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Forord

De seneste ars udvikling inden for transfusionsomradet har henledt
opmerksomheden pa en reekke teknologier, der har til formal at be-
grense anvendelsen af traditionel blodtransfusion ved planlagte
operationer. Behovet for eget kendskab til disse teknologiers virk-
ning, udbredelse og anvendelse har varet udgangspunktet for igang-
seetningen af projektet ISPOT (International Study of Peri-Opera-
tive Transfusion), hvis resultater formidles i denne rapport.

ISPOT er et internationalt projekt med MTV-tilgang, der omhand-
ler udvalgte alternativer til almindelig blodtransfusion. I alt 10 na-
tioner indgik i projektet, der gennemfortes under canadisk ledelse i
perioden 1995-2000. Foruden Danmark og Canada deltog Austra-
lien, Frankrig, Holland, Israel, Japan Skotland, Spanien og USA.
Projektets danske bidrag omfattede et nationalt delprojekt samt
deltagelse i den internationale gruppes arbejde. Den empiriske del
af projektarbejdet udfertes i 1996/97 ved DSI Institut for Sundheds-
vaesen. Statens Institut for Medicinsk Teknologivurdering (MT V-in-
stituttet) stod for den afsluttende syntese-, skrive- og formidlings-
fase i perioden 1998-2000. Der blev ydet skonomisk statte af Apo-
tekerfonden af 1991 samt af begge institutter.

Rapporten bygger dels pd dansk empiri, dels pa studier udfert af
den internationale ISPOT-gruppe under ledelse af dr. Andreas Lau-
pacis, MD, MSc, Ottawa University Hospital. Cand.techn.soc.
Helga Sigmund, M T V-instituttet (og tidligere ansat i DSI) har i hele
perioden varet den danske projektleder. ISPOT-gruppens sam-
mensztning er beskrevet sidst i rapporten. Indsamlingen og bear-
bejdning af dansk empiri pa DSI er blevet gennemfort i samarbejde
med specialleege Soren Lippert, cand.polit. Bent Danneskiold-Sam-
soe, informatiker Niels Koldse og medicoingenior, HD Torben Jor-
gensen.

Rapporten henvender sig primeert til klinikere og laegefaglige beslut-
ningstagere inden for det transfusionsmedicinske omrade, sekun-
deert til sundhedsvasenet i gvrigt. I rapporten gives der et overblik
over eksisterende viden, brug og holdninger vedrerende en raekke



teknologier til begreensning af traditionel blodtransfusion med hen-
blik pa at kunne bidrage til den videre udvikling og planlegning pa
omradet.

ISPOT-projektet har under sit flerdrige forleb og iser i forbindelse
med et afsluttende dansk ekspertmede modtaget veerdifuld faglig
input, stette og feedback fra leeger og andre med szrlig interesse for
emnet. Tak til alle medvirkende.

Februar 2001

Finn Borlum Kristensen, institutchef
Statens Institut for Medicinsk Teknologivurdering

Jes Segaard, direktor
DSI Institut for Sundbedsvasen
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MTV-instituttets sammenfatning og
konklusioner

Forbrug af donorblod og sikkerhed ved dets anvendelse har igen-
nem en del ar veeret et aktuelt emne i mange lande og har veeret med
til at henlede opmaerksomheden pa en rzkke teknologier, som sy-
nes at kunne begreanse traditionel (allogen) blodtransfusion og der-
ved vaere med til at nedsztte forbruget af donorblod. Med henblik
pd at fa afklaret disse teknologiers anvendelighed, tog en tvaerfaglig
canadisk gruppe ved Universitetshospitalet i Ottawa i 1995 initia-
tiv til projektet ISPOT og opfordrede andre lande til at tilslutte sig.
ISPOT kom til at omfatte ti lande: Australien, Canada, Danmark,
Frankrig, Holland, Israel, Japan, Skotland, Spanien og USA.

Teknologierne

ISPOT omhandler udvalgte teknologier til begraensning af traditionel
blodtransfusion ved planlagte operationer. Teknologierne betegnes
ogsa som “blodbesparende” teknologier eller alternativer til almin-
delig blodtransfusion. I projektet indgik syv teknologier. Det dre-
jede sig om fire farmaka og tre teknikker/procedurer:

< Aprotinin, desmopressin og tranexamsyre (fremover aprotinin,
desmopressin, TXA) er tre legemidler, der alle tilherer gruppen
antifibrinolytika. Preeparaterne mindsker bledning.
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Epoetin (fremover EPO) er ligeledes et leegemiddel. EPO frem-
mer dannelsen af rede blodlegmer.

¢ Akut Normovolemisk Hemodilution (fremover ANH) define-
res som udskiftning af blod med et tilsvarende volumen erstat-
ningsvaske. For operationen tappes en vis mangde af patien-
tens blod, som erstattes med fx saltvand, og gives tilbage til pa-
tienten efter overstiet operation. Opstar der bledning under
operationen, er det “fortyndet” blod, som patienten mister.

< Autotransfusion/cell salvage (fremover autotransfusion/CS) fo-
retages pa to mdader — enten per- eller postoperativt. Der op-
samles “spildt” patientblod under eller efter operationen ved




anvendelse af seerligt udstyr og gives tilbage til patienten enten
i uzendret (“uvasket”) form eller i bearbejdet (“vasket”) form.

¢ Praeoperativ autolog donation (fremover PAD) betyder, at der
tappes et vist antal portioner af patientens blod i ugerne for ope-
rationen med henblik pd, at patienten kan fa transfusion af sit
eget blod i forbindelse med indgrebet.

Baggrund og den centrale problemstilling

Det var ISPOT-projektets overordnede sigte igennem en alsidig vur-
dering af udvalgte teknologier til begransning af traditionel blod-
transfusion at kunne give et bidrag til planlaegningen inden for det
transfusionsmedicinske omrade — med serlig henblik pa minime-
ring af forbruget af donorblod. Konkret havde projektet til formal:

% Igennem meta-analyser og review at bestemme den bedst fore-
liggende evidens for de udvalgte teknologiers virkning, risici og
omkostningseffektivitet.

< Ved hjelp af spargeskema- og interviewundersogelser at be-
skrive brugen af teknologierne i de deltagende lande samt at un-
dersoge nationale og internationale forskelle i brugen.

Deltagerlandene havde forskellige incitamenter for at tilslutte sig
ISPOT-projektet. Begrundelserne var teet forbundet med struktur,
organisation, tradition og kultur i de forskellige landes sundheds-
vasener — dvs. forhold, som igen har veasentlig betydning for ud-
formningen af det enkelte lands transfusionsvaesen og geeldende
transfusionpraksis. Dette geelder ogsa for Danmark.

Det danske transfusionsvaesen er kendetegnet ved, at det historisk
set har udviklet sig ud fra en “graesrods”-baggrund med lokale do-
norkorps, og at det af den grund igennem tiderne har nydt stor til-
lid i befolkningen — og tilsyneladende stadig gor det. Den tidligere,
meget decentrale struktur for blodbankerne er imidlertid under
nedbrydning, og der fortages samordninger og centraliseringer i
flere af amterne.

Et vaesentligt problem igennem 1990’erne har for Danmark veret,
at vi i forhold til andre europziske lande, som vi plejer at sammen-
ligne os med, har haft (og har) et meget hejt forbrug af donorblod.
Trods screening af blod og omhyggelig donorudvzlgelse, er allogen
blodtransfusion stadig forbundet med risici. Fokus har i de senere
ar isaer veret rettet mod blodtransfusionens pavirkning af patien-
tens immunsystem.

