vs plasma-
derived. This could assist health care authorif@sed with increasing demands on their
resources, in making decisions with regard to tneat priorities.

6.3.3. Patients with inhibitory antibodies

13. Following the significant reduction in the risk afal infection transmission by available
clotting factor concentrates, the development diilkitory antibodies is now the most
feared complication in severe haemophilia.

14.Recommendations are required on the treatment eddblg episodes in patients with
inhibitory antibodies as well as on the role of ioma tolerance induction. Treatment
guidelines for those haemophilia patients with lntiors have been issued in several
Member States. There is general agreement thatibiee of product is determined by the
severity of the bleed and the titre of antibodyefk&his also agreement that a recombinant
factor product is the treatment of choice for tee patients with both haemophilia B and
inhibitory antibodies. In acute bleeding situatiansthose patients with haemophilia A
and inhibitors, treatment options for differentnatal situations, such as proposed in the
following scheme, are needed.

Clinical situation Options
Low titre (< 5 BU) minor bleed Human factor VIlIguo 200 units / kg
Low titre, serious bleed FEIBA 50 - 100 units / kg

Porcine factor VIII 50 — 150 units / kg
High titre, serious bleed FEIBA 50 - 100 units / kg

recombinant factor v
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15.The regular administration of factor VIl over aofonged period can often result in
induction of immune tolerance. Guidance is requordiosage and duration of treatment,
and the results of an on-going investigation comtiwith extensive experience in this
area will help to define the indication, dosage duarhtion of immune tolerance treatment.
Additional issues have to be given serious conata®r e.g. choice of products. As many
low-titre antibodies will often disappear spontam&yg over a period of months,
consensus is required as to when treatment sheuhdtbheld and for how long.

6.4. Organisational aspects

16.Haemophilia is a rare disorder and as such, itbegs suggested, should be treated in a
restricted number of designated centres. Deliveryha@emophilia care through such
centres could prove more cost effective in the ltargh and more likely to offer a better
clinical outcome for patients. In Germany, the Fabtl&overnment has introduced in its
transfusion law a requirement that the provisionclaitting factors to patients within
comprehensive haemophilia care must be carriecdbolyt by physicians experienced in
haemostasis / haemophilia treatment.

17.The number and geographical distribution of comensive care centres varies
considerably among the Member States of the Europ@ammunity. The World
Federation of Haemophilia and national member asgdions have issued guidelines on
criteria for designating a clinical facility as a@prehensive Care Centre. A key criterion
is that at least 50 patients with severe haema@phéi registered, reflecting the need for a
high level of collective experience in treating ipats with this rare disorder. These
centres should be geographically distributed. Ahierr aspect requiring consideration is
the combining existing adult and paediatric treatnfacilities into a single centre.

6.5. Economic aspects

18.Haemophilia is a life-long disorder and consequergl of particular socio-economic
interest. Data clearly indicate that almost 90%hef money spent on haemophilia care is
allocated to the purchase of coagulation factocentrates. The considerable variation in
factor VIII usage throughout the European Commumianging from .5 — 5 units per
capita, reflects the method of financing in the Itheaervices and in particular the
contribution of social security institutions andvgenments’ In the forthcoming years,
demands for recombinant products are expectedctease resulting in a reduction in the
use of plasma derived products with a concomitaeriease in the costs for the remaining
plasma products. This along with a continuing ris¢he usage of both factor VIl and
factor IX demands the attention of health care @ritiks.

4 W. Schramm. Towards the best use of safe clottinpr concentrates. Haemostaseologie. 1996,8%: 2
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7. Quality Management

7.1. Introduction

1. Ensuring the highest level of quality and safetybtdod and blood products in the
European Community has become an integral partahr@unity legislation with the
coming into force of the Treaty of Amsterdar&fforts towards this goal, however, have
been underway for several years as reflected irolR#sns on blood safety and self-
sufficiency, adopted both by the Couhciland the European Parliamé&nas well as
Council’'s Recommendation on the Suitability of Woand plasma donors and the
Screening of donated blood in the European ComiyiuriRecognising that the complex
series of processes that comprise the blood trsiesfichain must be controlled if quality
and safety are to be ensured, the Federal Minidtbyabour, Health and Social Affairs of
Austria convened in 1998 a Forum of experts toudisckey issues and best options for
action related to quality management for bloodemiibn, processing and distributich’.
Although the therapeutic use of blood and blooddpobs was not covered, it was
identified as a crucial link in the ‘chain’ and wee to be considered within the
framework of quality management.

7.2. Background

2. Quality management is ‘an umbrella term that encssaps quality system development
and implementation; quality assurance, good matwifag practice and quality control;
and continued quality improvemert'Although introduced initially in the production
environment it has since permeated many health seetors including areas related to
blood collection, processing and distribution. Bulity management has yet to become
an integral factor in the use of blood and blocaobpicts.

3. In clinical transfusion practice, quality implies safe, effective and appropriate
transfusion. While this is the ultimate aim of rewoendations, guidelines, and algorithms
issued by several international and national ogdians, the results have been shown to
be less than satisfactory. The Sanguis Studyorted that, among the 43 participating
teaching hospitals, the proportion of patients inéeg red cell units ranged from 29% to
100% for total hip replacement and from 17% to 10@%coronary artery bypass graft.
The inter-hospital differences persisted even afti@ustment for patient-related variables,
suggesting that other factors, such as clinicipreferences and habits, play a major role
in the decision to transfuse blood. Inappropriagsnboth with respect to over-transfusion

1 Treaty of Amsterdam. Article 152. Public Health.

Council Resolution on Blood safety and self-sufficigin the Community. O.J. No C164. 30.6.95. p.1

Council Resolution on a Strategy towards Blood&aind Self-sufficiency in the European Commur@ityd. No C374.

11.12.96. p.1

4 0.J. No C268, 4.10.93, p.29. / O.J. No C329, 83%.268 / 0.J. No C249, 25.9.95, p.231. / O.JCN41. 13 5.96.
p.131.

° 0.J.NoL203, 21.7.98, p.14.

Federal Ministry of Labour, Health and Social Affaof Austria. Conclusions and Recommendations oéting on

Quality management for blood collection, processamgl distribution in the European Communities. Badiemna

Austria 13-15 July 1998. European Commission.

Discussion document on quality management. fonteeting ‘Quality management for blood collectipmgcessing and

distribution in the European Community: a way for&éaFederal Ministry of Labour, Health and Socidfas.

Commission of the European Communities. Baden/VieAnatria. 13-15 July 1998

The Sanguis study was a European Community cowcadton carried out from 1990 to 1992 in 43 hadpiin 10

Member States. It was aimed at assessing the ubéboofl and blood products in six commonly perfornedeictive

surgical procedures. It concluded that the usdadand blood products was far from optimal antl cmnpliant with

published guidelines, often exceeding true needs.
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or under-transfusion, can imply risks for patierdsd the waste of resources.
Consequently, clinical transfusion practice couldndfit from an effective quality
assurance programme.

One of the major consequences of a quality managesystem in relation to blood and
blood products is optimal use. It can be viewedh&sbalance between the input (e.qg.
number of available units of blood components amdiypcts) and the output (e.g. benefits
measured in terms of desired outcome including ityuaf life, and reduced adverse
events). Maintaining this balance could help toueashe appropriate use of resources and
minimise wastage.

7.3. Provision of health care

5. The degree to which health services increase kieéiHbod of desired outcomes and are

consistent with current professional knowledge msesmsure of quality of care. But quality
does not equate with positive outcome and diseétsa triumphs. On the other hand,
human resilience enables patients to overcomesslna spite of poor quality care.
Assessing quality, therefore, requires attentiobdth processes and outconies.

The provision of health care may be associated witer-use, overuse and misuse.
Under-use is the failure to provide a health camise when it would have produced a
favourable outcome for a patient. Overuse occursrwdn health care service is provided
under circumstances in which its potential for haxgeeds the possible benefit. Misuse
occurs when an appropriate service has been sgléctea preventable complication

occurs and the patient does not receive the fubmi@l benefit. While reducing overuse

and solving misuse problems can improve quality esdlice costs, fixing under-use

nearly always results in both increased costs mcréased quality"®

In relation to blood, overuse, under-use and misareereflected in over-transfusion,
under-transfusion and transfusion errors. Oversfision and under-transfusion are
mistakes - rule-based and knowledge-based erromdcious thought. A skill-based
transfusion errdt is known as a ‘slip’ — an unconscious glitch iroatine activity. These
problems have helped to contribute to the currésk of ABO incompatible blood
transfusion being three times greater than the tatiae risk of infection with HBV,
HCV, and HIV!? They are also directly linked to the optimal uélood.

7.4. Implementing quality management

8.

Increasing attention is being directed to ensutireg blood and blood products are used
optimally, reducing the variability in clinical prace, controlling costs, and improving

patient care outcomes. As previously mentioneds tas led over recent years to the
elaboration of numerous guidelines, recommendatiang algorithms. Yet systematic

reviews have shown that their mere existence doeéemacessarily lead to changes in
practice. The failure to implement best practicesai direct consequence of lack of
awareness.

9
10
11

Consensus Statement: The urgent need to improVh lvaae quality. JAMA 1998; 280:1000-1005

Ibiden

‘An unintended act (either of omission or comnos3ior one that does not achieve its intended owttoL. Leape,
Error in Medicine. JAMA, 1994; 272:1851-1857

123 P. Aubuchon, M.S. Kruskall. Transfusion Safeggligning efforts with risks. Transfusion. 1997; 3211-1216.
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9. Consideration has to be given, therefore, as to lypality management could be
introduced effectively into clinical practice so &s prevent overuse and under-use of
blood and blood components, and minimise ‘slips’.

10.1t could be done through training courses in trasisin medicine and haemotherapy in
which clinicians are exposed to recommended guidsli Only those who had
successfully completed such training would be augbd to prescribe blood products.
Compliance with such guidelines to prevent overamdd be improved by requiring pre-
verification of requests by blood product providdPsevention of under-use through a
prospective audit would be valueless, however,esing requests for blood would be
forthcoming. This could be addressed by assigniricaasfusion expert to work in the
clinical wards with responsibility for assessingi@at’s needs.

11.The introduction of clinical guidelines is a complerocess that involves: the creation of
the guideline (development); its assimilation bg tinicians for whom it is intended
(dissemination); and assurances that clinicianadts contents (implementation). The
development of guidelines, however, is not the ta$kQuality Management; their
dissemination and implementation is.

12.Setting out a relevant organisational structure hwitlearly defined roles and
responsibilities could also facilitate the introtan of quality management in order to
ensure the optimal use of blood in clinical praeti€onsideration could be givéemter
alia to:

— Who should be responsible for accepting and impi¢img recommendations and
guidelines concerning blood transfusion and haeerafly in clinical practice at
national level?

— Who should be responsible at local level for depiglg and implementing standard
operating procedures (SOPs)? Should this be aftiios committee or a quality
manager in the hospital?

— Whether an expert in transfusion-medicine shouldabeigned to each clinical
department which provides haemotherapy?

— Should this person be responsible for these thesagid have the authority to issue
instructions related to indications, organisatiod documentation of haemotherapy?

— Who should be responsible in a clinic for:

— storage and maintenance of haemotherapeutic drugs;
— comprehensive documentation (documentation of @sairgcluded);
— notification of adverse effects and to whom?
— structuring monitoring, feed-back and look-back;
— instruction and training of relevant staff in hagherapy;
— maintenance of a list of all used blood and plapneducts; and
— Who should be responsible for quality assurance?

13.Recognising that the main actors in relation toube of blood and blood components are
the local providers of blood products (hospitaldzhsransfusion service, pharmacy) and
the final users (clinicians in the wards), theirameration is essential if optimal use
through effective quality management is to be ackde
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7.5. In-process control

14. Statistical quality control is one of the basicdtnof total quality management. It requires
that errors and deviations be regarded not asrésilbut as opportunities to improve the
process. A system to reduce transfusion errorsdcbal the introduction of in-process
control. Introduced within the clinical wards, suelsystem should encompass the process
starting with the identified need for a blood prodand end with the use of the product.
As this process includes many steps, some of whieh critical for ensuring blood
transfusion safety, the introduction of approprieitecks could contribute to minimising
undesirable events and maximising blood utilisation

15.But what are the critical points within the processl how can the checks that should be
introduced be defined? Are the following sufficiexst critical points within the process to
ensure the safe and optimal use of blood produbisidentification of patient; 2)
identification of blood samples for pre-transfusi@sting; and 3) identification of the
blood product assigned to the intended patient?

16.Could the use of computerised systems with prebbsked algorithms, based on
guidelines, improve the collection and analysisdata and provide indicators on the
clinical appropriateness for each blood prescridwiiat checks would be appropriate to
verify that the critical steps have been correctiyried out? Would the use of bar codes,
which could be used to check the identity codehmnpatient’s wristband with those on
the blood bags and blood samples preventing furtetion in the event of non-
correspondence, contribute to this aim?

7.6. Concluding remark

17.'Evidence demonstrates that the most effective oweibf stimulating awareness of and
compliance with best practices is computer-gendregeninders provided at the point of
care’’® If quality management is to be introduced so thatimal use can be achieved,
data on the outcome of patients treated by clingis needed. Such data could help to
improve guidelines and to carry out cost analysdifferent treatment strategies. There is
the need, therefore, to establish criteria forataluation of outcome following treatment
with each of the blood components included in tigenala of the ‘Wildbad Kreuth
Initiative’.

13 R.D.Zielstorff. Online Practice Guidelines: Issuéfstacles, and Future Prospects. Journal of theridem Medical
Informatics Association, 1998; 5:227-236
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8. Economic Aspects

8.1. Introduction

1.

The delivery of health care has associated cosis. fict has become all too apparent to
Member States of the European Community as theggie to contain mounting health
care expenditures brought on by increasing puldpeetations regarding the provision of
health services, significant advances in mediadinielogies, and growing demands of an
ageing population. The treatment of patients wittdpcts derived from blood and plasma
cannot escape these realities. Managing these roesoappropriately, however, could
contribute to minimising over-expenditure and maging health care.

8.2. Background

2.

From the moment a donor offers to provide blood pladma for the benefit of others
until after the product(s) derived from that dooathas been given to a patient, expenses
are incurred. The costs are associated not onlj wie collection, processing and
distribution of the blood and blood products busoalwith their therapeutic use.
Considerable outlay has to be made in terms ofpagemt, supplies, staffing etc. in order
to ensure the administration of safe and effeqgbiraducts. Expenses associated with the
therapy itself, whether for out-patient visits avspital stays, need to be covered. In
addition, indirectly related expenditures are imedrsuch as work-months lost, quality of
life diminished etc.

The inappropriate use of blood, blood components glasma derivatives has a direct
bearing on health care budgets — whether they bsetlof the hospital, national health
insurance services or private insurance compaRieslucts may be ‘over-used’ because
they are administered under circumstances in wthetpossibility of harm to the patient

exceeds the potential benefit. They may be ‘undeduwhen in spite of the fact that they
could have produced a favourable outcome they wetegiven. They may also be

‘misused’ as in the case where an appropriate ptaduadministered and a preventable
complication results. In this situation the patidoes not receive the full benefit of the
product or is exposed to an additional and unexgeativerse outcome.

. In all cases, there are cost implications whetbduced or increased. The identification of

those areas where overuse, under-use and misusg, @ well as methods and
procedures to overcome them could help to congilbatimproving quality of service,
lowering the number of adverse events, and progi@dirbasis for justifying associated
costs. One only has to look at the tremendous smmoaomic burden that has had to be
faced following the transfusion of HIV-contaminateldod and blood products to realise
the importance of this issue.

8.3. Assessing outcomes of blood product use

5.

It is regrettable but a fact that clinicians whoraaister blood and blood products do not
regularly document the efficacy of their use. Asbasequence, data recording parameters
measured both before and after the use of bloodugte, which could substantiate the
benefits accrued, is lacking. Without such dataisidifficult to carry out economic
analysis. There is, therefore, the need to defirve dutcomes of blood use and the
parameters against which these are to be measured.
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6. Those blood-related issues that have economic ¢admins, as well as how they could be
addressed and by whom, need to be identified. Adtere treatment strategies in which
blood and blood products are used need to examnmaednly with respect to therapeutic
outcome but also in relation to cost-benefit, @tctiveness and cost utility. Parameters,
whether non-monetary such as haematocrit levellatelpt count after transfusion, or
monetary such as amount of product administeredation of treatment, length of
hospital stay etc., need to be identified. Methimdsvaluating a more expensive therapy
(e.g. leucocyte reduced red cells) against a cheape need to be considered given that
the former may result in a shorter hospital stagt as a consequence reduced hospital
charges.

8.4. Economic evaluation

7. Carrying out an accurate economic evaluation oeagpures related to the use of blood
and blood products would involve not only the idiécdtion of the therapeutic use of
blood and blood products but the recording of cosis the initiation of treatment to its
discontinuation. This is relatively easy duringnadal trials which are conducted under
highly rigorous conditions. Under normal conditiphewever, the medical outcomes of
therapy may be quite variable due to different gudtipopulations, time of onset of
therapy, stage of disease, and treatment protoddierefore, determining the related
financial disbursements is difficult.

8. Assessing the economic implications and effectigerad therapeutic interventions could
be facilitated by applying outcomes and effectissneesearch. This involves analysing
current disease management programmes and idegtityhat does and does not work.
As an example: studies on 1) different transfudioresholds in prophylactic platelet
transfusion (10,000 versus 20,000) in patients &ithte myeloid leukaemia and 2) the
extent to which dosage and time interval of platétansfusion had an influence on
platelet recovery and the development of refrantms in patients with haematological
malignancies, showed that higher doses of platedesfusion reduced the time interval
and the development of refractoriness. The impaatasts were evident.

9. Prophylactic treatment and screening programmeslaceareas that require examination
given the initially high costs of the former in cparison with the latter. A cross sectional
study which compared prophylactic versus on-dentegatment of haemophilia patients
with clotting factors showed that those receivingphylactic clotting factor therapy
required less additional health care resources lyndire to the reduction of bleeding in
the joints.

8.5. Cost-savings

10.Blood is a resource which is limited, is associatgtth risk and is expensive. In order to
ascertain whether cost savings can be realisetnitinlg the use of blood and blood
products, without depriving patients of essentiatec it is necessary to identify those
elements that are the driving force behind findneigpenditures. These can be identified
as the ‘cost drivers’. They can be earmarked bynéxiag the utilisation of resources,
such as was done in the Sanguis study which lo@kethe use of blood in elective
surgery, or the pre-operative demand for blood lalodd products. Awareness of these
‘cost drivers’ could be facilitated through the dlapment and implementation of surgical
blood order schedules, computerised decision stipp@tems, or other mechanisms.
These include clinical practice guidelines whicé aimed at:
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— assisting clinical decision making by patients phglsicians;
— educating individuals or groups;

— assessing and assuring the quality of care;

— guiding allocation of resources for health carel an

— reducing the risk of legal liability for negligecéare.

8.6. Effectiveness of blood use

11.In order to demonstrate effectiveness of a thertapeuocedure, evidence is required that
it does more good than harm when used in a spedificcal situation applicable to an
individual patient. Efficacy implies that the cloail strategy can achieve its goal of
improving outcomes when used under optimal circants#s. It is, however, effectiveness
that is the real basis for making true long-termding decisions in the delivery of health
care. How can effectiveness best be ascertainddregiard to the use of blood and blood
products? Are there therapeutic and diagnosticooptihat are inappropriate or obsolete
that should be identified in order that costs cdaddoetter managed? Will the introduction
of nucleic amplification technology requirements ooly for plasma pools but for single
unit donations be a contributing factor to incragsup front costs but decreasing long-
term expenditure associated with therapy?

8.7. Concluding remarks

12.In considering the economic implications associatgtth the use of blood and blood
products, attention also needs to be given to iha@n€ial consequences of changing
therapeutic procedures and products. The decreaténgand for a particular blood
product (e.g. clotting factors, albumin) can havéiract impact on the pricing of others
(e.g. prothrombin complex preparations, immunogliobu Experts at Wildbad Kreuth
should draw upon their experience to identify arehgre difficulties are encountered,
recognise where problems may arise and proposeaiiiees to overcome them.
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1. RED BLOOD CELLS

1. Guidelines and recommendations for red blood caldfusion have changed over the
past ten years tending to more restrictive pradticategies. Increasing knowledge of the
associated risks and complications as well as grgwconomic constraints are providing
a rationale for more efforts to define clear intimas and transfusion policies.
Nevertheless, there are still substantial natiandlinternational differences in the clinical
use of red blood cells in Member States of the peg@o Community as shown in the
Sanguis study (1).

1.1. Studies and Articles

2. There are a vast number of articles and studiesernimg red blood cell transfusion
policies with wide variations in the strength ofidmnce. However, the number of
randomised, controlled clinical trials, which prdeithe highest level of evidence, remains
small. Further limitations are given by sometimeghly specialised or small study-
populations that do not allow the transfer to galherapplicable recommendations. An
overview of recent international studies and a¢clcategorised according to topic and
study design, is given in Table 1.1.

1.2. Guidelines and Recommendations

3. The indication for red blood cell transfusion isaamia, with or without acute bleeding,
mainly to increase £delivery. Differences in guidelines and recommeioais reflect the
difficulty in defining clear evidence-based paraengtsuch as a certain haemoglobin
concentration as a uniform ‘transfusion triggerlamphasise the importance of clinical
symptoms and severity of illness that can be asdasih the help of different morbidity-
and organ-dysfunction scores (9 - 11). Indeed, reévstudies suggest that anaemia
increases the risk of death after surgery espgadialicritically ill patients (12) and in
patients with cardiovascular disease (13).