. ®
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Der var en stigende erkendelse af, at der var behov for initiativer til
at begraense blodforbrugets omfang. Der tegnede sig umiddelbart to
hinanden supplerende tilgange:

24

% Implementering af retningslinier og kvalitetssikring pa transfu-
sionsomradet samt effektivisering ved bl.a. strukturaendringer
og andre organisatoriske tiltag.

%%

% Anvendelse af alternative blodbesparende teknologier, safremt
de viste sig at vaere anbefalelsesverdige.

Onsket om storre afklaring vedrorende sidstnzevnte var netop bag-
grunden for dansk tilslutning til ISPOT.

Indholdsmessigt fokuserede ISPOT-projektet udelukkende pd de
udvalgte teknologier. Analyser af blodbanksvirksomhed og blod-
forbruget var ikke omfattet. Metodologisk var der tale om en MTV-
’tilgang”, dvs. at kun dele af det, vi i Danmark betragter som tra-
ditionelle MTV-elementer (teknologien, patienten, organisationen
og okonomien) blev analyseret i dybden. Dette skal ses i lyset af, at
undersogelserne var bundet til et fzlles grunddesign, som fulgtes i
alle deltagerlandene. Projektarbejdet gennemfortes som et samspil
mellem en canadisk ledet kernegruppe og deltagerlandenes natio-
nale projektenheder. I Danmark blev de samlede ISPOT-resultater
afslutningsvis diskuteret i et bredt sammensat forum, bestdende af
repraesentanter for specialer med tilknytning til transfusionsomra-
det og herefter sammmenfattet i denne rapport.

Teknologiernes virkning og bivirkninger

Teknologiernes kliniske effekt undersogtes ved meta-analyser, hvis
fokus var studier, der ombandler undgdelse/minimering af allogen
blodtransfusion. Bivirkninger viste sig at veere sparsomt rapporte-
ret i de klinisk kontrollerede forseg, der indgik i analyserne. Der
blev derfor gennemfort en supplerende analyse af andre typer studier.
Den efterfolgende tabel med analysernes resultater giver (i meget
forenklet form) en oversigt over, hvilke teknologier der blev fundet
effektive (virkningsfulde) og pa hvilke specialeomrader. Endvidere
anfores de vasentligste bivirkninger og usnskede konsekvenser.

palll
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Teknologi Klinisk effekt") Bivirkninger/ugnsket effekt2 | Diverse afledte forhold

Aprotinin Overfelsomhed/allergi,

- hjertekirurgi Effektivt darlig nyrefunktion Ingen

Desmopressin

- hjertekirurgi Ikke effektivt For lavt blodtryk Ingen

TXA

- hjertekirurgi Effektivt Ikke kendte Ingen

EPO alene

- ortopadkirurgi Effektivt Mulig egning af DVT3) Gentagne subkutane injektioner

- hjertekirurgi Effektivt Mulig agning af thrombose for operationen

EPO & PAD Ingen yderligere ulejlighed

- ortopaedkirurgi Effektivt Ikke kendte ved EPO, ndr anvendt i

- hjertekirurgi Effektivt Ikke kendte forbindelse med PAD

ANH Effektivt, dog med Ikke kendte Reorganisering af operations-
forbehold (heterogenitet) faciliteterne, koordinering af team

Autotransfusion/CS Luftemboli, Udstyret ma vaere til radighed,

- vasket: ortopaedkirurgi | Effektivt koagulationsforstyrrelser i visse tilfeelde behov for seerlig

- uvasket: ortopaedkirurgi | Effektivt teknisk assistance

- uvasket: hjertekirurgi | Marginalt effektivt

PAD Effektivt (mht. allogent | @get udsaettelse for Organisation af pradonation og
blod, dog ikke effektivt | transfusioner (med allogent koordinering vedrgrende team
mht. alle typer blod) og autologt blod)* og blodbank

Kilde: (1) i bearbejdet form

1) Data fra ISPOT-analyser (2-6)

2) Fa(7)

3) DVT = dyb vene thrombose. Thrombose = blodpropdannelse
4) Allogent blod=fremmed blod, autologt blod=eget blod

To af de tre undersegte antifibrinolytika, nemlig aprotinin og TXA,
havde effekt i forhold til at begraense forbrug af allogent blod inden
for hjertekirurgi, mens desmopressin blev fundet ineffektivt. Laege-
midlet EPO viste effekt sdvel anvendt alene som brugt i forbindelse
med PAD ved ortopaed- og hjertekirurgiske operationer.

En blodbesparende effekt af ANH kunne ikke med sikkerhed fast-
slds pa grund af stor heterogenitet i meta-analyserne. Autotransfu-
sion/CS havde vist sig effektivt med hensyn til at begraense forbrug
af allogent blod pa forskellige omrader: Teknikker med “vasket”
blod var effektive i forbindelse med ortopaedkirurgiske operationer
(brugt per- og/eller postoperativt). Teknikker med “uvasket” blod
havde ligeledes effekt ved ortopzedkirurgiske operationer ved post-
operativ brug. Pa det hjertekirurgiske omrade var de “uvaskede”
teknikker imidlertid kun marginalt effektive ved postoperativ brug.
PAD blev fundet effektivt med hensyn til at begraense forbrug af al-
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logent blod. Imidlertid kunne der ved PAD pavises oget forbrug af
blod, hvis man sa pa alle typer blod, dvs. allogent (fremmed) blod
og autologt (eget) blod.

For aprotinin og TXAs vedkommende var der en tendens til lavere
frekvenser af re-operationer pa grund af bledning efter hjerteope-
rationer. Omvendt kunne der pavises bivirkninger i forhold til apro-
tinin, desmopressin, EPO og autotransfusion/CS, jf. tabellen.

Meangden af besparet allogent blod gennem anvendelse af teknolo-
gierne var moderat og la omkring 1-2 portioner. Det viste sig imid-
lertid som et gennemgéende traek, at effekten af teknologierne for-
mindskedes betydeligt, nar der blev anvendt transfusionsprotokol
(skematisk angivelse af, hvornar hvilke blodprodukter ber gives ved
blodtab af forskellig storrelse). En af forklaringerne herpa kunne
muligvis vaere, at der i regier, hvor en transfusionsprotokol falges, i
forvejen er tale om en generel bevagenhed overfor en blodbespa-
rende transfusionspraksis.

Ombkostningseffektivitet

Det 13 ikke inden for dette projekts rammer at gennemfare gkono-
miske analyser vedrarende de enkelte teknologier pa nationalt plan.
I stedet blev teknologiernes omkostningseffektivitet sogt belyst via
en samlet systematisk litteraturoversigt. I denne oversigt indgik alle
relevante gkonomiske evalueringer, som pa dette tidspunkt var til-
gengelige internationalt.

Antallet af egnede studier viste sig imidlertid at vaere begraenset. De
fleste studier var af ret varierende kvalitet og hgjest i forhold til
PAD. Der fandtes ingen skonomiske evalueringer af desmopressin
og TXA til at indga i oversigten. Heller ikke EPO indgik i den sam-
lede ISPOT-oversigt, men blev senere hen evalueret i et serskilt stu-
die. De naevnte omkostningseffekt-ratioer udtrykker en sammenlig-
ning af de forskellige teknologier med almindelig (allogen) blod-
transfusion, dvs. mereffekt/meromkostninger.

For aprotinin gelder, at det i form af halvdosis aprotinin var om-
kostningsbesparende ($281 pr. tilfzlde), mens heldosis aprotinin
medforte oget omkostning ($244 pr. tilfzelde) i begge tilfzlde i sam-
menligning med omkostninger for allogent blod. Der eksisterede
kun ét enkelt studie om aprotinin. Da aprotinin og TXA, givet i for-
bindelse med operation, nedsztter anvendelsen af allogen blod-
transfusion og syntes at reducere frekvensen af re-operationer pga.
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bledning efter hjerteoperation, vil disse teknologier muligvis vere
omkostningseffektive. Derimod rapporterede en separat analyse af
EPO inden for ortopzedkirurgi omkostningseffektivitets-ratioer pa
flere millioner canadiske dollar pr. vundet levear, dvs. et niveau for
dette omkostningsmal, der ma anses som uacceptabelt.

Blod indvundet ved ANH var billigere end et tilsvarende antal por-
tioner allogent blod iflge et enkelt studie, der var baseret pa lokale,
stedbundne omkostninger (USA). Studiet omfattede ikke alle rele-
vante omkostningstyper. Videre evaluering ber afvente, at evidensen
for teknologiens effekt i forhold til at begranse allogen blodtransfu-
sion er endelig fastsldet.

Resultater fra omkostnings-sammenligninger for autotransfusion/
CS varierer mellem besparelser pa $744 pr. patient og omkostnings-
ogninger pa $587 pr. patient, mens der mht. omkostningsnytte-ra-
tioer er tale om $121.000 og $578.000/QALY (Quality Adjusted
Life Year) for to specifikke karkirurgiske operationer. Afklaringen
af, hvorvidt autotransfusion/CS kan anses som omkostningseffek-
tiv ma afvente yderligere gkonomiske evalueringer, herunder sam-
menligninger mellem dyrt og mere simpelt udstyr.

Hvad angar PAD, var omkostninger for produktion og administra-
tion af én portion autologt blod sterre end for allogent blod i nzesten
alle studier, med en omkostningsratio variererende fra 1,14:1 til
15,1:1. Omkostnings-nytte-ratioerne var for det meste storre end
$100.000/QALY og oversteg i hovedparten af evalueringerne, hvad
der traditionelt anses for omkostningseffektivt.

Anvendelsesmeonstre og holdninger

Mens teknologiernes kliniske effekt og omkostningseffektivitet blev
undersogt samlet ved analyser pa internationalt plan, foregik data-
indsamlingen til belysning af teknologiernes udbredelse via ser-
skilte, overordnet koordinerede sporgeskemaundersogelser i hvert
deltagerland.

Brugen i deltagerlandene inden for ortopced- og hjertekirurgi

Monstret for teknologiernes anvendelse varierede betydeligt fra
land til land. Det var dog et gennemgéende traek, at leegemidlerne
blev anvendt af en relativt storre andel hjertekirurgiske end orto-
padkirurgiske afdelinger/sygehusenheder. Indenfor ortopaedkirur-
gien var teknikkerne mere udbredte end lzegemidlerne. Generelt var
Danmark sammen med Holland og Skotland lande, hvor brugen af



teknologierne — med enkelte undtagelser — var relativ lav. Set ud fra
kriterier som evidens for effekt og omkostningseffektivitet, kom
Danmark langt teettere pa en evidensbaseret, rationel anvendelse af
teknologierne end mange af de ovrige deltagerlande. Afvigende var
iseer Japan med omfattende brug af EPO og Canada med stor an-
vendelse af PAD.

Brugen i danske syghusafdelinger

Godt halvdelen af 166 responderende afdelinger, der udferer kirur-
giske indgreb (inden for 10 specialeomrader! fordelt pa 60 syge-
huse) og trefjerdedel af 59 responderende anzstesiafdelinger brugte
mindst én af teknologierne.

% TXA brugtes af flest afdelinger med kirurgisk aktivitet (38%),
der samtidigt repraesenterede flest specialer.

% Autotransfusion/CS blev anvendt i 44 % af anzestesiafdelingerne,
svarende til 23 sygehuse.

% Desmopressin, der var ineffektivt mht. blodbesparelse, samt det
omkostningstunge PAD var de to mindst brugte teknologier.

Det skal bemzrkes, at der ved disse opgerelser kun blev oplyst, om
en teknologi brugtes, men ikke i hvilken udstreekning, dvs. om det fx
vari 1l % eller 100% af tilfeeldene. Dette geelder ogsd ovenstiende
sammenligning mellem landene.

Kvantificering af brugen

En opfelgende sporgeskemaundersogelse blandt de via forste spor-
gerunde identificerede brugere viste, at omfanget af brugen af leege-
midlerne pd den enkelte sygehusafdeling generelt var lavt her-
hjemme.

% Selv om mange afdelinger anvendte TXA, var der kun i 13% af
tilfeeldene tale om direkte rutinemeessig eller hyppig anvendelse.

% Aprotinin, desmopressin og EPO blev kun sjeldent eller meget
sjeeldent anvendt.

% Hvad angar @nestesiafdelingernes brug af teknikkerne, blev
ANH brugt rutinemcessigt (dvs. 100%) ved hjerteoperationer
pa én af tre anzestesiafdelinger, mens anvendelsesgraden pa de
andre to var mindre end 50%.

1 Derindgik afdelinger inden for almenkirurgi (herunder parenkym- og organkiurgi), gastro-, kar-, neuro-, plastik- og thoraxkirurgi,
urologi, gynakologi og gre-naese-hals-kirurgi, samt anastesiologi).
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+  For autotransfusion/CS var anvendelsesgraden hoj ved en raekke
hjerte- og ortopadkirurgiske operationer. Inden for hjertekirur-
gien blev teknikken brugt rutinemeessigt ved fire typer hjerte-
operationer pa 4 ud af 5 afdelinger, mens anvendelses graden var
mere begranset i den femte afdeling. Indenfor ortopzedkirurgien
var rutinemessig eller hyppig anvendelse mest udtalt i postope-
rativ form ved knze- og hofteoperationer.

< PAD anvendtes kun i meget sjzldne tilfzlde og kun meget fa
steder.

Kliniske retningslinier

I godt halvdelen af tilfzeldene (58%) havde afdelingerne, der brugte
teknologierne, kliniske skriftlige eller ikke-skriftlige retningslinier
for anvendelse af de enkelte teknologier. Safremt retningslinier fand-
tes, foreld mindre end halvdelen af disse i skriftlig form.

Hvad mente afdelinger, som ikke selv var brugere, om teknologi-
erne?

Hovedparten af afdelingerne begrundede manglende anvendelse af
teknologierne primert med mangel pa kendskab til eller utilstraek-
kelig erfaring med den enkelte teknologi. Beteenkelighed mht. om-
kostninger ved fx EPO og tvivl om effektiviteten, eksempelvis i for-
hold til aprotinin og TXA, var ogsa ret udtalt.

TXA var generelt mere kendt end aprotinin blandt ikke-brugere —
begge var relativt lidt kendt blandt ortopaedkirurger. I forhold til
ANH anfertes manglende erfaring samt hensyn til organisatoriske
forhold som begraznsende faktorer, mens det for autotransfusion/
CS’s vedkommende primeert drejede sig om mangel pa udstyr. PAD
ansds dels som for dyr, dels pdpegedes manglende faciliteter og sam-
arbejdsmuligheder pa sygehusene.