4. Only a few guidelines (see Table 1.2) at least menend a minimum haemoglobin-
threshold that — with regard to the patient's ageneral physical condition and the
severity of illness — should not be exceeded. Ftically ill patients with cardiovascular
or respiratory disease, a critical haemoglobin eabetween 12.0 and 11.0 g/dl is far
accepted, whereas young and healthy subjects arsideoed to tolerate a decrease in
haemoglobin until 7.0 — 6.0 g/dl. A recent randadiscontrolled clinical trial showed a
similar 30-day mortality for critically ill patiest who were assigned to a liberal
(transfusion at Hb below 10.0 g/dl and maintained @O0 to 12.0 g/dl) or a restrictive
(transfusion at Hb below 7.0 g/dl and maintained.atto 9.0 g/dl) transfusion strategy
respectively (2). However, mortality was signifitlgn lower with the restrictive
transfusion strategy among patients who were lestely ill and among patients who
were less than 55 years of age, suggesting tregtactive strategy of red cell transfusion
is at least as effective as and possibly supeoiar ltberal transfusion strategy in critically
ill patients. In addition, patients with active onoary ischemic syndromes did not have
more adverse outcomes when a transfusion thresi@ld g/dl was used.
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Table 1.1
Selection of recent studies concerning
red blood cell transfusion strategies
categorised according to topic and study design

Study Study design  No. of Study Interventions / Outcome
patients population  Outcome
measures

Comparison of different transfusion strategies

1 Hébert et
al. 1999
2

2 Hébert et
al. 1995

©)

3 Carson et
al.1998

4

prospective,
randomised,
clinical,
multicentre-
trial

prospective,
randomised,
clinical,
multicentre-
trial

(pilot study
tol)

prospective,
randomised,
clinical trial

(pilot study)

4 Johnson et prospective,

al. 1992
®)

randomised,
clinical trial

838

69

84

38

‘critically ill’
ICU

Hb < 9 g/dl
age: 216
(mean:
57/58)

1

‘critically ill
ICU

Hb < 9 g/dI
age: 216
(mean: 59)

surgery (hip
fracture)
post-OP Hb
<10.0 g/dl
(mean: 82)

surgery
(CABG*)
age (mean):
61/52

restrictive (n = 418,
Hb 7.0 — 9.0 g/dl)
vs. liberal (n = 420,
Hb 10.0 - 12.0
g/dl) transfusion
strategy

30-day mortality.

intervention same
asinl

30-day mortality;
(secondary:

ICU morbidity
ICU mortality,
120-day mortality)

‘symptomatic’-
(clinical symptoms
or Hb < 8.0 g/dl)
vs. ‘threshold’-

(Hb maintained
>10.0 g/dl)
transfusion practice

hospital-, 30-, 60-
day mortality,
morbidity,
functional status,
place of residence;

restrictive (n = 20,
haematocrit < 25%)
vs. liberal (n =18,
haematocrit < 32%)
transfusion
strategy;

post-OP cardiac in-
dices; post-OP
complications;
length of stay in
ICU and hospital;
physical exercise
tolerance;

Overall 30-day mortality similar in
both groups.

Subgroup analysis:

Significantly lower mortality with

restrictive transfusion strategy

among patients who were

- less acutely ill

- under the age of 55

Similar mortality with restrictive

transfusion strategy among

patients with

- clinically significant cardiac
disease

- severe infection /septic shock

- trauma

No significant differences.

30-day mortality:
2.4% both groups

60-day mortality:
4.8% (thresh.) vs. 11.9% (sympt.)

60-day morbidity (death or inability
to walk):
45% (thresh.) vs. 39% (sympt.)

Other outcomes similar.

No significant differences for all
outcome measures between the
two transfusion strategies.

No correlation between
haematocrit and exercise capacity.
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Study Study design  No. of Study
patients  population

Interventions /
Outcome
measures

Outcome

5 Carson et  retrospective, 8787 surgery (hip
al. 1998 multicentre, fracture)
(6) cohort study age: = 60

(mean: 80)

Relationship between anaemia and clinical parameter

6 Hogue et prospective, 190 surgery
al. 1998 randomised, (radical
) clinical trial prosta-
tectomy)
age (mean):
63

7 Spiess et prospective, 2202 surgery

al. 1998 observational, (elective
(8) multicentre CABG¥)
study age: =28
(mean: 65)

Mortality with or
without transfusion

30-day mortality;
(secondary: 90-day
mortality)

S

relationship
between
haematocrit and
myocardial
ischemia (clinically
asymptomatic,
defined as ST | for
1 minute, dia-
gnosed by ECG
monitoring);

association
between post-OP
haematocrit (HCT)
on entry to ICU and
myocardial
infarction / left
ventricular failure;

three groups:
high: HCT = 34%
medium: HCT >
25-33%

low: HCT < 24%

No significant difference in 30- and
90-day mortality with or without
transfusion after adjusting for
‘trigger haemoglobin level’ before
transfusion, cardiovascular disease
and other risk factors for death.

Independent association of
haematocrit < 28% and risk for
myocardial ischemia.

Rates of Q-wave Ml / left
ventricular failure lowest in patients
with low HCT and higher in patients
with high HCT (with equal
distribution of clinical variables,
morbidity and transfusion during
OP).

Mortality of whole study population
similar in high and low HCT-group
(5.2 /5.6), lowest in medium HCT-
group (2.6).

Abbreviation: * Coronary artery bypass graft.
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Guideline Sponsor character Setting Recommendations / Contraindications for red Comments
transfusion threshold blood cell transfusion
1 Practice guidelines American based on perioperative, red blood cell transfusion rarely haemoglobin concentration alone is
for blood com- Society of controlled and obstetrics indicated when Hb > 10.0 g/dl, an inadequate measure of oxygen
ponent therapy Anesthesiologists  uncontrolled almost always indicated when Hb delivery“, but suggestion of a range of
(1996) observational < 6.0 g/dI; haemoglobin (6.0 — 10.0 g/dl)
(14) clinical
studies when Hb between 6.0 and 10.0 ‘...to rely solely on vital signs is
g/dl, consideration of patient's inappropriate for anaesthetised
individual general risk factors for patients’
complications of inadequate
oxygenation; most rigorously developed guidelines
with:
if possible, avoidance of red - systematic literature review
blood cell transfusion by use of - guideline development process
further therapeutic measures to
minimise blood loss (e.g. evidence category 11-2 / 1I-3 *
preoperative autologous blood
donation, intraoperative blood
recovery)
2 Surgical Red Blood none consensus perioperative  ‘case-by-case’ and ‘one unit at a further policies concerning:
Cell Transfusion statement time’ transfusion-strategy; - prevention of peri-OP blood loss

Practice Policies
(1995)
(15)

transfusion at a Hb level of:

- around 10.0 g/dl in
cardiopulmonary affected
patients;

- around 7.0 g/dl in healthy,
low-risk patients with no
evidence of cardiopulmo-
nary disease;

exposure to allogeneic blood
should be limited to appropriate
need;

- autologous blood donation

- treatment of underlying
cardiopulmonary disease to
increase oxygen delivery

- increasing red blood cell mass
by pre-OP iron or erythropoietin
therapy

- documentation

- inclusion of patient in transfusion
decision

literature reviewed,;
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Guideline Sponsor character Setting Recommendations / Contraindications for red Comments
transfusion threshold blood cell transfusion
3 Guidelines for Ministry Expert all patients acute blood loss: ‘no universally applicable lower
therapy with blood of Health opinion - patients without reduction of limits for haemoglobin or
components and (‘Bundes- vital functions: loss of blood haematocrit can be given as an
plasma derivatives ministerium fur volume up to 20 % should be indication for erythrocyte
(1995) Gesundheit’) restored with crystalloids; Hb transfusion’
(16) L until 7.0 — 6.0 g/dI
sometimes tolerated without duration, severity and cause of
signs of hypoxic organ anaemia, the clinical condition,
damage; Hb below 5.0 — 4.5 age and sex of patient have always
g/dl “critical* ! to be taken into consideration.
- older patients and patients
with cardiac pulmonary
disease: transfusion earlier
chronic anaemia: further recommendations:
- transfusion only because of
clinical symptoms - late bone marrow
transplantation
expected and non-
immunologically
caused haemolytic
anaemias: as few
transfusions as
possible
4 Consensus Royal College  consensus all patients transfusion decision should be only indication for red ‘there is no single critical

statement on red
cell transfusion
(1994)

(7)

of Physicians of statement
Edinburgh

made by an experienced medical
practitioner;

consideration of the patient’s
individual risk factors for
complications of inadequate
oxygenation.

blood cell transfusion:
raising of oxygen-carrying
capacity of blood to
increase oxygen-delivery in
the tissues.

haemoglobin or haematocrit value
applicable to all patients’

no literature reviewed;
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Guideline Sponsor character Setting Recommendations / Contraindications for red Comments
transfusion threshold blood cell transfusion

5 Practice strategies American expert opinion all patients indication for red blood cell to enhance the general restrictive transfusion policy: ‘regard
for elective red College of transfusion: ‘relieve symptoms sense of well-being elective transfusion with homologous
blood cell Physicians related to blood loss’; blood as an outcome to be avoided’
transfusion to promote wound healin
(1992) if possible, avoidance of red P 9 main focus on clinical symptoms and
(18) blood cell transfusion by possible deterioration of vital signs;

‘advance planning“ (pre-OP
autologous blood donation,
erythropoietin), correction of
intravascular volume depletion by
crystalloid (acute anaemia), other
therapeutic interventions like
erythropoietin, iron replacement
(chronic anaemia); in case of
transfusion, consideration of the
patient’s individual risk factors for
complications of inadequate
oxygenation (e.g. patients at risk
for myocardial or cerebral
ischemia)

red blood cell transfusion only in
case of clinical symptoms or
deterioration of vital signs, also
for anaesthetised patients;

prophylactically (in the
absence of symptoms)

to expand vascular volume
when oxygen-carrying
capacity is adequate

no transfusion threshold and:
‘normovolemic anaemia
(haemoglobin 7.0 — 10.0 g/dl) can be
well tolerated in asymptomatic
patients’; unit-by-unit transfusion
strategy.

*

Grading of evidence: I: randomised controlled trials; II-1: non-randomised controlled trials; 11-2: controlled observational studies
(e.g., case-control, cohort studies); 11-3: uncontrolled observational studies; Ill: descriptive studies, expert opinion.

(From: U.S. Preventive Services Task Force: Guide to Clinical Preventive Services: An Assessment of the Effectiveness of 169
Interventions. Baltimore, Williams and Wilkins, 1989)
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1.3. Glossary: Conservation, Documentation, Crossnieh and Side-Effects

1.3.1. Conservation

5.

6.

7.

8.

9.

General

Blood is collected from a donor in general as ale/fdood product This product can be
further separated or filtered in a blood bank fgcilUnits or bags with erythrocyte
concentrates can be conserved at 2 - 6°C for bgetad of 35 day’s The last day of this
period should therefore be written on the’bag

Erythrocyte products

The standard erythrocyte product for clinical sitbgon is the buffy-coat free erythrocyte
concentrate in additive solutitnThe amount of plasma in this product is lowemtha
15 ml/260ml ba§ Washing of erythrocyte preparates with physialagiline is generally
no longer affordable, because today there are ankgry few clinical indications, like
‘congenital IgA deficiency’, where washed erythrts are still in common uSeThe
viscosity of this product is relatively good.

Irradiated erythrocyte blood products

Irradiation of erythrocytes is necessary in oraekitl lymphocytes in the blood product,
SO as to prevent immune compromised patients framstusion-transmitted graft versus
host disease (tt-GVHD) and febrile non-haemolytamsfusion reactions (FNHTR)the
dose of irradiation is generally 25-30 GyA leucocyte-filtration, even with third
generation filters, is not sufficient to prevergsk side effects

Blood donations from relatives

Blood donations from relatives have a higher risktfansfusion-transmitted graft versus
host disease than allogeneic donations. This isezhby partly identical HLA antigens,
leading to more difficult elimination of allogendieucocytes by the immune systerm
addition blood donations from relatives before gdlioeic blood stem cell transplantation
can lead to a higher graft rejection or GVHDn the same issue, safety of blood products
from relatives is lower compared to allogeneic blobecause safety considerations are
much less effective among relatives then unrel&tealthy donors For these reasons,
patients with leukaemia, myelodysplastic syndroroe, aplastic anaemia should be
excluded from familial blood transfusions.

The standard erythrocyte bag has the followingatteristics:

— volume at least 250 ml;

— erythrocytes given as a buffy-coat free conceniratalditive solution;
— haemoglobulin approx. 65 grams;

— haematocrit lies in the range of 50-70 percent;

— total amount of leucocytes is lower than 1.2xaélls;

— plasma volume is lower than 15 ml.

10.The volume of an erythrocyte bag compares to aBétitof an adult person of 70kg.

Expecting a 70% recovery rate after transfusioa,ghtient's haemoglobin value should
rise at about 10 to 15 g/l. In a mathematical modeggesting an average lifetime of
erythrocytes of some 60 days, a patient with a lrggenerative anaemia is considered to
achieve every two weeks a transfusion on a long-teedication basis.
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1.3.2. Documentation

11.The request for an erythrocyte transfusion and oh&cuation in the report has to be
documented by a physici&n.

12.The formula has to include:
— patient’s data;
— ABO blood group, RH and Kell status as far as known
— diagnosis of patient;
— CMV status in immunocompromised patients;
— Necessities of special preparations;
- Filtration;
— Irradiation;
— Other.

Bed side testing

13.To ensure a safe transfusion and to minimise adtnative transfusion errors it is
absolutely necessary to carry out an ABO-identégt tprior to each substitution of
erythrocytes, granulocytes and plashma.

1.3.3. Side effects

Graft-versus-host-disease (GvHD)

14.Most transfusion-transmitted graft versus host aies develop after donation of
erythrocyte concentrates, but also thrombocytemugocytes and fresh plasin®ates of
GVHD are estimated to be about 1 in® kansfusions. For patients with immune
deficiency, irradiated blood products are recomneenavhile leucocyte filtration is not
sufficient to prevent GvH disedse

Transfusion-related acute lung injury (TRALI)

15. Transfusion-related acute lung injury is an acetpiratory distress syndrome that occurs
within a few hours after transfusion. Its estimabetjuency is approximately 1 in 5,000
transfusions. Therapy is supportive, at least 90#atients with TRALI recovef?

Haemolytic reactions

16.Fatal acute haemolytic reactions to transfusionticoa to occur in the range of 1 in
250,000 — 1,000,000 transfusioisApproximately half of all deaths from acute
haemolytic reactions are caused by ABO incompdtbitiue to mismatching of patient
and blood unit’ Furthermore, approximately 1 in 1000 patients taimical
manifestations of a delayed reaction to transfuSi@amd 1 in 260,000 has an overt
haemolytic reaction due to the development of awligs to minor red-cell antigens that
were not detected by a routine antibody assay édfansfusion. These reaction rates are
much higher in populations at increased risk, saspatients with sickle cell disede

Febrile non-haemolytic transfusion reaction (FNHTR)
17.Today, there is a general agreement that cytokinesesponsible for inducing FNHTR

Cytokine secretion can either be induced from ddwmphocytes via allo-antibodies of
the recipient or are delivered by transfusion freestroyed white blood cells in the bag
and function thereby as pyrogenes. First episoddsNdITR are found at rates of 1 —
6.8%, with relapses in the same patient at"5%he more leucocytes are in the bag and
the longer the products are stored, the higheneasfriequency of FNHTR. Prevention of
FNTHR can be achieved when leucocyte concentrations: 5 x 18cells per bay.
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HLA-immunisation

18.HLA molecules on transfused leucocytes are a pgnsawurce for the development of
HLA-allo-antibodies in the recipient. The reactisndependent on the concentration of
leucocytes per blood bag. A critical level for sarsion of leucocytes is seen at >5%10
cells per transfusidil Using leucocyte reduction filters for erythrocsteHLA-
immunisation could be reduced from 16% to 23%or erythrocyte transfusions, without
leucocyte reduction, in pregnancy, rates for dgualent of allo-antibodies are 16% and
31% respectivel.

Transfusion-Mediated Immunomodulation

19. The immunosuppressive effect of allogeneic bloaglgted to exposure to leucocytes and
subsequent sensitisation and has been found tbnibealty important in patients who are
undergoing renal transplantatforand in women who have multiple miscarriaéeg
number of retrospective reports have describedsancsation between allogeneic blood
transfusion and both earlier-than-expected recaa®rof cancer and increased rates of
postoperative infectioff Only a few prospective studies have attemptedladfy the
potential immunomodulatory effects of allogenemnsfusion but failed to demonstrate a

significant difference between patients eithertedavith autologous blood or allogeneic
b|00d.24'25'26'27'28

1.3.4. Crossmatch

ABO compatibility
20.Before transfusion is started, blood group typiras lto be done. Erythrocytes are
transfused major compatible (donor erythrocytesweplasma of the receiving perséh).
Because of relative low amounts of plasma in thgheocyte concentrate in additive
solution, the minor compatibility (donor plasmass erythrocytes of the recipient) is not
of significant clinical relevanc®.

21.For patients receiving erythrocytes after blood ugronon-identical allogeneic bone
marrow transplantation, blood group typing should imade prior to each blood
transfusion to optimise transfusion outcome in @adividual situation.

Rhesus- and Kell- compatibility

22.To prevent patients from alloimmunisation, trangfos should be compatible to Rhesus
antigens, because 80% of D-negative recipients ys@dRhesus D antibodies after
transfusiorf® The clinical indication for rhesus incompatiblartsfusion should be very
strict. Exceptions should only be practised in cafskfe-threatening anaemia or lack of
Rhesus D-negative blood.

23.For rhesus negative women, the risk of developimgoabus haemolyticus neonatorum
after transfusion is high in case of pregnancy. fisle of immunisation with other blood
groups (e.g. Kell, Rh ¢ or Rh E) is significantbyler than for rhesus antigeffs.

Antibody testing

24.To eliminate the risk of haemolysis of the donoetgthrocytes, the search for allo-
antibodies in the patient’s plasma is done rowinelsome countries. The only exception,
not to crossmatch blood, is a life—threatening atsé® Patients are transfused with
Rhesus D negative, Kell negative erythrocytes, as dvailable. However, acute
immunologic reactions can still occur, e.g. via Riee—c or —E, or other rare blood group
antigens’®
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2. PLATELETS

1. Platelet transfusion practices show wide variation&urope, among different countries
and even between hospitals in the same countryTd)date, the number of clinical
guidelines remains small and the majority refediféerent clinical settings. The initially
simple purpose of preventing or treating haemomhagpatients with thrombocytopenia
or platelet function defects has become a chaltentask with regard to the diversity of
possible underlying causes. In addition, the evaminaof the correct indication and
appropriate dose, as well as avoidance of possisks, such as infections, GvHD in
immunodeficient patients and refractoriness, are fofidamental importance for
transfusion policies.

2.1. Indications, transfusion triggers, doses

2. Platelet transfusions are indicated for the prawenénd treatment of haemorrhage in
patients with thrombocytopenia or platelet functiiects. The recommended therapeutic
or prophylactic transfusion ‘trigger is, primarjlya distinct platelet count. Other
predictors for bleeding like bleeding time or thimeelastography are either considered as
unreliable (2 - 4) or are reserved for special gations (5). Clinical risk factors for
bleeding on the one hand (6) and the extent ofdbigeon the other are important parts of
most recommendations and influence the decisiomvamel how much to transfuse. For
example, the consensus conference of the ‘Royde@vlof Physicians of Edinburgh’
recommends a symptom-oriented unit-by-unit transfuspractice, suggesting a
transfusion threshold only for therapeutic platdfansfusions in massive haemorrhage
(50 x 10 /) and for prophylactic transfusions in patientdth haematological
malignancies and bone marrow failure (10 /)0 (7). Recommendations for the
calculation of an appropriate dose of platelets @iy given in the guidelines of the
‘British Committee for Standards in Haematology:(8) selection of recent guidelines is
shown in Table 2.2.

3. The indications for therapeutic platelet transfasion most clinical settings, however, are
based on observation or consensus, whereas thigteisvidence from clinical trials. In
contrast, for prophylactic transfusions there alienéed number of randomised as well as
non-randomised clinical trials examining differentransfusion thresholds in
haematological and oncological patients - most bém undergoing cytotoxic
chemotherapy (9 - 13, as shown in Table 2.1.). fakgether, there is no evidence that
the lower transfusion trigger of 10 xL0 is associated with a worse outcome than the
traditional transfusion trigger of 20 x 0. These results are in keeping with a recent
prospective and randomised, multicentre-trial of5 2patients with acute myeloid
leukaemia undergoing induction chemotherapy, thaived no significant difference in
bleeding episodes, red cell usage, hospital inpateays or mortality in patients
randomised to a platelet trigger of 10 x’Dor to a trigger of 20 x T0/l (14). A
reduction in platelet transfusion could not onlgduee transfusion-related risks, but also
markedly diminish costs (13).
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Table 2.1

Selection of recent studies investigating different platelet transfusion triggers.