Huilke synspunkter havde de Videnskabelige Selskaber?

Transfusionsomradet udgjorde ikke et fast selvstzendigt tema i tre af
fire relevante adspurgte selskaber?, og ingen af selskaberne havde
pa interviewtidspunktet vaeret involveret i udviklingen af kliniske
retningslinier vedrerende teknologierne. Aktivitetsniveauet mbht.
faglige moder om emnet var varierende. Undervisning og videreud-
dannelse, ogsa for sygeplejersker, enskedes styrket. Der kunne ge-
nerelt spores en positiv holdning overfor blodbesparende teknolo-

2 Dansk Kirurgisk Selskab, Dansk Ortopaedisk Selskab, Dansk Selskab for Anstesiologi og Intensiv Medicin, Dansk Selskab for Klinisk Im-
munologi.
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gier, men der var forskel pa, hvilke selskaber der gav hvilke tekno-
logier en fremtid i Danmark. PAD var der ret modsatningsfyldte
meninger om.

De enkelte teknologier — hvad kan konkluderes?
ISPOTs samlede resultater og deres betydning i forhold til dansk
transfusionspraksis var sat til diskussion i et panel af danske eks-
perter pd omradet. Man néede frem til folgende:

Auntifibrinolytika (aprotinin, desmopressin, TXA)
Udbredelsesgraden af disse laegemidler synes at korrespondere no-
genlunde med, hvad man ville valge ud fra den fundne kliniske ef-
fekt. Uanset mangelfulde resultater fra omkostningsevalueringer,
kan det antages, at TXA og aprotinin ville veere de mest omkost-
ningseffektive af teknologierne. Der er dog utilstraekkelig viden om
bivirkningerne pa savel kort som lang sigt. Brug af aprotinin ma an-
ses som acceptabel, selvom aprotinin er dyrere end TXA ud fra den
betragtning, at aprotinin mere sandsynligt end TXA kan forhindre
re-operationer pga. bladning. Fra et dansk perspektiv kunne de an-
tifibrinolytiske farmaka se ud til at repraesentere et interessant felt
for nogle af specialerne.

EPO

I udlandet, isaer USA, er brugen af EPO tzt forbundet med en be-
tydelig mere udbredt anvendelse af PAD (som i lighed med EPO hel-
ler ikke er omkostningseffektivt) end i Danmark. Herhjemme anses
EPO ikke for en teknologi, der ber indga som almindelig behand-
lingsmulighed med henblik pad at begrense blodforbruget. Kun i
helt serlige tilfelde (fx hos Jehovas Vidner eller meget specifikke
patientgrupper) anses anvendelsen som relevant.

ANH

Undersagelsen af effekten af ANH svaekkes af metodologiske pro-
blemer — men generelt set kunne ANH godt ses som en anvendelig
teknologi inden for danske forhold, fx i forbindelse med store ope-
rationer hos yngre mennesker. ANH krzver dog en vis planlegning
og samarbejdsmeessig koordinering (anzestesiologisk og kirurgisk
personale samt evt. blodbank) og kan derfor vaere tidskraevende at
gennemfore. Med en oget evidens for effekten kan det ikke udeluk-
kes, at ANH madske pa lengere sigt kunne blive et relevant udvik-
lingsomrdde herhjemme.
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Autotransfusion/CS

Ud fra en klinisk synsvinkel fremstar autotransfusion/CS som det
maske mest interessante emne blandt teknologierne, som ogsa umid-
delbart ville vaere anvendelig i det danske sygehusvaesen. Der er dog
den indvending, at den potentielle risiko for spredning af knogle-,
vaevs- og plastpartikler endnu ikke er helt tilfredsstillende belyst —
hverken i forhold til per- og postoperativ brug eller i et langtidsper-
spektiv. At anvende blod, der er vasket, vil formentlig kunne redu-
cere problemet. P4 den anden side er udstyr til vasket blod noget
mere bekosteligt end udstyr til uvasket blod. En anden uafklarethed
findes vedrerende risikoen for spredning af cancerceller. Her er sik-
kerheden af autotransfusion/CS endnu ikke endeligt bevist. T gvrigt
kraever autotransfusion/CS tat samarbejde mellem anzestesiologisk
og kirurgisk personale.

PAD

Der er modsztningsfulde opfattelser af PAD herhjemme. At tekno-
logien forer til mere transfusion, set i forhold til et forbrug af auto-
logt og allogent blod, har veret overraskende og er et yderligere ar-
gument for dem, der mener at PAD er en for dyr og tung teknologi,
som ikke passer ind i dansk transfusionspraksis. Dette synes at vere
en udbredt opfattelse, som bl.a. underbygges med henvisning til, at
vi har et yderst betryggende og velanskrevet bloddonor- og transfu-
sionssystem herhjemme. Ikke desto mindre findes der ogsa fortalere
— kirurger savel som patienter — der gerne vil have PAD som et valg-
bart tilbud herhjemme.

Hvordan kan blodforbruget reduceres? Generelle betragtninger
P4 ekspertmodet blev det fremhzvet, at udvikling af en bedre trans-
fusionspraksis er vigtig og pakravet, og der efterlystes en felles mal-
seetning for at nedszette anvendelsen af allogent blod. Det blev i den
forbindelse bemeaerket, at de fleste afdelinger eksempelvis ikke havde
skriftlige kliniske retningslinier med hensyn til brugen af de under-
sogte teknologier. Det drejer sig siledes ikke kun om, hvorvidt tek-
nologierne ber udbredes eller ej, men om at fa reduceret behovet for
brug af sdvel teknologier som donorblod.

Dette vil bl.a. kunne fremmes ved:

2%

¢ En erkendelse af at blodtransfusion er en legeordineret hand-
ling, samt at der skal udvises en generel tilbageholdenhed i bru-
gen af denne behandling.



% Undervisning og treening af kirurger, anastesiologer og sygeple-
jersker til at undga at skabe behov for transfusion og til bedre
at administrere blod.

2%
s

Etablering af lokale transfusionsrdd/audit pa sygehusene med
henblik pa overordnet tvaerdiscipliner beslutningstagning samt
udvikling og sikring af geeldende transfusionspraksis.

%%

< Anvendelse af blodbesparende teknologier, der har vist sig kli-
nisk effektive og omkostningseffektive, efter ngje fastlagte indi-
kationer og kliniske retningslinier.

Antallet af studierne, der var egnet til at indga i ISPOTs meta-analy-
ser og review, var for de fleste teknologiers vedkommende fa og til-
med inkonklusive hvad angar omkostningseffektivitet. Hertil kom-
mer, at bivirkningerne og omkostningerne ved disse bivirkninger kun
er beskrevet i meget fa studier.

P4 dette grundlag er det ikke muligt at na frem til endelige konklu-
sioner vedrarende teknologiernes anvendelighed. Som naevnt er au-
totransfusion/CS interessant ud fra en klinisk synsvinkel. Det ser ud
til, at brugen af visse teknologier (TXA, aprotinin og muligvis ogsa
ANH, hvis man accepterer lave haemoglobinvardier i forbindelse
med operation), vil vaere acceptable ud fra en synsvinkel, der pri-
meert er baseret pd omkostningseffektivitet.

Dette bor imidlertid sammenholdes med effekten af optimering af
operativ og anzstesiologisk teknik samt udvikling og overholdelse
af hensigtsmeessige transfusionsprotokoller. Tiltag af denne art
kunne maske vise sig at veere mere omkostningseffektive end bru-
gen af de forskellige teknologier og vil under alle omstendigheder
vere et onskveaerdigt langsigtet mal at tilstraebe.

For teknologiernes vedkommende vil der vaere behov for yderligere
dokumentation af effekten. En videre opfelgning af ISPOT-meta-
analyserne vil ske i Cochrane-samarbejdets regi.

I modsatning til systematiske review vedrerende klinisk effekt er
oskonomiske analyser generelt vanskelige at overfere fra land til
land. Der er derfor brug for, at der gennemfores relevante danske
okonomiske analyser sidelobende med, at man anvender den en-
kelte teknologi.
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Summary and conclusions by the
Danish Institute for Health Technology
Assessment (DIHTA)

For some years, donor blood requirements and safety in connection
with the use of donor blood have been much debated in many coun-
tries. The debate has drawn attention to a number of technologies
that seem to be capable of limiting conventional (allogeneic) blood
transfusion, and which therefore may be instrumental in reducing
donor blood requirements. For the purpose of clarifying the appli-
cability and utility of these technologies, an inter-disciplinary group
of investigators at Ottawa Civic Hospital, University of Ottawa,
Canada, in 1995 took the initiative for the ISPOT (International
Study of Peri-Operative Transfusion) project and invited other coun-
tries to join. ISPOT came to include ten countries: Australia, Canada,
Denmark, France, the Netherlands, Israel, Japan, Scotland, Spain
and the United States.

The technologies

ISPOT has looked into selected technologies for minimizing peri-
operative allogeneic (conventional) blood transfusion in connection
with planned operations. The technologies are also described as
“blood-saving” technologies or alternatives to ordinary blood trans-
fusion. Seven technologies were examined in the project, namely the
following four drugs and three techniques/procedures:

% Aprotinin, desmopressin and tranexamic acid (in the following
referred to as aprotinin, desmopressin and TXA) are three
pharmaceuticals which all belong to the group of antifibrinoly-
tic agents. These agents reduce bleeding.

< Erythropoietin (in the following referred to as EPO) is also a
pharmaceutical. EPO stimulates the formation of red blood cells.

% Acute normovolemic hemodilution (in the following referred
to as ANH) is defined as the replacement of blood with a cor-
responding volume of substitute liquid. Prior to surgery a cer-
tain volume of the patient’s blood is withdrawn, replaced with
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e.g. saline, and then reinfused into the patient after the opera-
tion. If bleeding occurs during an operation, the patient will lose

“diluted” blood.

< Autotransfusion/cell salvage (in the following referred to as au-
totransfusion/CS) is performed in two ways, either intraopera-
tively or postoperatively. “Shed” blood from patients is salva-
ged during or after the operation by use of special equipment,
whereupon the blood is reinfused into the patient in either an
unchanged (“unwashed”) or a processed (“washed”) form.

% Preoperative autologous donation (in the following referred to
as PAD) is the name of a procedure where a certain number of
units of the patient’s blood is predonated during the weeks prior
to the operation so that the patient can be transfused with his
own blood in connection with the operative intervention.

Background and key problem

The overall aim of the ISPOT-project was to provide an input into
the planning processes within the field of blood transfusion through
a broad assessment of selected technologies for the minimization of
conventional blood transfusion. The project particularly centred on
the reduction of donor blood requirements. The specific objectives
of the project were as follows:

24

% To determine, through meta-analyses and reviews, the best
available evidence of the clinical effectiveness, risks and cost-ef-
fectiveness of the selected technologies.

< By means of surveys and interviews, to describe the use of the
technologies in the participating countries and to examine natio-
nal and international differences in use (practice variation).

The participating countries had different incentives to join the IS-
POT-project. Their reasons were closely connected with the struc-
ture, organisation, tradition and culture of the health services of the
individual countries, i.e. factors which in turn are of considerable
importance to the organisation of the transfusion service of the in-
dividual country and its established transfusion practice. This also
applies to Denmark.

The Danish transfusion service is characterised by the fact that it
has evolved from a “grass roots” background with local donor
corps. It has always commanded the Danish people’s full confidence



for that very reason - and seems to continue to do so. However, the
previous, highly decentralised blood bank structure is now being
dismantled, and in several Danish counties coordination and cen-
tralisation is taking place.

In the 1990s it was a significant problem that Denmark, in relation
to other European countries with which it usually compares itself,
had (and still has) very large donor blood requirements. Despite
screening of blood and careful donor selection, allogeneic blood
transfusion continues to involve risks. In recent years focus has in
particular been on the influence of blood transfusion on the patient’s
immune system.

There was an increasing awareness that initiatives had to be taken
to limit the amount of blood used. Initially, two complementary ap-
proaches could be identified:

24

% Implementation of guidelines and quality assurance in the trans-
fusion field together with an improvement of efficiency, e.g. by
means of structural changes and other organisational measures.

+ Use of alternative blood-saving technologies (if they proved to
be suitable for recommendation).

The wish for greater clarification as regards the latter was the very
reason for Danish participation in the ISPOT-project.

As far as the subject matter was concerned, the ISPOT-project fo-
cused exclusively on the selected technologies. Analyses of blood
bank activity and blood requirements were not included. Metho-
dologically, an HTA “approach” was applied, i.e. only some of the
elements, which in Denmark are considered traditional elements of
a health technology assessment (the technology, the patient, the or-
ganisation and the economy) were subject to an in-depth analysis.
This has to be seen in the light of the fact that the studies were ba-
sed on the same fundamental design, which was adhered to by all
participating countries. The project work was carried out through
interaction between a core group led by Canadians and the national
project units of the participating countries. In Denmark the overall
ISPOT-results were finally discussed by a panel consisting of experts
with different backgrounds and representing various specialties con-
nected with the transfusion field. Subsequently, the results were sum-
marised in this report.
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Effects and side effects of the technologies

The clinical effect of the technologies was examined through meta-
analyses whose primary outcome was the avoidance or minimiza-
tion of allogeneic blood transfusion. Side effects turned out to be
infrequently reported in the clinically controlled trials included in
the analyses. Consequently, a supplementary analysis of other types
of studies was conducted. The chart below with the results of the
analyses (in a very simplified form) outlines which technologies
were considered effective and in which specialties. Furthermore, the
most important side effects and undesirable consequences have
been indicated.

Two of the three antifibrinolytics which were examined, namely
aprotinin and TXA, were effective in limiting allogeneic blood
requirements in cardiac surgery, whereas desmopressin was consi-
dered ineffective. The pharmaceutical EPO had an effect, both when

Technology Effectiveness/efficacy’ | Adverse effects? Inconveniences

Aprotinin Hypersensitivity/allergy,

- cardiac surgery Effective renal dysfunction None

Desmopressin

- cardiac surgery Not effective Hypotension None

TXA

- cardiac surgery Effective None known None

EPO alone

- orthopedic surgery Effective Possible increase in DVT? Multiple subcutaneous

- cardiac surgery Effective Possible increase in thrombosis | injections preoperatively

EPO & PAD No additional inconvenience of

- orthopedic surgery Effective None known EPO when added with PAD

- cardiac surgery Effective None known

ANH Effective, but with reser- | None known Reorganisation of the operating
vations (heterogeneity) facilities, coordination of teams

Autotransfusion/CS Air embolism, coagulopathy Equipment must be available;

- washed: orth. surgery | Effective in some cases special technical

-unwashed: orth. surgery | Effective assistance is required

- unwashed: cardiac surgery | Marginally effective

PAD Effective (with regardto | Exposure to more transfusions | Organisation of predonation and
allogeneic blood, but not | (allogeneic and autologous coordination as regards team and
effective with regard to all | blood)* blood bank
types of blood)

Source: (1) in edited form

1) Data from ISPOT-analyses (2-6)

2) From(7)

)
3) DVT = deep venous thrombosis
4) Allogeneic blood = foreign blood; autologous blood = own blood
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used alone and when used together with PAD in orthopedic and
cardiac surgery.