. No. of Study Interventions
Study Study design patients population  /Outcome Outcomes
measures

Comparison of different transfusion triggers

1 Rebulla et
al. (1997)
(14)

2 Heckman
et al.
(1997)
(11)

3 Wandt et
al.
(1998)
(13)

prospective, 255
randomised,
clinical,

multicentre-

trial

prospective, 78
randomised,
clinical,

single-

institution trial

prospective, 105
clinical,
multicentre

trial

acute
myeloid
leukaemia
(1% course
of induction
chemothera
py)

age: 16 —76
(median: 51
1 49)

acute
leukaemia
(induction
therapy)

acute
myeloid
leukaemia

(induction or
consolidatio
n therapy)

transfusion
threshold of:
< 10,000 /ul

(135 patients) vs.
< 20,000 /ul

(120 patients)

primary:
frequency of major
haemorrhage;

secondary:
transfusion rates;

rates of complete
remission;
mortality.

transfusion
threshold of:

< 10,000 /ul vs.
< 20,000 /pl

bleeding episodes /
number of platelet
transfusions

number of RBC
transfusions /
febrile days /

days hospitalised /
days thrombo-
cytopenic /

need for HLA
matched platelets /
remission rate /
death during
induction therapy

Transfusion
threshold of:
< 10,000 /ul vs.
< 20,000 /pl

bleeding
complications /
number of platelet
transfusions /
number of RBC
transfusions

costs for each
transfusion
strategy (cost-
effectiveness-
analysis)

no significant difference in total
number of major haemorrhage;

bleeding-type:

similar distribution, exception:
gastrointestinal bleeding, twice in
10,000-threshold-group;

21.5% fewer platelet transfusions in
10,000-threshold-group;

no significant differences in rates of
remission and mortality.

no significant difference in the total
number of bleeding episodes;

< 10,000 /ul patients more platelet
transfusions for bleeding,

< 20,000 /ul more prophylactic
platelet transfusions;

total number of platelet transfusions
‘nearly significant’ higher in the
< 20,000 /pl patient group;

no significant differences in the other
outcomes.

no correlation between serious
bleeding events and platelet count;

significant lower number of platelet
transfusions in the < 10,000 /pl
patient group;

no significant difference in the
number of RBC transfusions;

costs:
costs of platelet therapy one third
lower in the < 10,000 patient group;
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. No. of Study Interventions
Study Study design patients population  /Outcome Outcomes
measures
4 Gmur et al. prospective, 102 acute transfusion 31 bleeding episodes on:
(1991) clinical, leukaemia  threshold of:
9) single- < 5,000 /pl (without 1.9% study days
institution risk factors) in the < 5,000 /pl group;
trial < 10,000 /ul (with ~ 0.07% study days
fever or minor in the < 10,000 /pl group;
bleeding)
< 20,000 pl
(heparin therapy,
coagulation
disorders, invasive
procedures)
bleeding episodes
5 Gil- retrospective 190 bone comparison of: transfusion policies:
Fernandez analysis marrow conducted - 1990 — 1991.: transfusion
etal. transplant transfusion policies threshold: 20,000 ul (87 patients)
(1996) patients 12 patients with 14 major
(10) major haemorrhages;
haemorrhage with - 1993 — 1994: transfusion
different threshold:
transfusion 10,000 /pl in stable and
policies; 20,000 /ul with ‘higher platelet
consumption’
number of platelet (total: 103 patients)
transfusions; 12 patients with 13 major
haemorrhages
significant lower use of platelet units
in the 10,000 /ul group.
2.2. Dosage

4. A recent prospective clinical trial examined theselgesponse to platelet transfusions in
adults and children with haematologic malignan¢iEs). The patients, 69 adults and 13
children, received a medium (4 — 6 x"18dults / 2 — 4 x 18 children), high (6 — 8 x 6
adults / 4 — 6 x 18 children), or a very high8 — 10 x 16" adults / 6 — 10 x I adults)
dose of freshg24 h old) ABO-compatible platelets in the form abheresis platelet
concentrates. The end points were platelet increnpéatelet recovery and the transfusion
interval. High and very high doses of platelets tec significantly better increment and
significantly longer transfusion intervals in adudind children. In patients with clinical
factors favouring platelet consumption, the proporof transfusions yielding an optimal
platelet increment and transfusion interval inceglawith the dose of platelets. Authors
concluded that transfusion of high platelet dosas ceduce the number of platelet
concentrates required by thrombocytopenic patieartd significantly reduce donor
exposure.

2.3. Refractoriness

5. An approach for the evaluation of different methdadsprevent refractoriness due to
alloimmunisation was made by the ‘Trial to ReducBoimunization to Platelets’
(TRAP Trial) (16). Conclusions from the study wéhnat either reduction of leucocytes by
filtration or UV-B irradiation of platelets was egjly effective in preventing alloantibody-
mediated refractoriness to platelets during inauctthemotherapy for AML. Platelets
obtained by apheresis from single random-donorviged no additional benefit as
compared with pooled platelet concentrates frord@andonors.
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Table 2.2
Selection of recent guidelines and consensus statem ents for platelet transfusion
with emphasis on clinical indications and dose

Guideline Sponsor Character Indications / recommendations Comments
1 Consensus Royal College consensus indications, prophylactic: broad review of
conference  of Physicians conference - main use: prevention of bleeding in patients with haematological malignancies and bone marrow literature with
on platelet  of Edinburgh failure caused by disease / treatment consideration of clinical
transfusion — without risk factors*: threshold of 10 x 10° /I studies as far as
(1998) _ with risk factors* or planned invasive procedures: ‘higher threshold’, no consensus possible, concerning:
@7/ (7) - neonates with considerable danger of haemorrhage: ‘higher threshold than in adults’ - physiological
backgrounds
indications, therapeutic: - different indications
- massive haemorrhage: threshold of 50 x 10° /I ‘clinical criteria need to be considered’ - refractoriness
- ‘most major surgery (cardiac and vascular included) can be successfully carried out without platelet -  ‘trigger factors’
transfusion. Patients who have taken aspirin 10 days prior Op should be evaluated’ - dose
- thrombocytopenic purpura: intracranial or eye haemorrhage, severe bleeding from the gut; - safety, risks and
quality of platelet
contraindications: concentrates
- heparin-induced thrombocytopenia
- thrombotic thrombocytopenic purpura conclusion:
- haemolytic uraemic syndrome ‘precise indications and
optimal specification
refractoriness: still need to be defined’
- no explicit recommendations, ‘HLA-matched or crossmatch-compatible platelets seem satisfactory ‘need for prospective
for patients who are refractory to immunological reasons’ randomised trials’ and
‘clearly defined
dose: recommendation of a ‘single therapeutic dose’ / unit-by-unit — practice protocols’
2 Practice American based on prophylactic platelet transfusion is ineffective and rarely indicated: perioperative and
Guidelines  Society of controlled and -  when thrombocytopenia is due to increased platelet destruction (e.g. ITP) obstetric setting;
for Blood Anaesthesiolo uncontrolled - in surgical patients with thrombocytopenia due to decreased platelet production when platelet
Component gists observational count is greater than 100 x 10° /1
Therapy clinical studies
(1996) prophylactic platelet transfusion is usually indicated:
2 - in surgical patients with thrombocytopenia due to decreased platelet production when platelet

count is below 50 x 10° /I

transfusion decision at intermediate platelet counts ( 50 — 100 x 10° /) should be based on risk of
continued bleeding
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Guideline Sponsor Character Indications / recommendations Comments
3 Practice American therapeutic transfusion:

Guidelines  Society of - surgical and obstetric patients with microvascular bleeding usually require platelet transfusion if

for Blood Anaesthesiolo platelet count is less than 50 x 10° /l and rarely require therapy if it is greater than 100 x 10°1

Component gists - ‘platelet transfusion may be indicated despite an apparently adequate platelet count if there is

Therapy known platelet dysfunction and microvascular bleeding’

(1996)

(2) dose: no recommendation, but statement that ‘one platelet concentrate will increase the platelet count

by app. 5— 10 x 10° /1 in the average adult’; ‘usual therapeutic dose: one concentrate per 10 kg’
Continuation

4 Guidelines  Ministry of expert opinion ‘indications’
for therapy  Health - primary or secondary bone marrow insufficiency, rapidly developing bleeding tendency and low )
with blood  (‘Bundesminis platelet count: recommendations for the
components terium fiir ~. without additional risk factors transfusion if platelet count < 10 x 10° /I choice of preparation:
and plasma Gesundheit’) ‘deterring prophylactic replacement until the platelet count falls below this lower limit can be
derivatives justified in patients who are haemostatically stable and without additional risk factors’ - no existing
(1995) — with additional risk factors transfusion if platelet count < 20 x 10° /I immunisation: —
(18) g]ever,binfstcti(;n, signs of bleeding, plasma clotting disturbances, rapid decrease of ABO-compatible
rombocytes
concentrates,
- aplastic anaemia or myelodysplasia: ‘only in exceptional cases’ because of the generally lower risk rhesus factor D
of bleedingt and the long-term need for transfusions. Only leucocyte-depleted cellular blood should also be
components. considered;
- acquired disorders of platelet function: ‘rarely indicated’ - following
- DIC: only in case of manifest bleeding and when DIC is of thrombocytic origin alloimmunisation
- prophylactically in surgery, lumbar or epidural puncture, organ biopsy: ‘normal risk’ :> 50 x 10° 1, against HLA and /
‘high risk’ (eye, brain surgery): > 100 x 10° /1 or platelet specific
- thrombocytopenia following severe blood loss and/or massive transfusion: ‘may become necessary antigens: —
if platelet count < 50 x 10° /1 + bleeding tendency apheresis
- severe bleeding following surgery: ‘higher numbers of thrombocytes may be required depending on concentrates
the severity of the medical situation’ according to the
antigen pattern of
special indications selected single
- congenital thrombocytopathies/ -penias: donors;

- autoimmune thrombocytopenia: ‘normally not required’, only in case of life-threatening bleeding
- foetal or neonatal alloimmune thrombocytopenia: ‘compatible thrombocytes are the most effective
measure...’

‘not indicated’

- bone marrow biopsies, even in cases of marked thrombocytopenia
- no generally platelet transfusion after cardiac surgery

dose: desired increment (x 10° /1) x blood volume (L) x 1.5

5 Guidelines  British expert opinion indications:
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Guideline Sponsor Character

Indications / recommendations Comments

for platelet ~ Committee for
transfusions Standards in
(1992) Haematology

(8)

- bone marrow failure:
- therapeutic: no explicit recommendation, but statement that: 'serious spontaneous haemorrhage
due to thrombocytopenia alone is unlikely to occur at platelet counts above 10 —20 x 10° 1,
‘minor bleeding may occur below 50 x 10° v
- prophylactic:
— without risk factors: 10 x 10° /I reduces the risk of haemorrhage as effectively as keeping it
above any higher level
- ‘associated factors’ **: use of platelet transfusions might be considered to keep the platelet
count above 20 x 10° /I
‘long-term prophylactic transfusions for patients with chronic failure of platelet production due to
aplastic anaemia or myelodysplasia not usually indicated’
- platelet function disorders: "...rarely need platelet transfusions to prevent haemorrhage...'
- massive blood transfusion: platelet count should be maintained > 50 x 10° /1
- cardiopulmonary bypass surgery: no indication of prophylactic platelet transfusion
- disseminated intravascular coagulation (DIC): only indicated in case of bleeding, in addition to
fresh frozen plasma
- thrombotic thrombocytopenic purpura (TTP): "...platelet transfusions should not be given...'
- autoimmune thrombocytopenia: platelet transfusion only in patients with major haemorrhage
- prophylaxis for surgery: > 50 x 10° /I (‘normal’), >100 x 10° /1 for ‘operations in critical sites’ (e.g.
brain, eye)

dose:
should be calculated with regard to desired increment and patient’s estimated blood volume:
Dose = desired increment x estimated blood volume of patient / 0.67 *

Classification and structure of indications shown as depicted in the original papers.

* ‘risk factors’ defined as: 'sepsis, concurrent use of drugs (e.g. antibiotics), other abnormalities of haemostasis'.

**  ‘factors associated with bleeding’ defined as: ‘fever, infection, concurrent coagulopathy, rapid fall in platelet count’.

corrected recovery factor that allows pooling of approx. 33% of platelets in a normal spleen.
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2.4. Glossary: thrombocyte concentrates - productimand preparations®®

2.4.1. Production

6. Thrombocyte concentrates (TC) are produced eith@nddiately after donation by
healthy donors from whole blood units consisting4®0 ml blood and 63 ml CPD
stabiliser (quadruple bag system); 500 ml blood @dnl CPDA-1 stabiliser (single or
double bag system); or by mechanical thrombocytagsiee Donors of whole blood
should have abstained from taking any medicatiofisctang platelet function (in
particularly acetylsalicylic acid, indomethacin) rfdhree days or (in the case of
cytapheresis donors) one week. TC from whole blsgoroduced by centrifugation and
isolating platelets from platelet-rich plasma oonfr the ‘buffy coat’. In mechanical
thrombocytapheresis thrombocytes from a single darmseparated using cell separators.

2.4.2. Preparations

Platelet rich plasma

7. Platelet rich plasma contains about 60 — 90% oftillbed platelets present in a unit of
whole blood (5 — 8 x T8 blood platelets in about 180 ml — 250 ml freshspla). It is
only used in exceptional situations, because sefficthrombocytes often cannot be
transfused due to unavoidable volume overload.

Pool thrombocyte concentrates (TC)
8. Pool TC are produced by combining 4 — 8 blood-groompatible single donor TC in a
special blood bag. Additive nutrient solution candalded to improve shelf life.

Thrombocytapheresis TC

9. Thrombocytapheresis TC contain 2 — 4 X'Iflatelets from a single donor in up to 30 ml
stabilised fresh plasma as well as, depending emptbduction procedure used, about 0.1
— 5 x 16 leucocytes and up to 30 x%1érythrocytes.

Leucocyte-depleted TC

10.Leucocyte-depleted TC can be produced both froml-pGo as well as from
thrombocytapheresis-TC by filtration through a spletilter. This enables over 99% of
the leucocytes to be eliminated; the remainingdeytes per unit should not exceed 1 x
10". However, up to 20% of the platelets are lost, twhast be taken into consideration
when prescribing dosage.
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3. ALBUMIN

1. The physiological property of albumin to generated &o preserve colloid osmotic
pressure is the reason for most of it’'s clinicaplagations: haemodynamic regulation to
prevent shock, intra- and extravascular fluid bedamo prevent peripheral and lung
oedema and substitution in case of thermal injurg anly some of the possible
indications for albumin solutions in different cemtrations. However, the discussion
about the clinical benefit of aloumin remains comérsial especially with the background
of cost-calculation in which crystalloid solutios well as non-protein colloids like
hydroxyethyl-starch are competitors.

3.1. Indications and studies

2. Clinical trials evaluating the indications of albumnnon-protein colloids and crystalloids
should be interpreted carefully with respect tcedaft publication, number of patients and
outcome measures. Only trials not older than 1980isted below.

3.2. Surgery: peri-operative period

3. A recent trial from 1995 (1) investigated the efeof different treatment regimens on
fluid balance, pulmonary functions and economiasnduand after coronary artery bypass
(CAB) surgery. Ringer’s acetate was compared watkiréin 70, polygeline (35 mg/ml), or
albumin (40 mg/ml) in 40 patients. At the end o€ tbperation, fluid retention was
significantly lower in patients receiving polygedirand dextran 70, compared with those
receiving Ringer’'s acetate. At 48 hours there weaoedifferences in cumulative fluid
balance. Outcomes for pulmonary function (intrapuery venous mixture, arterial
oxygen tension, time on the respirator) showed igaifscant differences between the
groups. One fatal myocardial infarction was repbitethe Ringer's acetate group a few
hours after the operation.

4. Another clinical trial from 1994 (2) examined th#eet of supplemental albumin (25
mg/ml) on the complication rate and mortality ofgigal ICU-patients whose albumin
concentrations at admission wexe3.0 g/dl. The first group of 116 patients received
37.5 g/day of albumin until the circulating albungoncentration increased $03.0 g/dl;
the control group of 116 patients received no alioufihe complication rate was 44% in
the albumin group versus 36.9% in the controls. dlbemin patients had a mortality rate
of 10.3% versus 5.8% in the control group. Thereewm significant differences between
the groups in the number of days spent receivinghareical ventilation or in the
tolerance to tube feedings.

5. A similar study was conducted in 1990 (3) with 4@itically il patients, 18 of whom
received albumin (25 mg/ml) to maintain serum albburabove 2.5 g/dl. No clinical
benefit from albumin therapy could be shown wheseasing mortality (39% vs 27%,
treatment vs control) or major complication rat@%@Bvs 77%). There were no differences
in further outcomes (e.g. length of hospital st&}) stay). The trials are listed in Tables
3.1. and 3.2.

3.3. Thermal injury

6. The impact of crystalloids and colloids on pathapblpgical mechanisms in burn injuries
has been investigated in several animal studieg)(&Jowever, recent randomised clinical
trials evaluating the benefit of aloumin administma in adult patients are lacking.

104



Selection of recent studies with surgical setting,

Blood Initiative. 20-22 May 1999. Wildbad Kreuth

Table 3.1

Syllabus — Albumin

albumin vs no albumin

Study Study design  No. of Study Interventions / Outcomes

patients  population Outcome measures

albumin vs no albumin

1 Golub et prospective, 219 surgical ICU supplemental aloumin  complications:
al. (1994) randomised, in (25 mg/ml) (n =116):  albumin: 44%

) clinical trial; community 37.5 g/day control:  36.9%
hospital; VS
no albumin (n = 103); ~ mortality:
albumin: albumin: 10.3%
< 3.0 g/dI; morbidity in ICU; ~ control:  5.8%
mortality in ICU;
standard no significant differences in days
nutritional spent receiving mechanical
support; ventilation / tolerance to tube
feedings;

2 Woods prospective, 69 surgery: albumin replacement  no significant differences in:
etal. randomised, abdominal to=3.5g/dl (n=37); - length of post-OP ileus;
(1993) clinical trial; aortic Vs - number of days until regular
4 aneurysm;  no albumin (n = 32); diet was begun;

aortoiliac or - length of post-OP hospital
aortofemo- length of post-OP stay;

ral bypass ileus (OP until

graft; ‘first day of flatus’)

3 Foley et prospective, 40 ‘critically ill’  albumin (25 mg/dl) to  mortality:
al. (1990) randomised, maintain serum- albumin: 39%

3) clinical trial; albumin < albumin = 2.5 g/dl; control: 27%
2.5 g/dl; S

no albumin;

major complication rate:
albumin: 89%
control: 77%

no significant differences in
length of hospital stay, ICU-stay,
ventilator dependence, tolerance
of enteral feeding;

3.4. Hypoalbuminaemia in patients receiving parent@l nutrition

7. In a recent clinical trial, the effect of albumimnainistration on patients receiving
parenteral nutrition and serum albumin < 2.5 g/dsvexamined (8). None of the patients
had known consumptive disease or nephrotic syndrageeceived albumin, 15 placebo.
There was no evidence for an improvement of mapidr mortality by albumin. In
addition, the authors concluded that on the bdsiegh albumin catabolic rates, albumin
can be given to replace albumin stores.

3.5. Albumin administration in children

8. Four recent studies investigating the effect ofuailm administration in children and
infants within different clinical settings are shown Table 3.4. (9 — 12).
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Table 3.2
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crystalloid vs colloid

. No. of Study Interventions
Study Study design patients population  /Outcome measures Outcomes
crystalloid vs colloid
1 Tollofsrud  prospective, 40 coronary four treatment end of OP:
et al. randomised, artery regimens: fluid retention significantly lower
(1995) clinical trial; bypass in polygeline and dextran 70 vs
Q) surgery; - Ringer’s acetate Ringer’s acetate;
- polygeline (35
mg/ml) - 48 hours:
- dextran 70 (60 ‘no differences in cumulative fluid
mg/ml) balance’
- albumin (40
mg/ml) higher colloid osmotic pressure in
colloid group; higher net lung
fluid balance; capillary filtration pressure only
pulmonary functions;  on 2" post-OP day in colloid
‘economics’; group; but no adverse effects on
pulmonary parameters and time
on respirator in the Ringer’s
acetate group;
costs:
albumin > $230 than Ringer’s
acetate;
2 Prien etal. prospective, 18 surgery: three pre-OP colloid osmotic pressure (COP)
(1990) randomised, Whipple’'s treatment regimens: prior anaesthesia:
5) clinical trial; OoP Ringer’s lactate: 20.3 - 14.1

Ringer's lactate
(n=6);
hydroxyethy-starch
(10%) (n = 6);
albumin (20 mg/ml)
(n=6);

effect of regimens on
the formation of
intestinal oedema
(jejunal specimens
during OP;

measurement of water

fraction: g H20 /g
tissue dry weight);

HES: 220 - 22.0
albumin: 20.7 - 28.1
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Table 3.3
Randomised, double-blind study of intravenous album in administration vs placebo
in hypoalbuminemic patients receiving parenteral nu trition
[Rubin et al. (1997) (8)]

Study Study No. Study Interventions/

design population Outcome measures Outcomes
1 Rubin et al. prospective, 31 total at least 6 days: increase in serum-albumin level:
(1997) randomised, parenteral 1 1.42 g/dl in albumin;
(8) clinical trial; nutrition; albumin: 25 g daily; 1 0.29 g/dl in placebo;
vs placebo;
albumin <2.5 mean albumin metabolism:
g/dl; start: 17.4 g/dl; end: 20.5 g/dl;

death (within 30 days):
- onein placebo
- two in albumin

sepsis / bacteriaemia:
- onein placebo
- threein albumin

pneumonia:
- four in placebo
- seven in albumin
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bumin administration

within different clinical settings in children and infants
Study Study No. Study Interventions /
design Population Qutcome measures Outcomes
1 Green- prospective, 70 age: <19 low albumin (n = 36): no differences in:
Halgh et randomised, burns >20 % albumin given
al. (1994)  clinical trial; (total body when < 1.5 g/dl - length of stay;
9) surface) Vs - complication rate;

high albumin (n =34): -  mortality;

maintained at 2.5 —

3.5 g/dl; - resuscitation needs; fluid
maintenance requirements; urine
output; tube feedings; days of
antibiotic treatment;

2 Greenough prospective, 30 premature 5 ml/kg albumin (20  albumin:
etal. randomised, infants; mg/ml) - significant increase in albumin
(1993) clinical trial; level;
(10) albumin vs placebo; - significant reduction in weight;
levels
<3.0 g/dI; albumin level; placebo:
weight; - significant increase in weight;
median ventilation
gestational requirement; no significant changes in peak
age: 29 inspiratory pressure; modest reduction
weeks; in inspiratory oxygen concentration ( <
age (median): 15 %) in both groups, significant only
2 days; in the albumin group;
3 BoldtJet prospective, 30 cardiac LMW-HES* (6%) no significant differences in
al. (1993) randomised, surgery; (n=15) haemodynamic data (MAP, HR, CVP),
(112) clinical trial; S laboratory values (AT lll, fibrinogen,
albumin (20 mg/dl) platelet count, coagulation, creatinine)

(n=16) and urine output;

from induction of colloid osmotic pressure (COP) similar

anaesthesia until the in the two groups;

start of

cardiopulmonary albumin increased after infusion of

bypass; albumin;

haemodynamic and  no anaphylactic reactions;

laboratory values;

4 Kanarek et prospective, 24 premature albumin vs increase in albumin concentration,
al. (1992) randomised, newborns MAP; albumin infants regained
(12) clinical trial; with total no albumin; birthweight earlier than no-albumin

parenteral infants;
nutrition;

albumin < 3.0
g/dl;
Cardioresp.
Distress
requiring
assisted
ventilation;

*  LMW-HES: ‘low-molecular-weight hydroxyethyl-starch’
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3.6. Randomised Clinical trials

9. In a recent retrospective meta-analysis (21) of r8Adomised clinical trials, the
administration of albumin or plasma protein fraotiGsupplemental albumin or plasma
protein fraction compared with no albumin or plaspnatein fraction or with crystalloid
solution) in critically ill patients (adults and idren, a total of 1419 patients) with
hypovolaemia from trauma or surgery, with burns, vath hypoalbuminaemia was
reviewed. Studies that compared different levelsalblimin supplementation were also
included. The outcome measure of the meta-analyassmortality from all causes at the
end of the follow-up period scheduled for each.tifaa trial did not include the numbers
of deaths within a study, data were sought subsglyuieom the respective authors. Data
were extracted and analysed, and patients wergaréed in three groups (hypovolaemia
/ burns / hypoalbuminaemia).

10.The following results were presented: 'For eaclepatategory, the risk of death in the
albumin treated group was higher than in the compargroup. For hypovolaemia, the
relative risk of death after aloumin administratisas 1.46 (95% confidence interval 0.97
to 2.22); for burns, the relative risk was 2.4@ {1to 5.19); and for hypoalbuminaemia, it
was 1.69 (1.07 to 2.67). Pooled relative risk ohtdewith albumin administration was
1.68 (1.26 to 2.23). Pooled difference in the mgkdeath with albumin was 6% (95%
confidence interval 3% to 9%) with a fixed effect®del. These data suggest that for
every 17 critically-ill patients treated with albumthere is one additional death.” The
authors concluded that there is no evidence tlhamnagh administration reduces mortality
in critically ill patients with hypovolaemia, burner hypoalbuminaemia and suggested
that it may increase mortality.

11.However, the meta-analysis has created contro@3y- 32) and a few points, among
others, should be taken into consideration wheerfpnéting the results: the publication
dates of the included studies; the number of ptsi@mvolved; the respective study-
populations and underlying diseases; the outcomasunes; and the different treatment
arms. Table 3.5 shows an overview (modified frora tiriginal article) of the most
important characteristics of all included trials.

3.7. Guidelines and recommendations

12.For vascular loading in peri-operative care, mostrent guidelines and authors
recommend a first line treatment with crystalloids artificial colloids and the
administration of albumin when other colloids amntta-indicated or when their upper
volume limit has been reached (13 - 17).

13.For thermal injuries, the ‘Centre de Traitement d&sles, Hopital d’Instruction des
Armées Percy, Clamart’ recommends that ‘human albushould be reserved for
severely burned patients whose albuminaemia fadlsapproximately 20 g/l, or
proteinemia to 35 g/l. (18)
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of the Cochrane Injuries Group
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Trial / ‘Critical illness’ / No. of ) Length of No.
Authors Patients patients Intervention Control follow up deaths
» hypovolaemia
Skillman et surgery; 16 25% concentrated  Ringer's lactate 1 day not
al. (1975) ‘abdominal vascular salt-poor albumin 1 with 5% dextrose known
(33) reconstructive g/kg and 5%
procedures’ albumin in saline
Shah etal. trauma; 20 5% salt-poor Ringer's lactate unspecified 5
(1977) multiple trauma and albumin in Ringer's i*: 2/9
(34) shock lactate c**: 3/11
Lowe etal. trauma; 171 50 g albumin/200 Ringer's lactate 5 days 6
(2977) laparotomy for ml Ringer's lactate i: 3/57
(35) acute abdominal c: 3/84
trauma
Boutros et surgery; 24 albumin in 5% 5% dextrose in 4 days 2
al. (1979) major abdominal dextrose lactated Ringer's i: 0/7
(36) aortic operations (n=9) 5% dextrose c: 2/17
in 0.45% NacCl
(n=8)
Virgilio et al. surgery; 29 5% albumin in Ringer's lactate 21/2 weeks 2
(1979) abdominal aortic Ringer's lactate i: 1/15
(37) surgery c:1/14
Lucas etal. trauma; 52 150 g salt-poor No albumin to positive 7
(1978) ‘seriously injured albumin during fluid i. 7/27
(38) patients, requiring operation, 150 balance or  c: 0/25
massive g/day for 5 days oral intake
transfusions’ postoperatively
Zetterstrom  surgery; 30 20% albumin 100  no albumin unspecified 1
etal. (1981) elective major ml at end of i: 0/15
(39) abdominal surgery operation, 200 ml c: 1/15
on day of
operation, 100
ml/day for next 3
days
Zetterstrom  surgery; 18 5% albumin to balanced unspecified 2
(1981) reconstruction of keep pulmonary electrolyte solution i: 2/9
(40) the abdominal aorta arterial occlusion of Ringer's type to c: 0/9
pressure equalto  keep pulmonary
preoperative level  arterial pressure
equal to
preoperative level
Grundman  surgery; 17 human albumin crystalloid only 5 days 1
et al. (1982) and crystalloid i: 1/14
(41) c: 0/6
Rackow et  trauma and sepsis; 17 5% albumin 0.9% NacCl to discharge 12
al. (1983) i: 6/9
(42) c: 6/8
Gallagher et surgery; 10 5% albumin Ringer's lactate 1 day 0
al. (1985) coronary artery
(43) bypass grafting
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Trial / ‘Critical illness’ / No. of . Length of No.
Authors Patients patients Intervention Control follow up deaths
Nielsen et surgery; 26 80 g albumin in no albumin 4 days 0
al. (1985) abdominal aortic units of 100 ml
(44) surgery 20% albumin on
day of operation,
20 g daily for next
3 days
Prienetal. surgery; 12 20% albumin Ringer's lactate unspecified 0
(1990) Whipple’s operation maintain central
(5) venous pressure at
preoperative level
Boldt etal.  surgery 30 5% albumin no albumin 0
(1993) ‘elective
(11) aortocoronary
bypass grafting
using
cardiopulmonary
bypass’
McNulty et surgery; 28 5% albumin isotonic crystalloid unspecified not
al. (1993) ‘elective cardiac known
(46) procedures’
Woods et al. surgery; 69 albumin no to discharge 1
(1993) abdominal aortic supplementation supplementation i: 1/37
(4) aneurysm resection c: 0/32
/ aortoiliac or
aortofemoral
bypass graft
Pockaj et al. metastatic cancer 107 5% albumin in 0.9% NacCl unspecified 0
(1994) and IL2-associated 0.9% NacCl
(47) vascular leak
syndrome
Tollofsrud et surgery; 20 4% albumin when  Ringer's acetate 48 hours 1
al. (1995) coronary artery fluid required i: 0/10
@ bypass surgery c: 1/10
So et al. hypotensive 63 5% albumin 10 0.9% NacCl 10 to discharge 12
(1997) preterm infant, ml/kg over 30 ml/kg over 30 i: 7/132
(48) gestational age < minutes minutes c:5/31
34 weeks,
birthweight <2 kg,
mech. ventilated for
RDS###
Woittiez et  surgery; 31 20% albumin 0.9% NacCl unspecified 12
al. (1998) abdominal aortic i: 8/15
(49) surgery c: 4/16
» burns
Jelenko et burns; 14 hypertonic Ringer's lactate 5 days 3
al. (1979) crystalloid with i: 1/7
(50) 12.5 g/l albumin c: 2/7
Goodwin et  burns 79 Ringer's lactate to discharge 14
al. (1983) i: 11/40
(51) c: 3/39
Greenhalgh burns; 70 25% albumin to no albumin unless  to discharge 10
etal. (1995) <19 years, with maintain serum levels dropped i: 77/34
9) burns > 20 % total levels between 2.5 below 1.5 g/dl c: 3/36

body surface area

and 3.5 g/dl
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Trial / ‘Critical illness’ / No. of Int i Control Length of No.
Authors Patients patients ntervention ontro follow up deaths
» hypoproteinaemia
Bland etal.  hypoprot.” 27 25% albumin 8 5% glucose 8 mi/kg unspecified 5
(1976) high-risk premature ml/kg i: 4/14
(52) infants c: 1/13
Nilsson et al. hypoprot. (post- 59 20-25¢ no supplemental to discharge 1
(1980) OP); albumin/day for 3 albumin i: 1/29
(53) elective surgery of days starting day c: 0/30
colorectal cancer after operation
Brown etal. hypoprot; 67 TPN*** with added no supplemental to discharge 10
(1988) ‘patients who albumin albumin i: 6/34
(54) required TPN’ c: 4/33
Foley et al. hypoalbumin- 40 TPP with added no supplemental to discharge 13
(1990) aemia (< 2.5 g/l); albumin (25-50 albumin i: 7/18
3 ‘critically ill’ g/day 25% c: 6/22
albumin)
Kanarek et hypoalb.** (< 3.0 24 TPP with added no supplemental  unspecified 5
al. (1992) g/dl) albumin albumin i: 3/12
(12) ‘premature c: 2/12
newborn’
Wojtysiak et hypoalb. 30 TPP with added no supplemental 5 days 0
al. (1992) ‘patients who albumin albumin
(55) required parenteral
nutrition’
Greenough  hypoalb. (< 3.0 40 20% salt-poor 5 ml/kg 24 hours 10
etal. (1993) g/dl); albumin 5 ml/kg maintenance fluid  after i: 6/20
(10) sick preterm infants with maintenance  placebo infusion c: 4/20
(mean gestational fluids
age: 29 weeks)
Golub etal.  hypoalb. (< 3.0 219 37.5 g/day albumin no supplemental to discharge 18
(1994) g/dl) until serum albumin albumin i: 12/116
(2) >3.0 g/dl c: 6/103
Rubinetal.  hypoalb. (<2.5 36 TPP with added no supplemental to discharge 3
(1997) g/dl) albumin albumin i: 2/16
(8) c: 1/15

Trials reviewed by Cochrane Injuries Group in (21). Number of patients, number of deaths in the intervention as

well as in the control group, respective treatment and length of follow up are shown as in original article.

*Number of deaths in intervention group.

*Number of deaths in control group.

*Hypoproteinaemia. *Hypoalbuminaemia. “#Respiratory distress syndrome.

***Total parenteral nutrition.

14.1n the context of decreased albumin synthesis treqs with cirrhosis and liver failure
Moreau et al. recommend that ‘albumin infusion dtidee reserved to the treatment of
hyponatraemia or functional renal failure compligtcirrhosis with severe liver failure
and marked hypoalbuminaemia, when the infusion alfoidds failed to correct these
anomalies’(19).

15.Two guidelines for the use of albumin are showrgxaamnples, in Table 3.6.
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Table 3.6
Selection of Guidelines and recommendations for the use of albumin
(with focus on most important indications and descr iption of recommended approach:

First-choice therapy - second-choice therapy .)

Guideline Sponsor Method Indication Recommendation
1 Guidelines Ministry of expert opinion acute / severe blood loss - loss up to 20 %: of total blood volume: dosage:
for therapy Health (- massive transfusion) crystalloid electrolyte solutions / synthetic ‘no upper dose limit’
with blood (‘Bundesminist / acute volume replacement colloid volume expanders ‘patient’s water and electrolyte status
components  erium fur - 4 —5 % albumin, if upper dose limits for dextran should be monitored’
and plasma  Gesundheit’) or HES (1.5 g/kg body weight) are reached ‘speed of infusion depends on the
derivatives individual's cardiovascular condition’
(1995) ‘the use of albumin solutions should be reserved
(20) for those patients whose plasma albumin
concentration has fallen below 30 g/l, e.9. when ¢ontraindications:
volume loss exceeds 50 %’ no absolute contra-indications known

relative: hypervolemic state
albumin is ‘unsuitable’ for parenteral
nutrition

‘...or in cases where clotting disorders other than
those due to dilution occur during replacement
therapy with synthetic colloids’

‘children, pregnant / nursing ‘in pregnant and nursing women and in children, the

women’ primary use of 4 — 5 % albumin solutions is
recommended instead of applying synthetic colloids
because of lack of controlled safety studies’

‘plasma exchange therapy’ ‘for plasma exchange therapy, 4 — 5 % albumin
solutions are the exchange medium of choice’

20- 25% albumin solution for 'in hypalbuminemia with serum concentrations below

raising colloid osmotic 45 g/dl and a corresponding COP below 18 mmHg
pressure in chronic albumin with coexisting oedema, 20 - 25 % albumin solutions
deficiency may be indicated to increase COP for a limited

period of time'

‘administration of human albumin solutions is
never indicated in diseases accompanied by
chronic hypalbuminaemia due to failing synthesis
or to damage of capillary permeability, since the
underlying cause remains unchanged'
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Guideline Sponsor Method Indication Recommendat ion Comments

2 Vermeulen University Delphi Round haemorrhagic shock: crystalloids — colloids (with preference to non- literature-based; however, no review of
et al. Hospital non-haemorrhagic shock: protein colloids) literature possible;
(1995) Consortium cardiac surgery:
(13) (UHC) Delphi-round with specialists from:

nephrotic syndrome:

plasmapheresis:

thermal injury:

cirrhosis and paracentesis:

nutritional intervention:

severe hypoalbuminaemia:
impending hepatorenal
syndrome:

increasing drug efficacy:

hyperbilirubinaemia in
newborn:

short-term use in patients with acute, severe
peripheral or lung oedema

large plasma exchange (> 20 mi/kg): albumin
small plasma exchange: albumin / crystalloid

crystalloids: initial fluid resuscitation

colloids if: ~ >50% of body surface affected / at
least 24 hours since injury /
crystalloid failed

‘albumin should be avoided’

‘albumin should not be used’

‘indications with limited or inconclusive published
supportive evidence, considered inappropriate
based on the results of the consensus exercise’

‘should not be administered in conjunction with
phototherapy’

critical care / transfusion medicine /
surgery / neurosurgery /
traumatology / pathology /
gastroenterology / hepatology /
clinical nutrition / pharmacotherapy /
pharmacoeconomics;
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3.8. Glossary: albumin - production and effective @mponents?®

3.8.1. Production

16. Albumin preparations are produced from a humannpdapool by alcohol precipitation.
Two preparations are available for therapy: 4 —i&86ncotic and 20 — 25% hyperoncotic
solutions for intravenous infusion.

17.Albumin is free of isoagglutinins and blood groupbstances and thus can be
administered independent of the recipient’'s bloomlig. It is pasteurised for at least ten
hours at minus 60 degrees centigrade to inactibaises. The main effective component
is human albumin with a molecular weight of abogik®a.

3.8.2. Effective components

18. Preparations intended for clinical use may contaonomers along with dimers and, in
small amounts, polymers of albumin. According te terman Pharmacopoeia, a
maximum content of 5% polymers is permissible. Asitom human albumin,
preparations currently available have an almogbrso electrolyte content with a sodium
concentration between 130 nmol/l and 169 nmol/l amabtassium concentration below
2 nmol/l, as well as containing up to 50 g glucbdép to 3.2 g/l sodium octanoat and up
to 4.29 g/l acetyltryptophan are added as stabslise
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4.

1. The wide variety of ingredients made fresh-frozéasma a tempting ‘drug’ for the

treatment of different, but not always the rightlications. Now, with scarce resources
and increasing availability of alternative producasd specific concentrates, the
indications for fresh-frozen plasma are decreadituyvever, the number of recommended
clinical indications did not change too much in thieeties and contraindications are

FRESH-FROZEN PLASMA

clearly defined.

4.1. Clinical trials

2. Most recommendations are based on pathophysiologcasiderations and clinical
observations. A selection of clinical trials evding the use of fresh-frozen plasma for

Blood Initiative. 20-22 May 1999. Wildbad Kreuth
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different populations is shown in Table 4.1.

Table 4.1
Selection of clinical studies evaluating

the use of fresh-frozen plasma for different setti

ngs

Interventions /

Study Study No. of Study Outcome Outcomes

design patients  population measures

1 Consten et randomised, 50 surgery, group | (n =24): No significant differences in blood
al. 1996 clinical, elective 3 units of FFP after loss, transfusion requirement,

Q) single- cardiopulmo OP coagulation parameters and platelet
institution trial nary bypass group Il (n=26): count;
equal amount of
mean age:  plasma substitute;
63 years;
35 men, 15 peri-OP blood loss;
women; peri-OP
transfusion
requirements;
coagulation para-
meters; platelet
count;

2 NNNI Trial prospective, 776 preterm three treatment No significant differences in primary
Group randomised, babies at regimens: outcome, deaths and developmental
1996 clinical, gestational - 20 ml/kg FFP  quotients.

2) multicentre- age <32 (within 2
trial weeks hours) +10
mil/kg (24

hours after
first infusion)

- equal volumes
of gelatin-
based plasma
substitute or

- glucose

primary outcome:
survival without
identifiable
major disability 2
years after birth;
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Interventions /

Study Stuo!y Nc_). of Study Outcome Outcomes
design patients  population measures
3 Dumont et observational 28 surgery, group | (n = 13): group I:
al. 1996 study orthotopic pre-OP factor V total intra-OP bleeding: 3460 + 2700
3) liver >10 % - <60 %; ml;
transplanta-
tion group Il (n = 15): group II:
pre-OP factor V total intra-OP bleeding: 3470 + 2110
> 60 %; ml;
bleeding during lowest levels of clotting factors after
OLT and up to 48  reperfusion; 36 h post-OP all levels
hours after OP; of clotting factors > 50 %;
coagulation no reintervention in both groups
factors; necessary;
4 Leese et prospective, 72 patients two treatment ‘no significant difference in clinical
al. 1991 randomised, with groups: outcome’
4) clinical, ‘predicted - FFP: 8 units/
multicentre- severe day over 3 mortality:
trial pancreatitis’ days; FFP group: 20 %;
(Glasgow colloid control group: 18 %;
prognostic -  control group:
scoring same volume
system) of colloid;
mortality within
hospital stay;
5 Leese et randomised, 202 patients two treatment no significant differences in clinical
al. 1987 clinical, presenting  groups: outcome.
(5) multicentre- acute - FFP: 2 units
trial pancreatitis /day over 3

days;

- control group:
same volume
of colloid;

4.2. Guidelines and recommendations

3. Tables 4.2 — 4.5 show a selection of recent guidsli Even though there are slight
differences in the recommended dosage, the majorogbahe recommendations match
between the different guidelines. The indicatiorcafdiopulmonary surgery occurs solely
in the guidelines of the British Committee for Stards in Haematology (9), in which
platelet concentrates are recommended as a fiesttieatment. Accordingly, Consten et
al. (1) conclude that ‘the routine use of freshzéo plasma in operations with
cardiopulmonary bypass is not justified’. All guides emphasise the importance of
clinical symptoms.
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Table 4.2
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Guidelines for the use of fresh frozen plasma. 1998
[National Blood Transfusion Council South Africa (6)]

Syllabus — Fresh frozen plasma

Guideline Sponsor Character / methods Recommendations | I(R(’jtzggiln;n/w?unrctiﬁélrons . Contraindications Dosage / application
setting remarks) comments
1 Guidelines for the National Blood expert opinion, peer immediate reversal of ) 'in the emergency situation same as in 4 (see dosage
use of fresh frozen Transfusion Council review warfarin effect pre-operative reversal of  pelow) recommended
plasma (1998) South Africa the warfarin effect may starting dose: 10 —
(6) setting/patients: all also be accomplished by 15 ml / kg

recommendations
follow the Guidelines
of the British Society
of Blood Transfusion
(- 4). Only
additional or differing
remarks are listed:

DIC

massive transfusion

liver disease

_J

FFP infusion'

‘in chronic DIC or in the
absence of haemorrhage
in acute DIC, there is no
indication for blood
components to normalise
laboratory results’

- 'if: microvascular
bleeding + platelet
count <50 x 10% /I -
platelet concentrates’

- 'if: fibrinogen < 1.0 g/l
- cryoprecipitate’

- ‘ifPTorPTT>15x+
fibrinogen >1.0 g/l
- FFP’

‘a PT > 2.0 control value is
likely to be associated with
excessive haemorrhage at
surgery’

infusion immediately
after thawing (within 2
hours)

alternatives presented
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Practice guidelines for blood component therapy. 19 96
[American Society of Anesthesiologists (7)]
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- . Recommendations || S .
Guideline Sponsor Character / methods Recommendations | (details / further Contraindications  Dosage / application
setting remarks) comments
2 Practice guidelines American Society of based on controlled - urgent reversal of 'Four to five platelet ‘augmentation of dosage

for blood component  Anesthesiologists
therapy (1996)
)

and uncontrolled
observational clinical
studies

setting/patients:
perioperative,
obstetric;

warfarin therapy

- correction of known
coagulation factor
deficiencies for
which specific
concentrates are
unavailable

- correction of
microvascular
bleeding in the
presence of elevated
(> 1.5 times normal)
PT or PTT

- correction of
microvascular
bleeding secondary
to coagulation factor
deficiency in patients
transfused with more
than one blood
volume and when PT
and PTT cannot be
obtained in a timely
fashion

concentrates, one unit of
single-donor apheresis
platelets, or one unit of
whole blood provide a
quantity of coagulation
factors similar to that
contained in one unit of
FFP (except for
decreased, but still
haemostatic,
concentrations of factors V
and VIII in whole blood)'

plasma volume or
albumin concentration”

‘FFP should be given
in doses calculated
to achieve a minimum
of 30 % of plasma
factor concentration’
- ‘usually achieved
with administration of
10 — 15 ml/kg of FFP,
except for urgent
reversal of warfarin
anticoagulation, for
which 5 — 8 ml/kg of
FFP usually will
suffice.’
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Table 4.4

Guidelines for therapy with blood components and pl asma derivatives. 1995

[Council and Scientific Advisory Board of the German Medical Association (8)]

Guideline Sponsor Character / Recommendations | Recommendations Il Contraindications
methods (details / further
setting remarks)
3 Guidelines for Ministry of Health expert opinion  indications in an adult at least 3-4 ‘FFP should not be dosage
therapy with blood (‘Bundesministerium - 'emergency treatment units FFP are required given* ‘rule of thumb’: 1ml FFP/kg
components and fiir Gesundheit') of clinically dangerous initially. - for volume body weight increases the
plasma derivatives bleeding tendencies expansion factor content by about 1 —

(1995)
(8)

or overt bleeding in
cases of complex
haemostatic disorders
of the haemostatic

If more than 50 ml/min are
applied, additional calcium
application is required.

as albumin or
protein substitution
to influence colloid
osmotic pressure

2%

-~ emergency treatment:
15 ml/kg initially, followed
by further clinical and

system:' - for parenteral laboratory monitoring

- liver feeding - coagulation disorders
parenchyma - asasubstitute for  caused by blood loss
damage immunglobulins and/or dilution, e.g.

- DIC massive transfusion: 1 FFP

coagulation disorders
due to severe blood
loss and/or blood
dilution

replacement therapy
in factor V and factor
XI deficiencies

TTP

exchange transfusion

‘FFP should not be
administered for a loss of
less than 65 % of blood
volume’ (also see dosage)

per 3-2-1 EK, depending on
the clinical situation.