It was not possible to establish with certainty that ANH had a
blood-saving effect because of the large degree of heterogeneity of
the meta-analyses. Autotransfusion/CS proved effective in limiting
allogeneic blood requirements in various fields: Techniques which
employ “washed” blood were effective in orthopedic surgery (used
intraoperatively and/or postoperatively). Techniques which employ
“unwashed” blood also had an effect in orthopedic surgery when
used postoperatively. In the field of cardiac surgery, however, the
“unwashed” techniques were only marginally effective when used
postoperatively. PAD was considered effective in limiting allogeneic
blood requirements. However, in the case of PAD increased blood
requirements could be demonstrated when all types of blood were
considered, i.e. allogeneic (foreign) blood and autologous (own)

blood.

As far as aprotinin and TXA are concerned there was a tendency
towards lower re-operation rates because of bleeding after cardiac
surgery. Conversely, side effects could be demonstrated in relation
to aprotinin, desmopressin, EPO and autotransfusion/CS, cf. the
chart.

The volume of allogeneic blood saved when employing the techno-
logies was moderate, in the region of 1-2 units. However, it was a
common feature that the effect of the technologies decreased consi-
derably when a transfusion protocol was used (a transfusion pro-
tocol is a schematic indication of when the individual blood pro-
ducts should be given, depending on the volume of blood lost). This
might be explained by the fact that in departments/hospital units
where transfusion protocols are followed, the personnel is generally
very aware of the importance of a blood-saving transfusion prac-
tice.

Cost-effectiveness

It was not within the scope of this project to conduct economic ana-
lyses as regards the individual technologies at a national level. In-
stead, an attempt was made to clarify the cost-effectiveness of the
technologies through a general, systematic review of the literature.
This survey included all relevant economic evaluations, which were
available internationally at the time.

. .
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However, the number of studies suitable for this purpose proved to
be limited. Most studies were of rather varying quality (the studies
of PAD were of the highest quality). There were no economic eva-
luations of desmopressin and TXA, which could be included in the
review. EPO was not included in the overall ISPOT-review either,
but this pharmaceutical was later evaluated in a separate study. The
cost-effectiveness ratios represent a comparison of the various tech-
nologies with ordinary (allogeneic) blood transfusion, i.e. they ex-
press the additional effect/additional costs.

As for aprotinin, when given in half doses this pharmaceutical was
cost-saving ($281 per case), whereas full-dose aprotinin admini-
stration resulted in an increase in costs ($244 per case), both in
comparison with the costs of allogeneic blood. Only one study of
aprotinin was available. Since aprotinin and TXA, when given in
connection with an operation, reduce the use of allogeneic blood
transfusion and appeared to reduce re-operation rates because of
bleeding after cardiac surgery, these technologies may be cost-effec-
tive. By contrast, a separate analysis of EPO in orthopedic surgery
reported cost-effectiveness ratios of several million Canadian dol-
lars per year of life gained, which means that the level of this cost
measure must be deemed unacceptable.

Blood achieved through ANH was less expensive than a corre-
sponding number of units of allogeneic blood according to a single
study based on local, location-specific costs (from the USA). This
study did not include all relevant types of cost. Further evaluation
should be postponed until evidence of the effectiveness of the tech-
nology in minimizing allogeneic blood transfusion has been defini-
tively established.

Results of cost-comparison studies of autotransfusion/CS range
from savings of $744 per patient to an increase in costs of $587 per
patient while the cost-utility ratios of two specific vascular surgery
interventions were $121,000 and $578,000/QALY (Quality Adjus-
ted Life Year), respectively. A clarification as to whether autotrans-
fusion/CS can be deemed cost-effective must be postponed until
further economic evaluations have been performed, including com-
parisons of expensive and more simple equipment.

With regard to PAD the production and administrative costs of one
unit of autologous blood were higher than the corresponding costs
of allogeneic blood in almost all studies, with ratios of costs ranging
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from 1.14:1 to 15.1:1. The cost-utility ratios generally exceeded
$100,000/QALY. The majority of the evaluations on PAD exceeded
what is traditionally deemed cost-effective.

Patterns of application and attitudes

While the clinical effectiveness and cost-effectiveness of the techno-
logies were examined through analyses at international level, the
practice variation study on the use of the technologies was perfor-
med by means of separate, centrally coordinated surveys in each
participating country.

Use within orthopedic and cardiac surgery in the participating
countries

The pattern of application of the technologies varied considerably
from one country to another. However, there was a general ten-
dency towards pharmaceuticals being used by a comparatively lar-
ger number of departments/units specialised in cardiac surgery than
by departments/units specialised in orthopedic surgery. In orthope-
dics, non-pharmaceutical technologies were used to a higher degree
than pharmaceuticals. In general, Denmark, the Netherlands and
Scotland were countries where — with a few exceptions — the use of
the technologies was comparatively modest. On the basis of criteria
such as evidence of effectiveness and cost-effectiveness, Denmark was
far closer to an evidence-based, rational application of the techno-
logies than many of the other participating countries. Different
from the rest were Japan with its extensive use of EPO and Canada
with its widespread application of PAD.

Use in Danish hospital departments

Well over half of the 166 responding departments which perform
surgical procedures (within 10 specialties' in 60 hospitals) and
three-quarters of 59 responding anesthesiology departments used at
least one of the technologies.

&

+  TXA was used by the largest number of departments with sur-
gical activity (38%), and thereby it was used within the largest
number of specialties.

%  Autotransfusion/CS was used in 44% of the anzstesiology de-
partments, corresponding to 23 hospitals.

1 The following types of department were included: general surgery (including soft tissue surgery); gastroenterological surgery; vascular
surgery; neurosurgery; plastic surgery; thoracic surgery; urology; gynecology; ear, nose and throat surgery; and anesthesiology.
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< Desmopressin, which was ineffective in reducing blood transfu-
sion, and cost-intensive PAD were the two technologies that
were used the least.

It should be noted that in these statements information was only
supplied as to whether a technology was used, not about the extent
to which it was used (whether it was used in 1% of cases or in
100% of cases or somewhere between these two extremes). This
also applies to the above comparison between countries.

Quantification of the use

A follow-up survey among the users who had been identified in the
first round of survey showed that the pharmaceuticals were gene-
rally used on a small scale in the individual hospital departments in
Denmark.

% Even though many departments used TXA, only in 13 % of ca-
ses was TXA used routinely or most of the time.

24

< Aprotinin, desmopressin and EPO were used some of the time
or almost never.