- factor V replacement: in
spontaneous bleeding
plasma levels of 5 -15% /
for surgery at least 20 %
(20 ml FFP/kg /12h)

- factor Xl replacement:
trauma or surgery: 10 ml
FFP/kg (goal > 20%)

- TTP: immediate infusion
of 30 ml/kg, exchange with
3-41d

- chronic TTP: 10 ml/kg/3
weeks

‘FFP should be infused
rapidly’
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Table 4.5

Guidelines for the use of fresh frozen plasma. 1992
[British Committee for Standards in Haematology (9)]
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Guideline Sponsor Character / methods Recommendations | Recommendations |l Contraindications Dosage / application
setting (details/ further remarks) comments
4 Guidelines for the British Committee for expert opinion ‘definite indications’ ‘no justification’ dosage

use of fresh frozen
plasma (1992)

9)

Standards in
Haematology

setting/patients: all

- replacement of
single coagulation
factor deficiencies,
where a specific or
combined factor
concentrate is
unavailable

- immediate reversal
of warfarin effect

- acute disseminated
intravascular
coagulation

- thrombotic
thrombocytopenic
purpura

‘conditional uses’

- massive }
transfusion

- liver disease }
- cardiopulmonary
bypass surgery

- ‘special paediatric
indications’

‘replacement of factor Il
and X with PCC*
recommended’

‘deficiency of von
Willebrand factor should
not be corrected with FFP’

first-line: if available PCC*
and factor VII

first-line: treatment of
underlying cause;

+ FFP + cryoprecipitate +
platelet concentrate

‘at least 3l/day’

only indicated in the

—p presence of bleeding and

disturbed coagulation

if. PT/PTT >1,5-2 x and
fibrinogen > 0,8 g/l

prior surgery: ,a PT of 1.6
— 1.8 times the control
value is probably realistic*

no routine peri-OP use
intra-OP bleeding:
first-line: platelet conc.
FFP: proven abnormalities
of coagulation others than
heparin-effect

- hypovolaemia

- plasma exchange
procedures

- ‘formula’
replacement (e.g.
‘1 unit of FFP
following each 4 -6
units of blood’)

- nutritional support

- treatment of
immunodeficiency
states

* Prothronbin complex concentrate

~.depends on the
clinical situation”

recommended
starting dose: 12 —
15 ml/ kg

ABO compatibility
Rh D compatibility in
females of child-
bearing age

infusion immediately
after thawing

monitoring of response
(clinical / PT / PTT)

alternatives presented

summary

"fresh frozen plasma
should only be used to
treat bleeding episodes
or prepare patients for
surgery in certain
defined situations’
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4.3. Glossary: FFP - production, quarantine storage quality criteria and effective

components®

4.3.1. Production

4.

Fresh frozen plasma (FFP) is produced from a sipigied donation. After centrifugation,
the plasma from a whole blood donation is transfeto a transfer bag in a closed system.
This procedure should be completed within six hobrg not later than 18 hours after
whole blood donation. Alternatively plasma can bgtraeted mechanically by
plasmapheresis. The plasma should be frozen withelay.

4.3.2. Quality criteria

5.

The quality of FFP is especially high if shock freg has taken place within six hours
after donation. This freezing technique should gosee complete freezing of plasma
within one hour to a temperature below —30 degosegigrade. Factor VIl is a good
indicator of the quality of FFP because it reactstsensitively to inactivating influences.
FFP may contain the following amounts of residuallsc Erythrocytes< 1000 /ul,
leucocytes< 500 /ul, thrombocytes < 20,000 /pl.

4.3.3. Quarantine storage

6.

Before a donor’s plasma can be released for climpplication, the donor must test

‘negative’ for infective markers after a periodgefarantine storage of FFP. The FFP from
plasmapheresis and whole blood donors must bedstrer six months. The protein

content depends on the donor’'s serum protein conféns must be at least 60 g/l in

serum of plasmapheresis donors.

4.3.4. Effective components

7.

The activity of coagulating factors is given in 1$niOne unit of a coagulation factor

corresponding to ‘100%’ is defined as the actiytgsent in 1 ml plasma from a plasma
pool. It is subject to individual variations of neten 60% and 140%, corresponding to 0.6
to 1.4 U/ml. The activity of coagulation factorsdaimhibitors in thawed FFP must be at

least 70% of the original individual activity in dor plasma: when stored correctly the
FFP contains, in addition to the coagulation abdriblysis enzymes, their inhibitors such

as anti-thrombin Ill, protein C, protein S, alph@racroglobulin, alpha-2-antiplasmin and

PAI/-1 in their active forms.
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5. Coagulation Factor Concentrates (Factor VIII & IX) ~

5.1. General remarks and recommendation$® ™

1.

2.

3.

Haemophilia and severe von Willebrand disease are Iife-threatening bleeding
disorders with potentially serious complicationsasated with the disease and treatment.
These patients should be followed in comprehensare centres that offer expertise in
diagnosis, assessment and management of bleedthgelted complications, and that
can meet the educational and counselling needsiteénts, family members and health
care providers.

The comprehensive care centre(s):

— must work closely with family physicians and otheglth care providers;

- the centre’s haematologist should be consulted réefany dental or surgical
procedure;

— all patients with haemophilia or von Willebrand elise should be registered with a
haemophilia treatment centre, possibly with a ca@hensive care centre;

— eligible patients should be enrolled in a home-g#ifsion programmeand

— eligible patients should attend comprehensive aametres for routine follow-up
examinations.

‘Optimal therapy provides the patient with immediate actesseatment for correction of
the haemostatic defect at the first sign of haehage. For most patients with severe or
moderate haemophilia, this means a home theramyarone

‘Haemophilia and von Willebrand disease are the tnomsnmon congenital bleeding

disorders. The optimal management of patients thiéise disorders, especially those with
severe disease, requires more than the treatmérramention of acute bleeding. Patients
who have repeated episodes of bleeding will need-term management of joint and

muscle damage and other sequelae as well as atteiatieducation, employment and
psychosocial needs.

An additional concern is that blood products usethe past in the treatment of bleeding
disorders have been associated with devastatiaf) a@mplications such as hepatitis and
AIDS. The aim of management should be to prevest¢atie and treatment-associated
morbidity and mortality, and to optimise quality Ide. These goals can usually be met
through the provision of comprehensive care, inclgdome therapy, with the effective
and safer treatments that are now available

— Plasma-derived concentrates are now of high parity are subjected to effective
viral attenuation procedures.

— Recombinant Factors VIl and IX, which are currgntliought to provide the greatest
degree of safety from viral transmission, are neailable.

Modern management of haemophilia and von Willebrdisgase is expensive, but it is
cost effective and of considerable benefit whemgitarm outcomes are examined.

with support from J. Etzler, assistant to the Etive, World Federation of Haemophilia (WFH), Infation
Clearinghouse
Country Codes, as shown in chapter 5.9. ‘Referenut&iterature’
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5.2. Choice of concentrates

7. Clinicians should have a choice of plasma-deriveteoombinant concentrates having an

adjusted specific activity of at least 50 IU F\itkr mg protein. (Australia)

Table 5.1
Choice of Concentrate according to National Treatme

nt Guidelines

General

Country remarks

Haemophilia Haemophilia A Haemophilia B

VWD

Immune
tolerance

AUSTRIA recombinant
products
preferred for
short-term
treatment of mild
or moderate

haemophilia

p-d and
recombinant
used;

for PUPs with
severe
haemophilia
recombinant is to
be preferred;

for pre-treated
pts. no specific
recommendation
s - all products
are used;

BELGIUM 0
DENMARK 0
FINLAND 0
FRANCE 0

GERMANY  recombinant - p-d high-purity
predominantly for FVIII
children - recombinant - recombinant
- but available for FVII FIX

all pts.

- p-d high-purity
FIX

GREECE O

IRELAND recombinant recombinant FIX

Fvill

recombinant
offered to all pts.
with haemophilia
A/B

ITALY recombinant is
the best choice
for all pts.

recombinant - p-d high-purity
FVIlI FIX
- recombinant
FIX when
licensed

LUXEM- 0
BOURG

NETHER-
LANDS

p-d and
recombinant
products used -

pts. are informed
about the

products and
then make their
own choice;
(end 1997: 30%
recombinant)

PORTUGAL O

FVIII concentrate
rich in VWF

NOT
cryoprecipitate!

FVIII concentrate
rich in VWF

NOT
cryoprecipitate!
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General . . . Immune

Country remarks Haemophilia Haemophilia A Haemophilia B VWD tolerance

SPAIN p-d & - PCC not - p-d high-purity

recombinant contra-indicated; mono FIX or
products are all - recombinant
regarded as safe - high-purity FIX
and efficient for ~ mono FIX
haemophilia A - recombinant

FIX for:

- PUPs

- risk surgery*

- chronic

hepatitis

- preceeding

thromboembolis

m

-ITT

hypercoagulative

states (diabetes,

septic

processes)

SWEDEN p-d and - high-purity - purified FIX - intermediate- any FVIII or FIX
recombinant FVIII only purity FVII product (except
products are all - monoclonal (Haemate-P) Haemate-P);
regarded to have FVIII exclusively
a high degree of (mainly recommended;
safety Octonativ-M);

switching to

- recombinant
FVIllis
successively;
market share of
rEVIILis 50%
(1998)

UNITED trend towards recombinant - p-d high-purity - intermediate-

KINGDOM  recombinant for FVIlI FIX purity FVIII
virus safety is likely to be (*Alpha VI,
reasons used widely - recombinant Haemate-P, 8Y)

FIX may become - higher-purity
licensed FVIII
(*Alphanate)
- VWF
concentrate
(*vWF-VHP)
* named-patient
basis
NOT
cryoprecipitate
ICELAND recombinant
FVIlI for on-
demand

LIECHTEN- O

STEIN

ROMANIA high-purity FIX - RVl

concentrate rich
in VWF

- (platelet
concentrate)

- recombinant
FVIII for pts. with
inhibitor

SWITZER- recombinant

LAND

FVIII for short
course of
treatment of mild
to moderate

haemophilia A
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General . . . Immune
Country remarks Haemophilia Haemophilia A Haemophilia B VWD tolerance
AUSTRALIA  recombinant is recombinant for - p-d high-purity - p-d high-purity - p-d
likely to be used  pts. hitherto least FVIII FIX intermediate -
widely exposed to conc. - recombinant - PCC only for purity FVII
FVIII short course (2-3 - purified VWF
days), if longer + conc.
heparin - cryoprecipitate
prophylaxis only very rarely
- recombinant when justified
FIX should be
licensed
CANADA recombinant and - recombinant - pd high-purity - p-d
p-d very high- FVIII mono FIX intermediate-
purity products - p-d very high- - recombinant purity FVII
are mostly used purity FVII FIX (Haemate-P)
(immunoaffinity - PCC - very rarely
chromatography) cryoprecipitate &
platelet
concentrate
cryoprecipitate
NOT in general
NEW - p-d - PCC - p-d
ZEALAND intermediate- - p-d high-purity  intermediate-
purity FVIII mono FIX purity FVIII
- recombinant (monoclonal - cryoprecipitate
FVIII (especially  antibody-purified) !!
for mild - mono FIX-VF
haemophilia
PUPs)
UNITED recombinant - recombinant - recombinant - RVl
STATES products are FVIlI FIX concentrate
(NHF- considered to be (as the first - p-d high-purity  that is known to
MASAC) the safest - with choice) FIX contain the
plasma-derived - p-d high purity  (immunoaffinity)  higher molecular
virus-attenuated FVIII - PCC weight multimers
products remains (immunoaffinity) of VWF
the possibility of - p-d (Alphanate
virus intermediate Haemate-P
transmission; purity FVII Koate HP)
- NOT
cryoprecipitate -
only in
emergency
situations if
concentrates not
available;
UNITED - recombinant - p-d pure FIX - p-d
STATES FVill conc. intermediate-
(Georgia) - p-d monoclonal - PCC purity FVIII
antibody purified (Haemate-P,
FVIII Alphanate,
- p-d high-purity Koate-HP)

FVIII

- cryoprecipitate
NOT in general
- only if ‘directed
screened

repeated donor’;
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5.3. Comprehensive car&?/YS©)

8. Comprehensive care, including home therapy, isntaenstay for treatmerfor patients
with haemophilia or von Willebrand disease. The position of the comprehensive care
team reflects the fact that management involvesertiaan the treatment of acute bleeding
episodes. The multidisciplinary care team devises@dinated plan for the patient and
relies on his private (family) physician for follewp:

‘Primary’ care team ‘Referral’ support team Als@aable should be
- haematologist — rheumatologist — physiatrist
— nurse coordinator (first — orthopaedic surgeon — psychologist

contact for patients with - dentist - psychiatrist

acute problem or requiring - clinical geneticist - dietician

follow-up) — infectious disease specialist— occupational therapist
- orthopaedist - hepatologist - vocational rehabilitation
— physical therapist — gynaecologist specialist

— genetic counsellor
— social worker

9. Essential components of comprehensive care include

— Genetic counselling;

— Care of patients with HIV infection supervised Iojectious disease specialists in
specialised multidisciplinary clinics;

- Patients with HCV/HBV infections managed in conjumic with specialists in liver
disease.

10. Specialised servicewhich must be available include:
— blood banks with specific expertise in coagulaf@ctor concentrates; and
— laboratory capable of performing the full rangehaémostasis tests.

5.4. Continuous infusion

11. Continuous infusion
— should be used instead of short-interval multimleidg schedules; and
— be used when higher levels of FVIII or IX have ®rhaintained over longer periods.

Table 5.2

Indications for continuous infusion
(AU /1T /NL/NZ [ ZA | SE)

especially used in: may be used in: comments
intracranial bleeding -  major head injury see below
cerebral contusion -  acute bleeding in high-titre inhibitor

major surgery patients
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Table 5.3

Continuous infusion treatment regimens
(NZ / US-G)

Syllabus — Factor VIII / IX

clearance rates

infusion rates

administration details

Estimated:
adults: 4 mls/kg/hr
children: 5 mils/kg/hr

clearance rates fall during
infusion;

Formula:
Infusion rate (IU/kg/hr) = clearance (mls/kg/hr) x steady
state concentration (IU/ml)

Initial infusion rate (IR):

Example: The infusion rate to achieve a steady state

concentration of 80% (0.8 IU/ml) on the first day is on

the basis of the given clearance rates:

adult: IR (IU/kg/hr) = 4 (mls/kg/hr) x 0.8 = 3.2 IU/kg/hr
child: IR (IU/kg/hr) =5 (mls/kg/hr) x 0.8 = 4.0 IU/kg/hr

Initial infusion rates can be approximated:
adult: 3 1U/kg/hr
child: 4 -5 IU/kg/hr

Infusion rate on subsequent days:

Pro rata reductions in the infusion rates can be
calculated for lower target concentrations on
subsequent days;

For example a 50 kg patient, for whom a target level of
approx. 40% is desired on a subsequent day, should
receive an infusion of 3 mls/hr subject to confirming
appropriate response by ex-vivo factor levels;

Give a bolus dose sufficient
to achieve a plasma FVIII
activity of 80%;

= factor level must be
monitored to confirm
that target level is
achieved;

= continuous infusion of
purified FIX should only
be used by experienced
haematologist;

Reconstitution of factor for
continuous infusion:
Reconstitute each 250 U
vial of factor VIII with 10 ml
of sterile water for injection
to achieve concentration of
251U/ml

Storage of reconstituted
factor:

FVIII concentrates are
stable in i.v. solutions for at
least 12 hrs. at room
temperature so that 12-hr.
bags can be prepared by
the pharmacy;

Administration of factor:

- paediatric drip chamber
using a metriset or

- syringe driver and a 50
ml plastic syringe;

depending on the
administration system used
and the weight of the
patient, sufficient
reconstituted product can
be prepared for up to 24
hours as stability is
maintained at room
temperature for this period;

5.5.

Inhibitor treatmen

t (CA/NLINZ/ZAICH/UK)

12.1n principle, inhibitors may develop in any bloodagulation disorder. The development
of factor VIII inhibitor is a serious complicatioaf factor VIII replacement therapy.
Inhibitors reduce the half-life of factor VIII, caung relative or complete refractoriness to
factor VIII. This causes a dramatic reduction inalijy of life and may reduce life
expectancy, since the alternative treatments usathibitor patients are not as clinically
effective as factor VIII concentrate is in patiemtghout an inhibitor. Inhibitors may
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develop not only in newly treated patients, bubatspreviously multitransfused patients
in response to specific products, and result imeatty reduced recovery of infused FVIII
and a shortened half-life in vivo. Therefore, regulkcreening for inhibitors and
monitoring of diagnosed inhibitors is required Ihteeated patients.

13. Factors contributing to inhibitor formation are:
— severe haemophilia;
— type of genetic defect;
— family history of inhibitors;
— greater predisposition in black patients;
— use of particular blood coagulation products; *
— individual characteristics of the immune system;
— additional stress on the immune system during cepteent therapy.

* Recently, there was some concern that previousiiransfused patients receiving
rEVIIE may be at higher risk of inhibitor developmehan those receiving a plasma-
derived product.

14.Usually, inhibitors develop within the first 25 &tenent exposure days (after a median of
9-11 treatment days) - in newly treated patienthiwithe first 50 exposure days or within
a few months after starting replacement therapyerA200 treatment exposure days the
risk of inhibitor development is reduced to nil.efuently, inhibitors are transient and
disappear within several weeks or months. Howetransient inhibitors may reappear
again. Most inhibitors develop in patients with imagphilia A- and here mostly in severe
haemophilia A, inhibitors in mild to moderate hagahitia A are rare. Overall, 35 - 45%
of patients with haemophilia A receiving FVIII cardrate develop an inhibitor which
remains detectable for some time. Persisting itdnbidevelop in approx. 10 - 20% - the
majority of them (>75%) being high responders. liitor development in_haemophilia B
is approx. 6%. However, severe anamnestic respomsg occur in patients with
haemophilia B. Therefore, children with haemophiBa should receive the first
replacement therapy in hospital. In Von Willebratisgease(VWD) an incidence of less
than 10% has been reported.

15. Screening for inhibitors in severe haemophilia Awdd be carried out
— if patient is unresponsive or has a poor responsgpropriate replacement therapy
screening for inhibitors is indicated;
— in children every 3-6 months for new inhibitor fation up to the age of 10;
— for 2 years after any change to regular use ofralsieod product; and
— before surgery.

— Initial screening should be performed by means ethBsda assay or an inhibitor
screening test, which may be more sensitive;
— Inhibitor should be confirmed on at least 2 occasiby Bethesda assay.

16.Haemophilia centres managing inhibitor patientsudhde in a position to measure factor
VIl levels 24 hrs. a day (availability of laborayonight and day) and to measure the
inhibitor level within 24 hrs. of patient admission
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5.5.1. Inhibitor treatment — acute bleeding

17.Conventional immunosuppressive regimens are natesstul in patients with inhibitors,
but about 50% respond favourably to infusion protecLow responderg< 5 BU)
respond to treatment in general without problerigh responderg> 5 BU) may respond
to factor replacement by a rapid and marked inerefishe inhibitor level and may show
this anamnestic response in 3 daydon-responsive patientgequire continued
management with bypassing substances.

Mild bleeding

18.Mild bleeding may be treated empirically, usingraduct to which the patient is known
to respond, or the product that is most effectiseoading to past inhibitor measurements.
In a few countries PCC is then used. Bypassingtagam® usually used if there was a
considerable anamnestic response to human ancpd#¥®illl in the past.

Major bleeding:

19.For severe bleeding (muscle bleeds, intra-abdonanahtracranial bleeding) or surgery
the product most likely to be immediately effectiskould be used. Choice and dose
should be based upon the current inhibitor titreshttman and porcine FVIIl. The
inhibitor titre and the cross-reactivity to porciB¥lll have shown to vary independently
of replacement therapy. Patients may react to hufdhl with briskly increasing
inhibitor titres. This should be avoided in childre

20.The anamnestic response to human factor VIII do¢predict the anamnestic response to
porcine FVIII. Some high responders who are refngcto human FVIII but are lacking
significant cross-reactivity to porcine FVIII, anegho have little anamnestic response to
treatment with porcine FVIII may be treated regiylawith this product, even for
relatively minor bleedings.

21.High-dose neutralising FVIII may be effective ima@esponders. High responders cannot
be treated with human FVIIIl. For these patientsasging concentrates, such as activated
prothrombin complex or recombinant FVlla is theameended initial therapy. Porcine
FVIII may be appropriate for both low respondersl &ngh responders with non cross-
reacting antibodies. .

22.Formula for dosing human or porcine FVIII:

Initial dose = neutralising dose + incrementiloge
Neutralising dose = plasma volume x inhibitoretitr
Plasma volume = 40 x bw (kg)

5.5.2. Inhibitor treatment — immunoadsorption (¢A/PE/T/NL/NZ/SEICHIUK)

23.The antibody-removal protocol is performed by meamd extracorporeal
immunoadsorption with a staphylococcal protein Auomn.
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Table 5.4

Recommendations for the treatment of acute bleeding in patients with inhibitors
(CA/NL/NZ/ZAICH /UK)

Inhibitor Bleeding Treatment approach Comments
titre
<5BU human FVIII - high dose 100-200 1U/kg = human FVIIl is product of
porcine FVIII - high dose 50-100 u/kg — 8-12 choice for <5 BU;
hourly or 25-100 u/kg by continuous infusion; - 2-3times normal dose FVIII
aPCC - high dose 100 u/kg - 12 hourly may be sufficient;
= if > 5 BU FVIII may not be
effective;
- testdose porcine FVIll is
100 u;

- inhibitors may increase
considerably with human or
porcine FVIII;

- with aPCC (FEIBA or
Autoplex) risk of thrombosis
— no more than 3-4 doses);

- total daily dose of FEIBA
should not exceed 200 u/kg;

5-10BU  minor PCC may be tried - 50-100 IU/kg - 12-24 hourly - max. single dose 200 1U/kg

major human FVIII may be tried = can usually not be treated with
aPCC - 50-100 u/kg - 12-24 hourly human FVIII;
porcine FVIII - high dose - bolus of 50 u/kg - infuse aPCC at 2u/kg/hr;
rFVlla - 60-120 pg/kg - 2-3 hourly + tranexamic -  infuse porcine FVIII at 3-10
acid may be used 15-25 mg/kg orally or i.v. 6-8 u/kg/hr.;
hourly;

life- aPCC - high dose

threatening rFVila
human FVIII or porcine FVIII - high dose +

immunoadsorption or plasmapheresis;

5-20BU human FVIII - high dose = FVIII not effective if 220 BU;
5-50BU porcine FVIII + antihistamines or corticosteroids; = porcine FVIII not effective if
aPCC - high dose + antifibrinolytic anti-porcine > 5 BU;
Table 5.5
Indications for immunoadsoption in patients with in hibitor
Inhibitor patient group Indication Further details
high responders >10 BU - acute major bleeding - only for adults
- life-threatening bleeding - patients refractory to human
- prior to surgery FViI
- additionally to high-dose porcine
Fvil
alternative

plasmapheresis
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5.5.3. Inhibitor treatment — immunosuppressiorf®*'"?

24.Conventional immunosuppressive regimens are natesstul in inhibitor treatment in

haemophilia as they are disappointing for alloadibs. Immunosuppression is used for
autoantibodies.

5.5.4. Inhibitor treatment - Immune tolerance treaiment (ITT)

25.The treatment of high responder inhibitor patigstproblematic and costly. Therefore,

26.

when patients develop high titres of persistinghrbrs induction of immune tolerance
(ITT) to their therapeutic concentrate should latetl as soon as the inhibitor has been
confirmed by a second assay and ‘when a spontamemussion cannot be expected’. The
cost of factor use in ITT protocols is less thapatients were continued to be treated on
demand.

ITT can be induced by means of high-dose or losedegimens over longer periods,
using the human FVIII concentrate to which theyoesl best. Overall, about 50 - 80% of
high responders will respond favourably to ITT pils. For high responders with lower
inhibitor titres (<10 BU) a response rate of 85%s hleven been reported. In high-
responders with higher inhibitor titres (>10 BUB@% rate has been reported for low-
dose ITT and a 84% success rate with high-dose ITT.

ITT protocols

Bonn

high-dose FVIII in combination with activatptbthrombin-complex concentrate
(aPCC):
100 IU /kg bw 2 x daily + 50 U/kg bw aPCCx #aily

Malmo high-dose FVIII in combination with gammagldin and cell-growth inhibitor:

Utrecht

100 1U/kg bw daily + i.v. IgG + cyclofosfanged
low-dose FVIII concentrate:
25 1U/kg bw daily

ITT should be initiated promptly after the inhibitbas been confirmed by a second
assay.

ITT should preferably be started when inhibitoretits <10 BU;

In childrenITT can be started without clinical symptoms ahdwdd be initiated as
soon as age allows it.

Intensive replacement therapy under ITT requirestrat venous access (Port-A-
Cath) in children.

As ITT is demanding for both patients and parenitten informed consent must be
obtained before starting with an ITT protocol.

Low-dose ITT is recommended for patients with imfoibtitres <10 BU.

High-dose ITT is recommended for patients with mekbitors persistently >10 BU.
Duration of treatment will extend from 6 - 18 masith
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— For patients with very high titres of inhibitors with long-established inhibitors ITT
may be necessary for a period in excess of thraesyeefore immune tolerance is
achieved. The general recommendations are, howavetiscontinue ITT after 18
months unless the inhibitor is not declining byt tiae.

— ITT treatment should not be interrupted.

- Immediate availability of bypassing substancegdiired to which therapy has to be
switched if inhibitors do not respond to ITT.

Table 5.6
Immune tolerance treatment regimens

Inhibitor patient group ITT regimen Comments

high responders >10 - 40 BU low-dose protocol
high responders >10 BU high-dose protocol = especially for children;

- current thinking is that most patients respond
eventually to FVIII alone;

If peak inhibitor is <50 BU and duration of inhibitor was

<5 yrs,, there is a >90% response rate to FVIII alone;

high responders >10 BU high-dose protocol  if the peak titre is >50 BU and duration >5 years, the
response rate to FVIII alone is < 50%; (NZ)
combination possibly with
- aPCC
- rFVlla
— immunosuppressive
- gammaglobulin
start with FVIII alone for a minimum of 3 months, only add
IVIG as a second option — cyclophosphamide is a last
resort;
if inhibitor titre is not decreasing IVIG and
cyclophosphamide can be repeated monthly for up to 3
cycles;

all protocols administration of FVIII
2-3 x weekly
start with bolus of 50 u/kg bw - follow recovery and half-life
by achieving trough level - when recovery is > 50% and T
% is at least 4 hrs., decrease the daily dose to 25 u/kg bw,
then back down to every other day;

in children without Port-A-Cath infusion 2 x weekly
if child is in hospital - bolus and then continuous infusion
inhibitor control 1-2 x weekly

immune tolerance is induced when the BU titre is near zero

5.6. Product / treatment material use in generdl=' N4/

27.Basic principles
— Licensed products should be used in preferencaltcemsed products.
— Unlicensed products should be used, if possibldeuformal clinical trial conditions
rather than on a ‘named patient basis’.

— Each patient should be considered individually réigey product usage (e.g. HIV+,
HCV+).
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Table 5.7

Product / treatment material use in general

Syllabus — Factor VIII / IX

product

indication

Further details

dosage / application

cryoprecipitate / FFP

recombinant FVIII

porcine FVIII
¢ Hyate:C

porcine FVIII
¢ Hyate:C

prothrombin complex
(PCC)

high-purity
monocomponent FIX

activated prothrombin
complex (aPCC)

* FEIBA

* Autoplex

recombinant FVila
¢ NovoSeven

only when may not be
avoided

haemophilia A

porcine FVIII

porcine FVIII

contraindicated for pts.

with FVIII inhibitors;

haemophilia B

contraindicated for pts.

with FVIII inhibitors;

haemophilia A
inhibitor pts.;

haemophilia A
inhibitor pts.

because FFP and cryo are
not virus-inactivated;

product of choice for PUPs;
mild/moderate haemophilia

non-responsive to DDAVP;

low responders with non-
cross reacting inhibitor;

not to be used in life-
threatening bleedings;

+ PUPs;
¢ product of choice for
surgery;

¢ major bleeds
¢ life-threatening bleed
e surgery

FEIBA has been used for
joint, muscle and soft tissue
bleeding in patients with
both high and lower
inhibitor titres (> 5 BU);

high-titre inhibitor pts. non-
responsive to aPCC

- severe bleed

- life-threatening bleed

test dose for inhibitor cross-
reactivity: 100 u with adrenalin
and hydrocortisone at hand;

therapeutic dose:
25 -100 u/kg bw by constant

infusion or intermittent adminis-
tration 8 - 12 hourly;

resistance tends to develop at 4
- 5 days;

thrombocytopenia may occur;

dosage:
independent of inhibitor 50-100

u/kg bw every

6-12 hrs.;

lower doses more frequently by
intermittent infusion may be
preferable in some
circumstances;

total dose of FEIBA should not
exceed 200 u/kg bw per day;

clinical trial efficacy rates
reported are 80 - 90%;

dosage: usually 90 ug/kg 2
hourly for 36 hrs.

frequent intermittent injection;
frequency reduction to 3 and
then 4 hourly as indicated by
clinical progress;

5.7. Prophylaxi

28.Prophylaxis may be primary prophylaxis (long-terroghylaxis), secondary prophylaxis

s(AU/CA/DE/IS/IT/NL/NZ/SE/CH/UK)

(limited-term prophylaxis) or single-dose prophyax
— Long-term prophylactic treatment should be maddilgavailable to all children
prone to haemarthrosis.
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Long-term prophylaxis

Patients

Indications / deta ils

Treatment goals / comments

severe haemophilia
A/B

infants
1-2 yrs. of age
1-3 yrs. of age

children
2 - 3 yrs. of age

= after first joint bleeding or frequent

= 1 - 2 bleedings in the same joint

other bleedings;

(target joint);

= long-term prophylaxis should

not start until it is apparent that the
child is likely to suffer from frequent

recurrent haemorrhages;

Selection criteria for prophylaxis:

O

after 3 spontaneous joint or muscle

bleedings
newly diagnosed boys

older boys treated on demand
adequate venous access (Port-A-

Cath may be used)

informed written consent from

parents

information of the boy appropriate

for his age

to prevent haemarthrosis prophylaxis is given
until the end of the growth period
through the high risk years of early
childhood and into teenage years, usually
finishing around 18 — 20 years of age
life-long

factor administration usually
2 xwkly. FVIII or 3 x wkly. FIX

aim is to maintain the trough factor level

- ator above 1%;

- level should not fall below 1-3 %;
factor usage corresponds to 2,000 - 3,000
IU/kglyear;

Treatment frequencv:

- with a target joint

start initially daily - then during each 7-day period:
haemophilia A: day 1, 3, and 5 (3 x wkly)
haemophilia B: day 1 and 4 (2 x wkly)

- without a target joint
on every alternate day during each 7-day period:

haemophilia A: day 1, 3,and 5 (3 x wk)
haemophilia B: day 1 and 4 (2 x wk)

dose reduction:
after 6 months dose reduction can be considered for
those pts. who had no breakthrough bleeding;

breakthrough bleeding during prophylaxis:

= without breakthrough bleeding - dose reduction

= breakthrough bleeding at reduced dose - dose
increase to initial dose after treating the acute
bleeding;

— regular pharmacokinetic studies required to
optimise therapy - should be done 1-2 times per
year, especially in children;

- development of a continuous infusion technique
for prophylactic treatment may result in further
improvement of prophylaxis;

Inhibitor pts.
High-bolus + low-dosage regimen has proven to be

successful in young children & adults with inhibitors
up to a max. of 40 BU - pts. have shown a relatively
rapid response;

since the introduction of ITT persisting inhibitors are
rare in young pts. with haemophilia A;
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Patients

Indications / details

Treatment goals / comments

adults

Moderate haemophilia A

pts. with higher FVIII
levels

children & adults

= bleeding frequency >1 x in 2
weeks;

= recurrent bleeding in the same
joint;

= chronic synovitis;

= established arthropathy;

frequent bleedings

As people with factor VIII or IX levels >1% of
normal rarely develop disabling arthropathy,
primary prophylaxis is usually reserved for the
very severe cases with <1% factor levels;

decision to start prophylaxis involves
balancing the decreased number of bleeds
with the inconvenience of the regular
injections required in prophylaxis;

if high-titre inhibitors develop during
prophylaxis pts. are switched to on-demand
FVlla therapy;

products
- p-d high-purity
- recombinant FVIII

Table 5.9

Short-term prophylaxis

Prophylaxis

Indications

Treatment goals / comments

secondary prophylaxis

short-term prophylaxis

single-dose prophylaxis

- often in chronic synovitis;

- to break the cycle of frequent
bleedings into specific joints (target
joint)

- during recovering from a large bleed

- pre- & post surgery

- before activities that carry a high risk
of provoking a bleed

- particularly during intensive
physiotherapy

- during rehabilitation

- social indication (school excursions,
special social events with dancing
etc.)

- in any non-haemophilia related
disease with symptoms of
inflammation or fever pts. with
haemophilia are extremely at risk of
bleeding - therefore, prophylactic
treatment is mandatory;

may be given prior to special events
such as sports

Refers to limited-term prophylaxis when
there is a high requirement for on-demand
therapy (frequent regular injections over a
limited time period to reduce the frequency of
bleeding or rebleeding from a target joint)

to prevent bleeding occurring in relation to a
particular demanding/stressful activity;

an injection of product may be given prior to
the event;
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5.8. Treatment at homgCA/'S/NL/SE/US-C)

29.Optimal therapy provides the patient with immediateess to treatment for correction of

the haemostatic defect at the first sign of haehage. For most patients with severe
haemophilia and moderate haemophilia this meansnaehtherapy programme. Eligible
patients should be enrolled in a home self-infuspongramme and be required to
maintain records of blood product use. The comprele care team must assess the
family’s ability to undertake home therapy and dHoprovide ongoing supervision,
encouragement and support. In home-treatment flareh it is essential that both parents
are involved. In the event of trauma or bleeding treating physician at the patient’s
haemophilia centre must be immediately contactedkeatment is provided at a local
hospital, the haemophilia centre physician in-fotheslocal doctor.

Table 5.10
Self-treatment at home

Indicated for: At age: Child should learn self - Parent issues

infusion

newly diagnosed pts. ‘new’ haemophiliacs are first

treated at hospital, but when
parents feel confident they are
trained for home-treatment

younger children 1-2 yrs. of age parents learn self-infusion

if Port-A-Cath is used technique for very young children;
children 3-5 yrs. of age - atschool-age child should participate in his

4-5 yrs. of age - atthe age of 15 yrs. or  factor infusion at an early age;

in the early teens
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5.10 National Treatment Guidelines

National Treatment Guidelines from the followinguotries and overview articles that served
as source materials:

AU
Australia

AT
Austria

CA
Canada

DK
Denmark

DE
Germany

IS
Iceland

IT
Italy

KE
Kenya

MY
Malaysia

Haemophilia Foundation Australia (HFA) - Medical visory Pane.Guidelines on
therapeutic products to treat haemophilia and dtieeeditary coagulation disorders in
Australia. May 2nd, 1997

Haemophilia Foundation Australia (HFA) - Medical vigory Panel Optimal Therapy
Guidelines. April 18/19, 1996

Rickard, K A Guidelines for therapy and optimal dosages of clagign factors for
treatment of bleeding and surgery in haemophileerdophilia (1995) 1, Suppl 1:8-13

Osterreichische Hamophilie-Gesellschaft (OHG) - sAfischaftlicher Beirat.
Konsensus uber die Verwendung bestimmter Faktorergkdrate bei Patienten mit
Hamophilie. 18. Oktober 1997

Association of Hemophilia Clinic Directors of Carsa@HCDC). Hemophilia and von
Willebrand’s disease: Part 1: Diagnosis, comprelersare and assessment 2nd edition
- April 18, 1998

Association of Hemophilia Clinic Directors of Carsa@RHCDC). Hemophilia and von
Willebrand’s disease: Part 2: Management. 2ndaditiMay 11, 1998

Teitel, J M.National haemophilia treatment protocols: Canadaerhbphilia (1998)
4:422-423

Clausen, N; Scheibel, E. in cooperation with thenidh Haemophilia Society.
Behandlingsprotokol for born med blodersygdom.dgave 1998

Schramm, W. Deutsche Hamophiliegesellschaft (DH&tlicher Beirat.Konsensus-
Empfehlungen zur Hamophiliebehandlung in Deutsahlanll. Méarz 1993
.Haemostaseologie (1994) 14:81-83 + versiohamnepage of IHTC Munich
Bundesérztekammer - Vorstand und WissenschaftliBbaat. Leitlinien zur Therapie
mit Blutkomponenten und Plasmaderivaten. Juni 18@#: Deutscher Arzte-Verlag
Deutsche Hamophiliegesellschaft (DHG) - ArztlichBeirat. Medikamente bei
Hamophilie. DHG Sonderdruck - 20. Méarz 1997

Deutsche Hamophiliegesellschaft (DHG) - ArztlichBeirat. Basisleitlinien zur
Uberwachung der Hamophiliebehandlung. 1998

Homepage of the Icelandic Hemophilia Society. asnaf 1998

Associazione Italiana dei Centri Emofilia (AICE)jnee guida per la terapia sostitutiva
dell’emofilia e dei difetti ereditari della coagalane. February 5, 1997

Gringeri, A.Treatment protocol of haemophilia and other cortgébieeding disorders
in Italy. Haemophilia (1998) 4:423-424

Guidelines for Treatment of Bleeding Haemophiliad &elated Bleeding Disorders. no
date. (received from Dr. Mwanda)

Duraisamy, G - National Blood Services CentRecommended Dosage Schedule.
Cabaran Challenge, May 1997, p. 11

Duraisamy, G - National Blood Services Centreestigations for Cranial Bleeds.
Cabaran Challenge, May 1997, p. 11

Haemophilia Society of Malaysilaemorrhagic states (identification card for pate

no date. (received as new card from Dr. DuraisaniyoR7)
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NL Nederlandse Vereniging van Hemofilie-Patiéten (NYHRederlandse Vereniging van
Netherlands Hemofiliebehandelaars  (NVHB). Syllabus - Hemofilie: Behandeling en
verantwoordlijkeid. October 31, 1996
Mauser-Bunschoten, E P; Roosendaal, G; Van den,Béngl; Treatment protocols in
the Netherlands. Haemophilia (1998) 4:428-430
NZ New Zealand Society for Haematology - Haemostasis ehrombosis Subcommittee.
New National Guidelines for Factor Replacement in Haghil@a. updated version -
Zealand December 1998
RO Asociatia Romana de Hemofili€rotocol pentru tratamentul hemofiliei si bolii von
Romania  Willebrand. no date
SA South African Haemophilia Foundation (SAHF) - MedlicAdvisory Committee.
South Treatment Guidelines For Haemophilia in South Afrit997
Africa
ES Grupo de trabajo de coagulopatias congenit@ecomendaciones sobre la eleccion de
Spain concentrados de factor VIl y IX 1996
Grupo de trabajo de coagulopatias congenitARDENDUM a las recomendaciones
terapeuticas adopted April 22, 1998
SE Socialstyrelsenvard och behandling av blodarsjuka - nationelltdgfiogramme 1997.
Sweden 1997.
Swedish Hemophilia Society / Forbundet Blodarsjulsverige (FBIS)The Care and
Treatment of Hemophilia - Swedish National Prograif97. 1997
Berntorp, E.Guidelines on treatment of haemophilia in Swedeaerhophilia (1998)
4:425-426
CH Schweizerische Hamophiliegesellschaft (SHG) - ishetl KommissionRichtlinien fir

Switzerland die Behandlung einer hamophilen Blutung. April 1996

UK
United
Kingdom

Schweizerische Hamophiliegesellschaft (SHG) - ihatl KommissionHemmkdorper
gegen Gerinnungsfaktoren .1/1998

Schweizerische Hamophiliegesellschaft (SHG) - idhel KommissionEragen rund um
neue Gerinnungspraparate. September 1998

Schweizerische Hamophiliegesellschaft (SHG) - ishal KommissionMedikamente
gegen Schmerzen. Dezember 1991

Schweizerische Hamophiliegesellschaft (SHG) - ishal KommissionNotfalle bei

Hamophilen. Wie vermeiden? Wie richtig handeln?t&msjper 1998

Schweizerische Hamophiliegesellschaft (SHG) - ishel KommissionNotfallkarte fiir

Bluter: Grundregeln der Hamophilie-Behandlung. oba¢um

Meili, E O. Schweizerische HamophiliegesellschaBHG). Reise-Notfallblatt:

Richtlinien fur die Substitutionstherapie mit Fakidlll- und Faktor IX-Konzentraten
bei Hamophilie A und B. September 1994

United Kingdom Haemophilia Centre Directors’ Orgsaiion (UKHCDO)

Guidelines on therapeutic products to treat haeifia@nd other hereditary coagulation
disorders.. October 3, 1996

United Kingdom Haemophilia Centre Directors’ Orgaaiion (UKHCDO) - Inhibitor
Working Party Recommendations for the treatment of factor VIHibitors. 1996

United Kingdom Haemophilia Centre Directors’ Orgaaiion (UKHCDO)- Working
Party on Chronic Liver Disease in Haemophili@uidelines on the diagnosis and
management of chronic liver disease in haemoplifias

United Kingdom Haemophilia Centre Directors’ Orgsaiion (UKHCDO)

Prophylaxis in the treatment of haemophilic boy@94

Ludlam, C AHaemophilia care within the United Kingdom. Haembopal{1998) 4:427-
428
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(MASAC). MASAC Revised Recommendation Regarding the Use efoRibinant
Clotting Factor Replacement Therapies. approvedQatober 24, 1998. MASAC
Recommendation # 89

National Hemophilia Foundation (NHF) - Medical argktientific Advisory Council
(MASAC)MASAC Recommendation Regarding the Use of ReconmbiRactor VIII in
the Treatment of Hemophilia A. approved on OctdbEr1995. Medical Bulletin # 232
National Hemophilia Foundation (NHF) - Medical argktientific Advisory Council
(MASAC).MASAC Recommendation Regarding the Use of RecommbiRactor 1X in
the Treatment of Hemophilia B. approved on Novembed997. Medical Advisory
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National Hemophilia Foundation (NHF) - Medical argktientific Advisory Council
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1998. Medical Advisory # 314

Hemophilia Health Service®osage Chart for Factor VIII - Hemophilia Type And
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Coyne, M A. Avoiding Indecision and Hesitation with HemophilieRelated
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6. QUALITY MANAGEMENT IN HAEMOTHERAPY

1. There has been increasing concern among the Mestags of the European Community
about the safety of blood products over recentsye®s a result, legislative requirements
for medicinal products derived from blood and plashave been put in place for the
European Community and relevant guidelines haven besued by the European
Commission. The Guidelines for the preparation, asd quality assurance of blood
components, prepared by the Council of Eutppare drawn upon for these blood
products.

2. In order to exploit the full potential of the blogutoducts that are available in the
European Community, efforts need to be focusechem bptimal use. The establishment
of common quality management criteria throughow Buropean Community would
greatly contribute to ensuring the quality of ha#imoapy, from optimal supply to optimal
use.

6.1. Quality management

3. ‘Quality’ as defined by the International Organisatifor Standardization (ISO) is ‘the
totality of characteristics of an entity that bear its ability to satisfy stated and implied
needs? Another definition is ‘the level of agreement beem a supplied service and the
criteria set for this servicd.A ‘quality system’ as defined by the ISO is ‘the
organisational structure, procedures, processeési;esmources needed to implement quality
management. ‘Quality management’ is defined as the sum ofvitis that together
ensure the effective functioning of a quality syste

4. The term quality management comprises quality asea as well as further quality-
related aspects: ‘quality assurance’ is definethlhshe planned and systematic activities
implementedwithin the quality management system, and demonstratedeaded to
provide adequate confidence that an entity wilfilfuequirements for quality”. Most
authors understand quality management more commsafety than quality assurance:
‘quality assurance has a long tradition in medicamel public health care. Internal and
external measures aim at improviclgnical quality. But classic quality assurance ignores
economic efficiencyas well as weaknesses imterprofessional communication and co-
operation Total quality management aims at creating theseliions’* Taken together,
guality assurance means the determination and deaton of the status quo in order to
compare with the standard and provides measurestdaninimise differences between
how it is and how it should BeQuality management — as mentioned above - addition
takes into account how a quality system can béoksiti@d, maintained and improved. An
important tool of quality assurance and thus ofliguananagement is ‘quality control’
that ‘involves operational techniques and actigitemed both at monitoring a process
and at gliminating causes to unsatisfactory perdmee at all stages of the quality
loop....’