% As regards use of the non-pharmaceutical technologies by ane-
sthesiology departments, ANH was used routinely (i.e. in 100%
of cases) in cardiac surgery in one out of three departments,
while the rate of application in the other two was less than 50%.

% As regards autotransfusion/CS the rate of application was high
in the case of a number of cardiac and orthopedic surgery in-
terventions. Within cardiac surgery the technique was used rou-
tinely in the case of four types of cardiac operation in four out
of five departments, while the rate of application was more li-
mited in the fifth department. Within orthopedic surgery rou-
tine or frequent use was most pronounced postoperatively in
connection with knee and hip operations.

< PAD was only used in very rare cases and only in very few pla-
ces.

Clinical practice guidelines

Only in well over half of the cases (58%), the departments which
used the technologies had written or non-written clinical practice
guidelines for the use of the individual technologies. Where guide-
lines existed, less than half of these were in writing.



What was the opinion of non-user departments of the technolo-
gies?

The majority of departments primarily stated lack of knowledge of
or insufficient experience with the individual technologies as the
reasons for not using the technologies. Hesitation on account of the
costs of e.g. EPO and doubts about the effectiveness of the techno-
logies, for example in relation to aprotinin and TXA, was also a no-
table factor.

TXA was generally more well-known than aprotinin among non-
users; both pharmaceuticals were relatively little known among or-
thopedic surgeons. In relation to ANH lack of experience and or-
ganisational circumstances were stated as constraints, while in the
case of autotransfusion/CS it was primarily the lack of equipment,
which was a constraint. PAD was partly deemed too expensive, and
partly it was not used because of lack of facilities and possibilities
of cooperation in the hospitals.

What were the views of the scientific societies?

The transfusion field was not a regular, separate subject of discus-
sion in three of four relevant societies which were asked?, and at the
time of the interviews none of the societies had been involved in the
development of clinical practice guidelines regarding the technolo-
gies. The level of activity in terms of specialist meetings to discuss
the subject varied. They wanted training and instruction of person-
nel to be given higher priority, also for nurses. In general there was
a positive attitude towards blood-saving technologies, but the socie-
ties disagreed over which technologies would have a future in Den-
mark. There were rather conflicting opinions concerning PAD.

The individual technologies - what conclusions can be drawn?
The overall results of the ISPOT-project and their significance in re-
lation to Danish transfusion practice were brought up for discus-
sion in a panel of Danish experts in this field. They reached the fol-
lowing conclusions:

Antifibrinolytic agents (aprotinin, desmopressin, TXA)
The actual use of these pharmaceuticals appears to correspond very
much to the solutions one would choose on the basis of the clinical

2 The Danish Surgical Society (Dansk Kirurgisk Selskab), The Danish Orthopedic Society (Dansk Ortopadisk Selskab), The Danish Society of
Anesthesiology and Intensive Care Medicine (Dansk Selskab for Anastesiologi og Intensiv Medicin) and The Danish Society for Clinical
Immunology (DSCI) (Dansk Selskab for Klinisk Immunologi).
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effectiveness identified. Insufficient results of cost evaluations not-
withstanding, it can be assumed that TXA and aprotinin would be
the most cost-effective of the technologies. However, knowledge of
the short as well as in the long term side effects is insufficient. Use
of aprotinin must be deemed acceptable even though aprotinin is
more expensive than TXA, considering that aprotinin, more surely
than TXA, can prevent re-operations caused by bleeding. From a
Danish perspective antifibrinolytic drugs could be a very interesting
field for some of the fields of specialisation.

EPO

Abroad, especially in the United States, the use of EPO is closely
connected with a considerably more widespread use of PAD (which,
as in the case of EPO, is not cost-effective) than in Denmark. In
Denmark EPO is not deemed a technology suitable for use in more
or less standard treatment to limit blood requirements. Only in very
special cases (e.g. when a Jehovah’s Witness undergoes an operation
or in the case of very specific groups of patients) the use of EPO can
be deemed relevant.

ANH

The examination of the effectiveness of ANH is weakened by me-
thodological problems, but in general ANH could be seen as an ap-
plicable and useful technology in Danish hospitals, e.g. in connec-
tion with major operations on younger people. However, the use of
ANH requires some planning and coordination (between anesthe-
siological and surgical personnel and possibly the blood bank) and
may thus be time-consuming. With increased evidence of its effec-
tiveness it cannot be excluded that in the long term ANH might be-
come a relevant area of development in Denmark.

Autotransfusion/CS

From a clinical point of view autotransfusion/CS appears to be the
perhaps most interesting of the examined technologies; this is a
technology which would also be directly applicable and useful
within the Danish hospital service. However, one objection can be
raised, namely that the potential risk of spreading bone, tissue and
plastic particles has not been investigated sufficiently yet, neither in
relation to intraoperative and postoperative use, nor in a long-term
perspective. Using blood which has been washed would presumably
help to reduce this problem. On the other hand, equipment for
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washed blood is rather more expensive than equipment for unwa-
shed blood. Another issue which has not been determined is the risk
of spreading cancer cells. The safety of autotransfusion/CS has not
yet been conclusively proved in this respect. Generally, autotrans-
fusion/CS requires close cooperation between anesthesiological and
surgical personnel.

PAD

Opinions of PAD are conflicting in Denmark. The fact that the tech-
nology results in more transfusion, when looking at autologous and
allogeneic blood requirements together, has been surprising and is
yet another argument for those who think that PAD is a too expen-
sive and cumbersome technology, which does not fit in with current
Danish transfusion practice. This appeared to be a widespread opi-
nion, which can be supported by the point of view that Denmark
has an extremely satisfactory and well-reputed blood donor and
blood transfusion system. Nonetheless, there are also proponents of
the technology, surgeons as well as patients, who would like PAD
to be one of the options open in Denmark.

How can blood requirements be reduced? General remarks

At the meeting of experts it was pointed out that the development
of better transfusion practices is important as well as required, and
it was suggested that it should be a common objective to reduce the
use of allogeneic blood. In that context it was mentioned that, by
way of example, most departments did not have written clinical
practice guidelines for the use of the examined technologies. Thus,
it is not only a question whether the technologies should become
more widespread or not; it is also a question of reducing the use of
technologies as well as donor blood.

This could for example be promoted through:

%%

% Making it clear that blood transfusion is a medically prescribed
act and that this treatment should be used sparingly.

< Training and instruction of surgeons, anesthesiologists and nur-
ses in order to avoid creating transfusion requirements and in
order to administer and manage blood in a better way.

% The establishment of local transfusion boards/audits in hospi-
tals for the purpose of creating a basis for overall, multi-disci-
plinary decision-making as well as development and mainte-
nance of the current transfusion practice.
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% The use of blood-saving technologies which have proved to be
clinically effective and cost-effective, according to carefully de-
termined indications and clinical practice guidelines.

As to most of the technologies, the number of studies suitable to be
included in ISPOT-analyses was small, and the available studies
were often inconclusive as regards cost-effectiveness. To this must
be added that the side effects and the costs relating to such side ef-
fects have only been described in very few studies.

Against this background it is not possible to reach any final con-
clusions with regard to the applicability and utility of the technolo-
gies. As mentioned autotranfusion/CS is of interest from a clinical
point of view. It appears that the use of some technologies (TXA,
aprotinin and possibly ANH, too, if low hemoglobin values are
accepted in connection with surgery) would be acceptable from a
point of view primarily based on cost-effectiveness.