6.2. Quality in haemotherapy: clinical guidelines

5. Quality in haemotherapy implies administering thght quantity of the right blood
component in the right way at the right time. Qialiguidelines could be a valuable tool
for conveying current knowledge and creating umifdransfusion standards within the
Member States of the European Community. To whigrgclinical guidelines are able to
influence clinical practice, however, depends oairtlguality, the provided strength of
evidence and how they are implemented.
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6.2.1. Quality criteria of clinical guidelines:

6. Different approaches have been developed to judge quality of published
guidelines””®¥%For clinical guidelines, the following quality tafia are essential:

Table 6.1
Most important quality criteria of clinical guideli nes /121314
- validity proven effectiveness and efficiency
- reliability applicable with similar results for different clamns in similar

clinical circumstances

- reproducibility confirmation of recommendations by independent gxpe
- multi-discipline-
based development

involvement of specialists of possibly all usereijifines

- flexibility ‘pathway’, reasonable deviations should be possible
- clarity unambiguous recommendations, clear terminologylamgliage
- transparency reconstruction of development process should bsilples
B c?fntrtc_)l of q examination of acceptance and implementation witiular
etectiveness and | yevision and adaptation to new conditions
efficiency

— cost-benefit ratio | improvement of medical treatment at acceptablescost

6.2.2. Level of evidence

7. Whenever possible, clinical guidelines should bgeldaon evidence and provide it at the
highest level. Two different classification systerft® grading evidence-based data
underlying the development of clinical guidelinese shown in Tables 6.2 and 6.3.
Quality criteria of the studies themselves — eajedf publication, number of patients,
study design — , particularly the person respoasibl handling of the meta-analyses
should always be taken into consideration.

Table 6.2
Grading of evidence as proposed by
U.S. Preventive Services Task Force ' and used by
the American Society of Anesthesiologists in
‘Practice guidelines for blood component therapy’ ( 1996) *°

| randomised, controlled trial

-1 non-randomised, controlled trial
-2 controlled observational studies (cohort or casarobstudies)
-3 uncontrolled observational studies

Il descriptive studies, expert opinion
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Table 6.3
Grading of evidence as proposed —among others — by
Scottish Intercollegiate Guidelines Network

la Evidence obtained from meta-analysis of randerhicontrolled trials

Ib Evidence obtained from at least one randomtsedrolled trial

Ila Evidence obtained from at least one other tyjpsell-designed controlled study
without randomisation

b Evidence obtained from at least one other typeell-designed quasi-
experimental study

i Evidence obtained from well-designed non-expmmtal descriptive studies, such
as comparative studies, correlation studies anel @astrol studies

Y Evidence obtained from expert committee reportepinions and/or clinical
experience or respected authorities

6.2.3. Development of clinical guidelines

8. There are different ways possible for the develapgm& clinical guidelines and a
considerable number of guidelines that can be nedeto for assistance. The preferred
method for developing clinical guidelines is thrbugpnsensus conferences. They offer
the opportunity for direct discussion between atre¢ly large group of participants with
the aim of arriving at broad consensus. In thenogiticase, a consensus conference should
provide the synthesis of existing knowledge (‘tbezsce base’) and user experience (‘the
experience base’). It should inclutlea ‘preparation group’ that decides on the topics t
be discussed, and a panel of experts knowledg@alite topics, and potential users. The
topics should be distributed among the panel okeggpwho then take inventory of the
existing knowledge (‘science base’) and user erpeg (‘experience base’) in a
comprehensible way with the aim of providing thghast strength of evidence (see Table
6.2. and Table 6.3.). This should be followed by fnesentation and discussion among
experts of different disciplines having current Wiedge and experience with the aim of
arriving at consensus.

9. Consensus conferences can be held in several meatincan be combined with delphi
methods. If a consensus cannot be found, thislendriderlying reasons should be stated.
At the end of the process stands the publicatioth iamplementation of the results.
Additional periods and modalities for the revisioihguidelines should be discussed and
fixed.

6.2.4. Central versus decentral development of clical guidelines

10.The central development and co-ordination of cihiguidelines seems advantageous for
several reasons and is practised in different cmmof the European Community, e.g. in
the Netherlands by the ‘Nederlands Huisartsen Gsobap’ (NHG) and in Germany by
the ‘Zentralstelle der deutschen Arzteschaft zuali@itssicherung in der Medizthand
the ‘AWMF’.** However, flexibility and the possibility of adopg clinical guidelines that
are pertinent to distinct regional conditions isatal for their implementation and their
impact on clinical practic® A comparison of advantages and disadvantagesafehtral
or the decentral development of clinical guidelireshown in Table 6.4.
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Table 6.4
Central versus decentral development of clinical gu idelines.
Selection of possible advantages and disadvantages

advantages disadvantages

central broad process possible: no ‘ownership’:
involvement of specialists of - lower acceptance, consideration pf
different disciplines: all regional conditions not possible
- professionality - expensive
- coordination

decentral | ‘ownership’ process limited to a single institution;
better acceptancel8 - narrow spectrum of specialists
better consideration of regional
conditions

6.3. Quality of structure, processes and outcome imemotherapy

11.The first step when implementing a quality systenoi define quality or, in other words,
to set criteria for a product or a service. Theirdigbn of structure-, process-, and
outcome-related quality has been proven to be falusstrument for this purpose: quality
of structures (personnel and/or material) and guali processes (e.g. co-ordination of
sub-processes) are necessary to yield qualityceftain outcome (e.g. clinical outcome).

12.The definition of suitable structures and procegsemaintain and improve quality in
haemotherapy can be made either by guidelinesgmsldéion. For example, in Germany
the ‘TransfusionsgesetZ® establishes in law the use of blood and blood yrtsd by
defining principle demands on: the personnel stmectthe qualification of involved
clinicians and staff, and documentation and comugatiin between the respective
authorities. Further details focusing on the precefstransfusion itself are given by the
instructions for haemotherapy that are published thg scientific board of the
‘Bundesarztekammef?®

13.General recommendations for the development ofonali transfusion policies and
guidelines on the clinical use of blood have alserbdeveloped by the WHO, proposing
the establishment of a National Committee on thei€ll Use of Blood in each countfy.
The central matter of interest will be whether, hervd to what extend the development of
uniform structures and processes makes sense andlifferent national conditions can
be co-ordinated within the European Community. fnaonsiderations have to be made
about how to assess the quality of the respectiteome, e.g. the impact of clinical
guidelines on clinical practice, the clinical outo® itself, economic aspects.
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6.4. Glossary: Quality

efficacy*

efficiency*

effectiveness*

quality**

quality assurance**

quality control**

quality system**

‘the extent to which a specific intervemt produces a beneficial result under
ideal conditions’

‘the extent to which the resources usegrovide a specific intervention of
known efficacy and effectiveness are minimised’

‘the extent to which a specific mntion, when deployed in the field, does
what it is intended to do’

‘the totality of characteristics of an &ty that bear on its ability to satisfy
stated and implied needs’

‘all the planned and systematitivities implemented within the quality
management system, and demonstrated as neededov@epradequate
confidence that an entity will fulfil requiremerfts quality’

‘operational techniques and adiis that are used to fulfil requirements for
guality’; ‘quality control involves operational teciques and activities aimed

both at monitoring a process and at eliminatingseauto unsatisfactory

performance at all stages of the quality loop’

‘the organisational structure, pedures, processes, and resources needed to
implement quality management’

* definition from: Ovretveit J. Health Service Qital An Introduction to Quality Methods for HealBervices.
1992. Blackwell Scientific Publications. Oxford.

** definition from: 1ISO 8402. Quality managementdaquality assurance — vocabulary. 39p. 1994.
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7. ECONOMIC ASPECTS IN MEDICINE

7.1. Economic evaluations in medicine

1. During the last decade, there has been growingeisiten the economic evaluation of
healthcare programmes. New as well as establidieydgies and diagnostic approaches
are increasingly being assessed by the variousnitpols used in health economic
evaluations. One of the main reasons for this agweéent is that cost-containment
programmes in most European countries cannot mathagexpanding demands arising
from the availability of new and more expensive roaldtechnologies, a growing elderly
population, and from national, political and so@abblems such as high unemployment
rates. Another factor is that in most European twesithere are no incentives to contain
costs because the services and treatments areeddwetaxes or health insurané@s.

2. With economically behaviour rationing of healthcateould be avoided. Rationing is
focused on the limitation of resources. But theutof rational decision-making is to
guarantee and improve the productivity of our heate system.

3. The scholarly discipline of economics offers a wirdege of concepts and instruments
regarding the use of limited resources. According Samuelson and Nordhdfs,
‘Economics is the study of how people and sociétyose to employ scarce resources that
could have alternative uses in order to produceuarcommodities and distribute them
for consumption, now or in the future, among vasiqersons and groups in society’.
Clinicians, pharmacists, economists, epidemiolsgetd those involved in operational
research have begun to apply the theories, toalscancepts of economics to health and
healthcare, and thus the discipline ‘economic eatédu in medicine’ has developed.

4. Purchasers of healthcare are increasingly requegtroof of the monetary value of
competing alternatives, i.e. of different therapsategies, in order to decide on their
reimbursement status. In competitive marketplades grice of good or services set
through the interaction of supply and demand isaetor for scarcity and the price
expresses the value for money. Regulated markeksamsithe health sector are immune to
price competition, and price is an indicator ofthner scarcity nor value. Therefore,
instruments of evaluation are used to determinevidae of services, treatments and
prevention programmes.

5. An economic evaluation (i.e. cost-benefit-analysisst-effectiveness-analysis and cost-
utility-analysis) is an analysis of all costs ammhsequences over a relevant time-period
for a particular healthcare intervention. Socio@roit evaluations can be used to answer
a number of important questions and may be of esteto government regulators,
reimbursement authorities, payers, patients andgecs.

» Which diagnostic procedure or therapy should blided in the list of services?

» What effect will the results of a particular medicatervention have on a patient’s
quality of life?

» Which of several alternatives is the most costetife?
» What is the cost per quality year of life saveduBing a specific medical intervention?
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7.2. When do we need a socioeconomic evaluation?

6. Under what circumstances should a technology,nreat or healthcare programme be the
subject of an economic appraisal? The followingifegshows a simple decision tool for
considering the two main dimensions of a potemaluation: the costs and the outcome.
In circumstances where a drug is more costly aaddeo better results, an economic
evaluation is advisable. When a medical interventielding better outcomes is available
at a lower cost, this therapy should be acceptedcontrast, a more costly medical
intervention producing less favourable outcomesikhbe rejected. Economic evaluation
may, however, assist in identifying cheaper intatias with worse outcomes, because
this will determine the potential for rationaligatiwithin the constraints of an expenditure
ceiling.

Costs
Higher Lower
Better Evaluate ACCEPT
Outcome (Dominant)
Worse Reject Evaluate

7.3. Concept of costs and consequences

7. All economic studies investigate the balance betwagput (the consumption of
resources) and outcome (changes in the healttssiatin individual and/or society).

7.3.1.Costs

8. In decision-making, a prime factor is often thetupiice of a treatment or service;
economic analyses provide a more comprehensivepmetation of costs. This is
accomplished by determining the overall cost ofvemy diagnostic or therapeutic process
from the initiation of diagnosis until a final oatme is achieved. Often the concepts of
price and costs are seen as equal. The followingtean shows how costs are defined:

Costs = Price* resource consumption

9. To assess costs, all relevant resources used raidbd identified. Second, they have to
be quantified in physical units, such as numbetayfs in a medical ward or intensive care
unit, and the frequency of diagnostic tests anattnents, number of physician visits, etc.
In a last step, the price per resource has to émtifted. The perspective from which the
study is conducted determines whether charges quisitton prices will be of interest
(Table 7.1). If the chosen perspective is that diied-party payer, the provider bills the
payer for a service or product. If the study isdueted from the provider's perspective,
then the hospital purchase price (e.g. for drugsicgs or other healthcare interventions)
will be of interest* !
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Table 7.1
How perspective determines costs

Societal All medl_cql and non medical costs

Productivity losses

Intangible costs
Third party payer Charges that pertain to reimbues# of providers
Health care provider Variable costs that influetieexpenses of providing health care
Patient Costs that affect out-of-pocket payments

Lost wages
Employer All insurable direct costs

Lost wages
10.The various types of costs can be grouped unddpliogving categories:

> direct medical costs
> direct non-medical costs
> indirect costs.

Direct Medical costs

11.Direct medical costs are defined as costs or ressursed for the delivery of medical care
and they include costs associated with the follgwin

medications

laboratory tests

medical supplies

use of diagnostic equipment (e.g. magnetic resananaging and x-ray)

medical staff time for personnel such as physiciamnsses, pharmacists, physical
therapists and laboratory technicians

room and board (i.e. the cost of supplies, equiinaed personnel required for
routine patient-related services such as food,dayrand housekeeping).

12.These are examples of costs that can be direddteceto the medical care of a patient.
Other costs of operating a hospital or a practiotude those for plant maintenance and
repairs, utilities, telephones, accounting, lega¢sf insurance, taxes, real estate and
interest expenses. These costs are difficult etedb the medical cure of a patient and in
general, most economic studies do not incorporateigl operating costs into the costs of
a given medicine.

Direct Non-Medical Costs

13.Economics literature generally defines direct nagdioal costs as out-of-pocket expenses

paid

by a patient for items outside the healthsaaor. This category includes costs for

the following:

travel to and from the hospital, clinic, or doctodffice
travel and lodging for family members who live elbere
domestic help or home nursing service

patients’ out-of pocket expenses
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14. Although these costs are generally classified as-medical’ because they are not
directly incurred by the healthcare provide and somewhat difficult to measure, they
represent both real and often substantial medeaa-costs for a patient. For example, a
patient’s inability to afford competent follow-upare at home may result in poor
compliance with drug therapies and eventual treatrfalure. This may lead to additional
hospital stays or office visits, and could affebe tfinal cost to the provider. High
transportation costs may lead to a patient misapgpintments for necessary follow-up
visits, which can result in the deterioration gbatient’s medical condition and increased
treatment costs for the provider. Therefore, evmugh these costs may not be directly
incurred by the provider, it is important that frevider is made aware of their potential
economic impact. It may also be possible to useelhsosts to encourage payers (e.qg.
employers, insurance companies) to discuss witin¢ladthcare provider the use of a more
cost-effective test or therapy.

Indirect Costs

15.Indirect costs are defined as costs of reducedsir productivity due to morbidity or
premature mortality. These include:
- loss of earnings due to temporary, partial, or @eremt disability;
— loss of income and productivity to family membensonforfeit paid employment in
order to remain at home to care for a patient;
— loss of productivity to employers and society.

Opportunity Costs

16.Health economists recommend, whenever possiblé, dpportunity costs should be
calculated (i) because market prices often do ndicate the real value of medical
interventions, and (ii) because allocating resart® one health programme means
sacrificing the benefit that the resources mighteharoduced in another programme.
Opportunity costs estimate the value of forgoneebhenbecause a healthcare resource is
not available for its best alternative (&e.

7.3.2.Consequences

17.Monetary consequences can be divided into the supgrdescribed previously: direct
medical, direct non-medical and indirect consegasndNon-monetary consequences
include medical parameters, i.e. blood pressurepdlglucose levels or outcome
parameters. Outcome measures include objective uresa®f morbidity, health status,
mortality, and of a patient's perception of qualdy life and satisfaction. The use of
outcomes research represents an important advamsedical economic analysis because
of the relationship between the final health statithe patient or the result of diagnosis
and therapy and overall cost effectivene€aitcomes and effectivenesssearch is
focusing on the evaluation of services and produootswith the means of a controlled,
randomised clinical trial, but rather by analysthg effectiveness in a practical setting i.e.
in observational studies. Demonstration of effetess requires evidence that the clinical
strategy does more good than harm when used ispigfic clinical setting applicable to
an individual patient. Efficacy implies that thénatal strategies can achieve their goals of
improving outcomes in optimal circumstances. Bt éfffectiveness is the only real basis
for making rational long-term funding decisionshigalth care delivery.
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7.3.3. Discounting

18.Because of their different time-frames, costs affiects should be discounted so that a

direct comparison can be made between differerg-periods. Discounting is a technique
that allows a comparison of costs and benefits micgu at different times. This is
particularly important in healthcare, where codterooccur immediately, while benefits
may occur at a later stage (e.g. prevented contigita due to an avoided infection).
Discounting is not a correction for inflation. Reth it reflects time preference (i.e.
individuals prefer to have benefits today rathentin the future) and the opportunity cost
of capital (i.e. the returns that could be earri¢da resources were invested in alternative
programmes).

19.The discounting of health benefits is controverstak practical purposes, many economic

evaluations will present results both with costd amenefits discounted and not
discountell’. Also, the discount rate is quite variable in emoit evaluations. Table 7.2.
provides the recommendations of published guidslioe economic evaluation studies.
The chosen discount rate, the time horizon, as agethe decision of whether to discount
benefits at all, will greatly influence the resuttsan economic evaluatidht! Sensitivity
analysis using different discount rates is a comaqmuroach.

Table 7.2

Discount rate for different countries
Country Discount-rate
Australia [12] 5%
Canada [15] 5%
Ontario [11] 5%
England [6] 6%
Germany (Hannover Guidelines) [8] 5%
USA (US Panel on Cost-Effectivenesg in 3%
Health and Medicine) [7]

7.4. Marginal and Incremental Costs

20.Consideration of average costs generally leadsdoriect interpretations. Marginal and

incremental analyses identify where additional veses should be targeted, where
reductions should be made if expenditures must lie and how resources can be
reallocated to achieve an overall gain in healtimelie with no overall change in
expenditure. Marginal costs are the costs of prioduone extra unit of a healthcare
intervention. However, for practical purposes, maalbcosts often refer to the cost of
producing the next logical batch of output, ratttean just 1 extra unit. Important issues
that can be addressed with marginal and incremantalyses include defining the most
appropriate patient population and the optimal tomaof treatment for a drug or
technology or health care programme.

1

The currently treasury rate.
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7.5. Externalities

21.Externalities (external influences) or spillovefeets occur when healthcare programmes
or medical interventions inflict costs on, or delivbenefits to, individuals who did not
pay for them. For example, the avoidance of inbediexert positive external influences
because individuals will not infect other individslaAn example of a negative spillover
effect is the development of antibiotic resistaree®e a result of the inappropriate
prescribing of antibiotics.

7.6. Conclusion

22.The reality of scarce healthcare resources putsemse pressure on medical decision-
makers to examine additional criteria in decidinigether and when to use and pay for
medical interventions. The initial response to pineblem of limited resources in Europe
was healthcare rationing through political costtaomment programmes. In most
European countries, this behaviour yielded a véortsterm success and, in less than 5
years, these efforts were nullified. For a long djnsocioeconomic evaluations that
pursued rational strategies were viewed negativ@hce they were regarded as simply
marketing instruments for the pharmaceutical ingusbne reason for this was that the
methods used in many published economics studie® weither transparent nor
validated. For some years, politicians, medical isies-makers and administrators
showed a growing interest in studies using a glelsahomic and clinical approach, i.e.
studies that combine efficiency, safety and eflertess parameters. Socioeconomic
evaluations are currently based on these key paeasneand socioeconomic studies are
now published in reputable medical journals. Inddedhas become acceptable to add
economic dimensions to large clinical triafd. With these kinds of studies, innovative
interventions can be assessed in terms of thenemnental and marginal costs, and
inappropriate and obsolete therapies, preventnategfies or diagnostic options can also
be identified.

23.Results from socioeconomic studies cannot be usethabsolute criterion on which to
base decisions. Economic data should be assesdbd basis of relative value for money
in order to guarantee an appropriate allocatiomegburces. Therefore, in recent years
comparisons between healthcare interventions mgef their relative cost effectiveness
per life-year saved or per quality-adjusted lifenygyained have become fashionable.
However, to avoid unthinking decisions, a certaombgeneity in study concepts and
methods must be guaranteed. The concepts pressmied are already fixed components
of published guidelined!®*> 4118 and need to be considered when conducting a
socioeconomic analysis. Finally, there need toumeantees that appropriate comparisons
will be made. An understanding of these key corsgeps well as the relevance and
integrity of economic data will contribute greatly the overall effort of socioeconomic
analyses to determine the optimal allocation obueses.
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7.7. Glossary: Health Economics

(Source International Society for Pharmacoeconoraicd Outcomes Research: ISPOR-LexicéhEdition,
ISPOR, 20 Nassau Street, Suite 307, Princeton,884%)

ACQUISITION COST
Purchase price of a drug, device, or other heakha#ervention to an institution or a person.
Acquisition cost for the same product or servigaidglly varies depending on the purchaser and
arrangements made between the manufacturer or derowf the service and the ultimate
practitioner who delivers or provides the produacthte patient.

ANCILLARY COST
Fee associated with additional service performéat pp and/or secondary to significant procedure,
such as lab work, x-ray and anaesthesia.

AVERAGE COST
Total cost of healthcare intervention provided diéd by the total quantity of the intervention

(i.e. product or service) provided.

AVERTED COST
Financial outlay (for resource utilisation) avoideyl using an alternative healthcare intervention,
typically compared to standard care.

CAPITAL COST
The cost attributable specifically to the capitsé¢d in the production of goods and services.

CLINICAL OUTCOME / CLINICAL ENDPOINT
Consequence of the use of healthcare productscesror programmes that affect patients’ clinical
well-being.

COST
In the most limited sense, expenses incurred irptbeision of healthcare products and services.
More broadly, the sacrifice of alternative benefitade when a given resource is consumed (or
healthcare intervention is used) in a given clingiation.

COST-BENEFIT-ANALYSIS
An analytical technique that enumerates and corspidr® net costs of a healthcare intervention
with the net benefits, or cost savings, that assea consequence of applying that intervention.
Results of both the costs and the health outcomes)x@ressed entirely in monetary units. A key
disadvantage of this type of analysis is the diffic of converting or translating non-monetary
clinical and quality of life outcomes, such as $iva@ years of life saved, into financial units.

COST-BENEFIT-RATIO
The ratio of the total monetary cost of a prograndivéed by the benefits as monetary savings in
projected expenditure

COST-EFFECTIVE
A healthcare product or service is cost-effectiveem; compared to alternatives, it requires
relatively fewer resource inputs for the same ahitutput.

COST-EFFECTIVENESS-ANALYSIS
The cost of attaining a unit of health effect, coomhy expressed in marginal terms. Therefore, the
numerator is the change (or difference) in resouss measured in monetary terms (i.e. the cost)
of the healthcare intervention compared to itsra¢teve, while the denominator is the change (or
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difference) in health effect (i.e. clinical or ginalof life outcome), measured in natural unitsedu
to the intervention compared to its alternative.

COST-UTILITY ANALYSIS

A form of cost-effectiveness-analysis in which eduare assigned to different kinds of health
outcomes, reflecting the relative importance of diféerent kinds of health outcomes to people,
and results are expresses in units such as cogupéty adjusted life-year (QUALY). Expressing

results in this way facilitates comparisons acrbealth care interventions with very different

effects, for example saving lives versus reducisgllity. The values may be obtained either from
persons with the disease in question and presunwiglple for the healthcare intervention, or

from the general population.

DIRECT MEDICAL COST
Fixed and variable costs associated directly witmealical condition or healthcare intervention.
These include the costs of services and produed imsthe care of the patient, and may include
expenditures for: hospital stays, physician andemthealth professional visits or encounters,
emergency department visits, home health care syigitescribed medicines, and medical
equipment and supplies.

DIRECT NON-MEDICAL COST
The cost of providing to the patient all non-metiassistance, food, lodging and transportation
because of the iliness or healthcare intervention.

ECONOMIC OUTCOME
Financial consequence, due to medical or non-medésaurce utilisation and the inability to the
use of resources for other useful purposes, tlratteefrom the choice of a particular healthcare
intervention, such as a drug, device, procedumjicge or programme. Also known as a cost-
outcome.

ECONOMIC OTCOME ANALYSIS
The analysis of the inputs and consequences oalthheare intervention, such as a drug, device,
procedure, service or programme usually relativaalternatives. Also known as an economic
evaluation.

EFFECTIVENESS
The degree to which a therapeutic outcome is aetien a general patient population from a
medical technology applied for a given medical peobunder actual or average conditions of use.
Alternatively, the probability of benefit to inddwals in a defined population from a medical
technology applied for a given medical problem uradesrage or actual conditions of use.

EFFICACY
The degree to which a therapeutic outcome is aelliem a general patient population under
rigorously controlled and monitored circumstancesjch as randomised clinical trials.
Alternatively, the probability of benefit to indddials in a defined population from a medical
technology applied for a given medical problem urideal conditions of use. Efficacy is generally
evaluated in controlled trials of an experimerifaérapy and a control therapy, and is the
standard for drug approval by regulatory authaitie

EFFICACY VERSUS EFFECTIVENESS

The choice of whether to evaluate use of a teclgyolo an ideal manner (i.e., in a rigorously
defined patient cohort being treated in a specifigek of clinical setting) versus in ,typical* or
‘average’ circumstances (i.e., among typical p&siémstandard practice across a variety of clinica
settings). Simplistically, efficacy outcomes areamiegful to the FDA when assessing the value of
a product for approval, while effectiveness outceraee typically useful to healthcare providers
and payers (i.e. the marketplace) when assessigdetthnology’s value for standard use and
coverage.
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EFFICACY
The degree to which a therapeutic outcome is aeHliéw a patient population under rigorously
controlled and monitored circumstances, such adorarsed controlled clinical trials.

FIXED COST
A cost which does not vary with quantity or voluafeoutput provided in the short run (typically,
within one year). These costs usually vary withetiraut not with quantity or volume of service
provided, and may include rent, equipment leaseneays and some wages and salaries.

HEALTH OUTCOME
Ambiguous term with multiple possible meanings. Timgre limited definition includes quality of
life factors (i.e. symptoms such as back pain, efisp, blindness) that the patient perceives. A
broader definition also includes clinical endpoifgésy. blood pressure, blood glucose level, etc.).

INCREMENTAL COST
The additional cost that one healthcare produckeamwice imposes relative to a competitive
intervention compared with the additional benéfifgrovides.

INDIRECT COST

Cost of lost or reduced productivity resulting framorbidity or premature mortality due to a
medical condition or treatment, as well as inforrate-giving costs. Morbidity costs include
goods and services not produced by the patienuseaaf the illness. Mortality costs include goods
and services the person could have produced haitirtbes not been incurred and the person not
died prematurely. The third aspect of indirect cadates to lost productivity incurred by an
employee (and his/her employer) who leaves wonkrtwide care for the patient, usually a family
member. Also known as productivity cost.

INTANGIBLE COST
Costs assigned to amount of suffering that occacalise of the disease or healthcare intervention.
Increasingly these are being included in utilitgessments.

INTENTION-TO-TREAT OR AS TREATED
Placement and analysis of patients in the cohodrigin (i.e. intention-to-treat, or intent-to-ttga
versus their placement and analysis in a sepawdterc of those who received whatever their
particular mix of therapies was. Intent-to-treaoatefers to inclusion in an analysis of all pagen
randomised.

INTERMEDIATE OUTCOME / ENDPOINT
Outcome that can be measured in the short-term, (@lgoratory value or vital sign), which
suggests but does not directly measure ultimateomgs. Alternatively an outcome that cannot be
perceived by the patient (e.g. cholesterol leviglpdh pressure), but that is often associated with a
precursor to such a health outcome. Also knownuaegate outcome/endpoint.

MARGINAL COST
The extra cost of producing one extra unit of dtheare intervention. For example, the additional
cost of a healthcare provider doing ten MRI scregsinstead of nine on a given day.

MEASUREMENT AND MODELING
Alternative analytical approaches to determine auies. Proponents of ,measurement” strategies
support using clinical trials to measure effectegndirectly( i.e., effectiveness trials). Propasen
of 'modelling' strategies support incorporating tasults of clinical trials measuring efficacy into
models which then are used to estimate effectiweriasreasingly, both approaches are used in
tandem as part of comprehensive research programmes
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OPPORTUNITY COST
The value of forgone benefits because a healthreamirce is not available for its best alternative

use. The value of forgone benefits because a lteadtlresource is not available for its next best
alternative use.

OUTCOME

Any result or consequence that stems from expotsuie causal factor, such as a preventive or
therapeutic health care intervention.

OUT-OF-POCKET COST
The portion of payments paid for by an individuathahis or her own money as opposed to the
portion paid for by the insurer. Co-payments, débiles and coinsurance are out-of-pocket costs.

PRIMARY ENDPOINT
The most important outcome measure to be usedaluate a given health technology. Clinical

trial protocols will identify that outcome, andwtill be specified to the regulatory authority in
advance to the conduct of that trial.

PROTOCOL-INDUCED COST
Additional costs incurred delivering a healthcareivention due to the inclusion of that activity
within a clinical study. These costs are typicaltt incurred in routine medical practice.

QUALITY OF LIFE (QOL) OUTCOME / ENDPOINT
A consequence of the use of a health care intdorerthat affects the patients’ physical
functioning (including extent and severity of sympis and physical capacity), social functioning

(including role function or employment), and/or plkglogical or emotional functioning or
functional status, as well as the patients’ pefoaptof these.

REFERENCE PRICING

Reimbursement of a class of pharmacologically erapeutically equivalent drugs according to the
price of a single ‘reference’ drug in the groupjebhis frequently the least expensive.

TRANSFER PAYMENT

A payment (transfer of money) from one group tothapwithout consumption of any physical
resource; not recognised as a cost to societytéxation).

ULTIMATIVE OUTCOME
Endpoint that is of major long-term significanceewaluating the process of disease or the success
of a given health technology. Examples may inclsuaevival duration, extent of morbidity, quality
of life, or cost of care. Also known as long-terot@me.

VARIABLE COST

Costs that vary with changes in output volume. EXeminclude drugs, devices, supplies, and
procedures provided under a fee-for-service reisgment system.

160



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Syllabus — Economic aspects

7.8. Literature

1) Warner KE, Bryan RL: Cost-benefit and cost-effestigss analysis in heath care. Principles,
practice and potential. Ann Arbor: Health Adminggton Press,1982.

2) Samuelson P.A., Nordhaus W.D. Economics. 12th edSidw-Hill Intern. Editions. Singapore
1985, editors: Mitchell PA, Adams E, Rehberger P.

3) Banta HD, Luce BR. Health Care Technology and ésessment. An International Perspective.
Oxford: Oxford Univerity Press, 1993

4) Drummond MF, Stoddard GL; Torrance GW. Methods tfeg Economic Evaluation of Health
Care Programmes. Oxford: Oxford Medical Publicatidt®87

5) Eisenberg JM. Clinical economics: a guide to thenemic analysis of clinical practices. JAMA
1989; 262 (20): 2879-86

6) Gold MR, Siegel JE, Russell LB, et al. Cost-effestiess in health and medicine. Oxford: Oxford
University Press, 1996

7) Szucs T. Medizinische Okonomie. Urban&Vogel, 1997

8) Luce BR, Elixhauser A. Estimating costs in the eooic evaluation of medical technologies.
International Journal of Technology Assessmentealth Care. 6 (1) 57-75, 1990.

9) Van Hout B.A. Discounting costs and effects: a rsideration. Health Econ 1998 7:581-94

10) Mitchell A. Update and evaluation of Australian @Gelines. Government perspective. Medical
Care 1996; 34 (12 Suppl.): DS216-25 supplement

11) Torrance GW, Blaker D, Detsky A et al. Canadian delines for economic evaluation of
pharmaceuticals. Pharmacoeconomics 1996, 9(6)5535-

12) Ministry of Health Ontario: Ontario guidelines feconomic analysis of pharmaceutical products.
Ontario: Ministry of Health 1994

13) England and Department of Health. Guidelines ondgpractice in the conduct of economic
evaluations of medicines. London: Department ofltied994

14) Institut fr Versicherungsbetriebslehre: Hanoverid8lines fiir 6konomische Evaluation von
Gesundheitsgutern und -dienstleistungen. Hannowvdniversitdt Hannover Fachbereich
Wirtschaftwissenschaften und North German CentreHealth Services Research. Discussion
Paper 10, 1995.

15)West R. Discounting the future: influence of theommmic model. Journal of Epidemiol.
Community Health 1996; 50 (3): 239-44

16) Byford S, Palmer S. Common errors and controversiespharmacoeconomic analyses.
Pharmcoeconomics 1998; 13 (6): 659-66

17) Drummond MF, Jefferson TO. Guidelines for authomsd apeer reviewers of economic
submissions to the BMJ. The BMJ Economic WorkingyP&8MJ 1996 313: 275-83

18) Jacobs P, Bachynsky J. and Baladi JF: A comparagiview of pharmacoeconomic Guidelines.
Pharmacoeconomics 1995; 8 (3): 182-9

161



7.9.

Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Syllabus — Economic aspects

Further Literature

» Transfusion related references

Cantor SB, Hudson DV Jr, Lichtiger B, et al. Cosfsblood transfusion: a process-flow
analysis. J Clin Oncol 1998 Jul; 16(7):2364-70.

Diekamp U. Comparison of production costs of allogeand autologous blood preservation.
Beitr Infusionsther Transfusionsmed 1994; 32: 504 1.

Duffy G, Tolley K. Cost analysis of autologous hibiwansfusion, using cell salvage, compared
with allogeneic blood transfusion. Transfus Med 1Sep; 7 (3): 189 - 196.

Garcia S, Ruza F, Alvarado F et al. Analysis ofteas a pediatric ICU. Intensive Care Med
1997 Feb; 23 (2): 218 - 225.

Guest JF, Munro V, Cookson RF. The annual costaafbtransfusions in the United Kingdom.
Clin Lab Haematol 1998 Apr; 20(2):111-8.

Hume H. Red Blood cell transfusions for preternamt$: the role of evidence-based medicine.
Semin Perinatol 1997 Feb; 21(1): 8-19.

Kyriopoulos JE, Michail-Merianou V, Gitona M. Bloottansfusion economics in Greece.
Transfus Clin Biol 1995; 2 (5): 387 — 394.

Lazzara RR, Kidwell FE, Kraemer MF, et al. Reduttio costs, blood products, and operating
time in patients undergoing open heart surgeryh/Auarg 1997 Aug; 132(8):858-60; discussion
861.

Ortega A, Dranitsaris G, Puodziunas A. A clinicabaeconomic evaluation of red blood cell
transfusions in patients receiving cancer chematherint J Technol Assess Health Care 1998
Fall; 14(4):788-98.

Ovrum E, Holen EA, Tangen G, Oystese R. Cost savimigh autotransfusion in connection
with coronary surgery. Tidsskr Nor Laegeforen 19@ig 10; 117 (18): 2616 — 2618.

Richardson NG, Bradley WN, Donaldson DR, O'ShaugbnpeDF. Maximum surgical blood
ordering schedule in a district general hospitaesamoney and resources. Ann R Coll Surg
Engl 1998 Jul; 80 (4): 262 - 265.

Sailly JC, Lebrun T, Coudeville L. Cost-effectivppaoach to screening of HIV, HBV, HCV,
HTLV in blood donors in France. Rev Epidemiol Saatiblique 1997 Apr; 45 (2): 131 - 141.

Schramm W, Szucs TD. State-of-the-art principlesl gmactices of medical economics.
Haemophilia 1998; 4: 491 — 497.

Seifert J, Sell K. Changes of volume substitution the treatment of hemorrhage within 10
years and their costs. Acta Chir Hung 1997; 36)(1326 — 8.

Seifried E, Soedel G. Costs of safety of blood blledd products. Zentralbl Chir 1995; 120 (8):
584 - 92

Silva VA. Sensitivity analysis of cost-effectivesesf mechanical barrier system to reduce risk
of a mistransfusion. Transfusion 1997 Feb; 37(3:24

Szucs TD, Offner A, Kroner B, Giangrande P, BertBrgchramm W. Resource utilization in
haemophilia treated in Europe: Results from theogean Study on Socioeconomic Aspects of
Haemophilia Care. Haemophilia 1998; 4: 498 — 501.

Trenchard PM, Dixon R. Blood product costing: nellaship to price and clinical efficacy.
Transfus Med 1995 Sep; 5 (3): 231 - 240.

Tynell E, Andersson S, Lithander E et al. Screerforghuman T cell leukaemia/lymphoma
virus among blood donors in Sweden: cost effecegsnanalysis. BMJ 1998 May 9; 316
(7142): 1417 - 22.

162



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Syllabus — Economic aspects

— van der Poel CL, de Boer JE, Reesink HW, Sibinga @dtimal versus maximal safety of the
blood transfusion chain in The Netherlands; resoltsa conference. College for Blood
Transfusion of the Dutch Red Cross. Ned Tijdschmé&askd 1998 Feb 7; 142 (6):285-8.

- Wandt H, Frank M, Ehninger G et al. Safety and effctiveness of a 10 x 1@ trigger for
prophylactic platelet transfusions compared toitizal 20 x 16 /I: A prospective comparative
trial in 105 patients with acute myeloid leukenBéood 1998; 91 (10): 3601 — 3606.

- Zimmermann R, Handtrack D, Zingsem J, et al. A syraf blood utilization in children and
adolescents in a German university hospital. Tiabfed 1998 Sep; 8(3):185-94.

> Health economics and economic evaluation

— Drummond M F, Stoddart G L, Torrance G W. Methaalsthe Economic Evaluation of Health
Care Programmes. Oxford: Oxford Medical Publicatidid87.

- Folland S, Goodman A C, Stano M. The Economics efltth and Health Care. Oxford:
Maxwell MacMillan International, 1993.

- Gold M R, Siegel J E, Russel L B, Weinstein M CsECEffectiveness in health and medicine.
Oxford University Press, 1996.

- Joannesson M. Theory and methods of economic ew@uaf health care. Boston: Kluwer
Academic Publishers, 1996.

- Phelps C E. Health Economics. New York: Harper i@slPublishers Inc, 1992.

— Eisenberg J M. Clinical Economics: A Guide to theoBomic Analysis of Clinical Practices.
Journal of the American Medical Association, 1982,20):2879-2886.

- Weinstein M C. Economic Assessment of Medical RFeast and Technologies. Medical
Decision Making, 1981; 1(4):309-330.

» Costs

- Luce BR, Elixhauser A. Estimating Costs in Econofialuation of Medical Technologies.
International Journal of Technology Assessmentealtth Care, 1990; 6:57-75.

— Van Hout BA, Al MA, Gilad SG, Rutten FFH. Costsfesfts and C/E ratios alongside clinical
trials. Health Economics, 1994;3:309-319.

» Decision analysis

- Keeney R L, Raiffa H. Decisions With Multiple Obje@s: Preference and value tradeoffs.
New York: John Wiley and Sons, 1976.

— Weinstein M C. Principles of Cost-effective resaumlocation in health care organisations.
International Journal Technology Assessment in tHeaare, 1990;6:93-103.

» Discounting

— Coyle D, Tolley K. Discounting of health benefits the pharmacoeconomic analysis of drug
therapies. An issue for debate? PharmacoEconof$82;2(2):153-162.

— Drummond M F. Principles of Economic Appraisal iredith Care. Oxford University Press,
1984.

- Krahn M, Gafni A. Discounting in the economic ewion of health care interventions.
Medical Care, 1993;31:403-418.

163



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
Syllabus — Economic aspects

» Markov-analysis

— Sonnenberg P A, Beck J R. Markov Models in Medibakision Making: Practical Guide.
Medical Decision making, 1993;13:322-328.

» QALY Liga-Tabellen

- Mason JM. Cost-per-Qaly league tables: their rolas pharmacoeconomic analysis.
PharmacoEconomics, 1994; 5(6):472-481.

- Petrou S, Malek M, Davey PG. The reliability of tasility estimates in cost-per-QALY league
tables. PharmacoEconomics, 1993; 118:622-629.

» Quality of life

- Guyatt GW, Feeny JH, Patrick DL. Measuring HealtblaRed Quality of Life. Annals of
Internal Medicine, 1993; 118:622-629.

- Spilker B (Ed). Quality of Life and Pharmacoeconeosnin Clinical Trials, 2nd Edition.
Philadelphia: Lippincott-Raven, 1996.

- Walker S R, Rosser R M (Ed). Quality of Life: Assent and Application. Lancaster: MTP
Press Limited (Kluwer), 1987.

» Sensitivity analysis

— Briggs A. Handling Uncertainty in the Results ofdBomic Evaluation. Office of Health
Economics, 1995.

- Briggs A, Sculpher M. Sensitivity Analysis in Econiz Evaluation. Health Economics, 1995;
4:359-371.

- Briggs A, Schulpher M, Buxton MJ. Uncertainty iretieconomic Evaluation of Health Care
Technologies; the role of sensitivity analysis. lHe&conomics, 1994;3:95-104.

» Statistics in economic analysis

— O’Brien BJ, Drummond MF, Labelle RJ, Willan A. leasch of Power and Significance. Issues
in the Design and Analysis of Stochastic Cost-¢iffeaess Studies in Health Care. Medical
Care, 1994; 32(2):150-163.

- Wakker P, Klaassen MP. Confidence Intervals fort@dfectiveness Ratios. Health Economics,
1995:4:373-381.

> Utilities

- Torrance GW. Measurement of Health State Utilikes Economic Appraisal: A Review. Journal
of Health Economics, 1986;5:1-30.

- Williams A. The measurement and valuation of hea#thchronicle: Discussion Paper 136.
University of York, 1995.

» Willingness to pay

- Johannesson M, Jonsson B. Economic Evaluation aidtii€are: is there a role for cost-benefit
analysis? Health Policy, 1991; 17:1-23.

164



Blood Initiative. 20-22 May 1999. Wildbad Kreuth
List of Tables

List of Tables

Table 1.1. Selection of recent studies concerrgagatood cell transfusion strategies ................. 86
Table 1.2. Selection of recent guidelines on reddblcell transfusion ...............ooocviiieeeeec e, 88
Table 2.1. Selection of recent studies investiggdiffiferent platelet transfusion triggers. ............. 97
Table 2.2. Selection of recent guidelines and awsise statements for platelet transfusion......... 99
Table 3.1. Selection of recent studies with sultgietting, alboumin vs no albumin.....................105
Table 3.2. Selection of recent studies with sulgietting, crystalloid vs colloid .............c...........106
Table 3.3. Randomised, double-blind study of irgreous albumin administration vs placebo.....in...
hypoalbuminemic patients receiving parenteral fatri............cccccoovviiiiiiieeneeeennn. 107
Table 3.4. Selection of studies investigating tfiect of albumin administration.......... withdlifferent
clinical settings in children and iNfants... ..., 108
Table 3.5. Trials reviewed in the retrospectivearemalysis of the Cochrane Injuries Group....110
Table 3.6. Selection of guidelines and recommeandatfor the use of albumin.......................... 113
Table 4.1. Selection of clinical studies evaluating use of fresh-frozen plasma for
AIffErent SEHINGS ..o 119
Table 4.2. Guidelines for the use of fresh frozlasma 1998 ... 121
Table 4.3. Guidelines for the use of fresh frozlsma 1996................cc e, 122
Table 4.4. Guidelines for the use of fresh frozlasma 1995...............cc e, 123
Table 4.5. Guidelines for the use of fresh frozlasma 1992................cc e, 124
Table 5.1. Factor Concentrates: Choice of Concenatecording to National Treatment Guidelines128
Table 5.2. Factor Concentrates: Indications fotiooous iNfuSION............coovevviiiiiiiiiicecenineeeeeen, 131
Table 5.3. Factor Concentrates: Continuous infuBEatment regimens...........ccooevvevvvvmmmecen e 132
Table 5.4. Factor Concentrates: Recommendatiorthédreatment of acute bleeding in patients
Wt INNTDITOTS ... e 135
Table 5.5. Factor Concentrates: Indications for imoadsoption in patients with inhibitor ........135
Table 5.6. Factor Concentrates: Immune toleram@ment regimens ...........ccccvvvveeeeeeeeeeeeeneenn. 137
Table 5.7. Factor Concentrates: Product / treatmeérial use in general................... commn..... 138
Table 5.8. Factor Concentrates: Long-term propRglax............ccovveeveeeiiiiiiiiiiiieeeeeeeeeeee 139
Table 5.9. Factor Concentrates: Short-term propi/la............eevvvveviiiiiiiviiiiiiiii. 140
Table 5.10. Factor Concentrates: Self-treatmenbd|ie ...............ooeevviiiiiiiiiiiii e 141
Table 6.1. Most important quality criteria of clial guidelines ... 146
Table 6.2. Grading of evidence as proposed by Bx&centive Services Task Force.................146
Table 6.3. Grading of evidence as proposed by to&iSh Intercollegiate Guidelines Network ..471
Table 6.4. Central versus decentral developmedliratal guidelines ..............ccooee e 148
Table 7.1. How perspective determings COSES...cuuiui ittt 153
Table 7.2. Discount rate for different COUNTIIES. ..........c.uvviiiiiiiie e 155

165