However, this should be related to the effect of an optimisation of
surgical and anesthesiological techniques and the development of
and adherence to appropriate and suitable transfusion protocols.
Measures of this nature might prove to be more cost-effective than
the use of the technologies, and they will be desirable long-term ob-
jectives to work towards in any case.

As far as the technologies are concerned, further substantiation of
their effectiveness will be required. A further up-date of the ISPOT-
meta-analyses is to be done within the auspices of the Cochrane
Collaboration.

Contrary to systematic reviews regarding clinical effects, economic
analyses are generally not easy to apply to other countries. Con-
sequently, relevant Danish economic analyses must be conducted in
connection with the use of each individual technology in Denmark.
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Introduktion

Forbrug af donorblod og risici ved blodtransfusion er emner, der
igennem arene har tiltrukket sig stigende opmaerksomhed. Dette
gelder ikke kun i Danmark, men i en lang raekke andre lande. I ly-
set heraf blev der udviklet en raekke teknologier til begrensning af
traditionel blodtransfusion. @nsket om aget viden om disse tekno-
logiers virkning og om de tilsyneladende store variationer i brugen
af teknologierne forte til igangseettelse af det internationale ISPOT-
projekt (International Study of Peri-Operative Transfusion) med
deltagelse af 10 lande.

1.1 Om rapporten - en lesevejledning

ISPOT har lige fra begyndelsen varet teenkt som et projekt med
MTV-tilgang. Danmark og Australien er hidtil de eneste deltager-
lande, der har gennemfort en sammenskrivning og syntese af pro-
jektets mange delresultater og samlet materialet i én rapport. Den
australske rapport er imidlertid et internt beslutningsdokument og
derfor ikke offentligt tilgeengelig.

Den danske rapport bygger dels pa den internationale ISPOT-grup-
pes arbejde, dels pa dansk empiri. Dette afspejler sig i rapporten pa
den madde, at kapitel 3 og 4 vedrerende de internationale analyser
er bibeholdt som engelsksproget tekst, mens resten af rapporten —
med undtagelse af tabelindholdet i kapitel 5 og 6, der bygger pd en-
gelsksprogede sporgeskemaer — er pa dansk.

En stor del af den internationale gruppes arbejde foreligger i arti-
kelform og er enten publiceret eller antaget til publikation i inter-
nationale tidsskrifter. Hovedpunkterne fra artiklerne om teknologi-
ernes kliniske virkning, risici og omkostningseffektivitet er gengivet
i rapporten som korte sammenskrivninger. Informationer fra de
ovrige ISPOT-artikler indgar i rapporten, hvor dette er relevant.

oooooooooo



Udover den danske rapport findes der ingen planer om en samlet in-

ternational ISPOT-udgivelse.
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Rapporten indledes med en sammenfatning af projektets resul-
tater og konklusioner i en dansk og en engelsk version.

Forste kapitel bestar, udover en kort lesevejledning, af en in-
troduktion til ISPOT-projektet og dets formdl samt en beskri-
velse af de problemstillinger og forhold, der danner baggrund
for projektet.

Andet kapitel giver en beskrivelse af ISPOTs tilretteleggelse og
metodetilgang.

Tredje kapitel omhandler den internationale gruppes meta-ana-
lyser vedrerende teknologiernes kliniske virkning?3. Kapitlet be-
star af sammenfatninger af selvsteendigt publicerede, engelsk-
sprogede ISPOT-artikler.

Rapportens fjerde kapitel omhandler den internationale grup-
pes litteraturoversigt over skonomiske evalueringer*. I lighed
med kapitel 3 er der ogsd her tale om sammenfatning af en selv-
steendigt publiceret, engelsksproget ISPOT-artikel.

I femte kapitel rapporteres resultaterne fra en variationsunder-
sogelse vedrerende brugen af teknologierne i Danmark. Mate-
rialet indgar delvist i en international, sasmmenlignende ISPOT

artikels.

Sjette kapitel omhandler forskellige holdninger til teknologierne,
fremsat af ikke-bruger-afdelinger og videnskabelige selskaber.

3

Laupacis A, Fergusson D, for the International Study of Peri-Operative Transfusion (ISPOT) Investigators. Drugs to minimize peri-
operative blood loss in cardiac surgery — Meta-analyses using peri-operative blood transfusion as the outcome. Anesthesia & Anal-
gesia. 1997,85:1258-67 (2)

Laupacis A, Fergusson D, for the International Study of Peri-Operative Transfusion (ISPOT) Investigators. Erythropoietin to minimize
peri-operative blood transfusion: a systematic review of randomized trials. Transfusion Medicine 1998;8:309-317 (3)

Bryson GL, Laupacis A, Wells GA, for the International Study of Peri-Operative Transfusion (ISPOT) Investigators. Does acute normovo-
lemic hemodilution reduce perioperative allogeneic transfusion? A meta analysis. Anesthesia & Analgesia. 1998; 86:9-15 (4)

Huét C, Salmi R, Fergusson D, Koopman-van Germert A, Fraser R, Laupacis A, for the International Study of Peri-Operative Transfusion
(ISPOT) Investigators. A meta-analyis of the effectiveness of cell salvage to minimize perioperative allogeneic blood transfusion in
cardiac and orthopedic surgery. Anesthesia & Analgesia 1999; 89:861-869 (5)

Forgie M, Wells PS, Laupacis A, Fergusson D, for the International Study of Peri-Operative Transfusion (ISPOT) Investigators.
Pre-operative autologous donation decreases allogeneic transfusion but increases exposure to all blood products — results of a meta
analysis. Archives of Internal Medicine 1998;158:610-616 (6)

Fergusson D, van Walraven C, Coyle D, Laupacis A, for the International Study of Peri-Operative Transfusion (ISPOT) Investigators.
Economic evaluations of technologies to minimize perioperative transfusion: A systematic review of published studies. Transfusion
Medicine Reviews 1999;13(2):106-117 (262)

Fergusson D et al, for the International Study of Peri-Operative Transfusion (ISPOT) Investigators. Technologies to minimize blood
transfusion in cardiac and orthopedic surgery: Results of a practice variation survey in ten countries. International Journal of Techno-
logy Assessment in Health Care 1999;15(4):717-728 (1)



< I det syvende kapitel formidles ISPOTs samlede resultater set ud
fra et dansk perspektiv, baseret pa et ekspertmade.

< Kapitel otte og ni bestar af bilag om ISPOT-gruppen og den dan-
ske panel-gruppe samt referenceliste.

1.2 ISPOTs tilblivelse, formal og afgreensning

Forbrug af og sikkerhed ved donorblod er et aktuelt emne i mange
lande og har veeret med til at henlede opmarksomheden pa alter-
native teknologier til traditionel blodtransfusion. Dette var baggrun-
den for, at en tvaerfaglig canadisk gruppe under ledelse af dr. Andreas
Laupacis, Loeb Medical Research Institute, Ottawa Civic Hospital,
i sommeren 1995 igangsatte projektet ISPOT. Projektet var tilrette-
lagt som et hovedprojekt, finansieret via canadiske og internationale
midler — bl.a. fra International Society for Technology Assessment
in Health Care (ISTAHC)®¢ — samt nationale delprojekter, finansieret
af de enkelte deltagerlande. Projektet fik tilslutning fra Australien,
Frankrig, Holland, Israel, Japan, Skotland, USA og Spanien. Danmark
havde forst mulighed for at tilslutte sig i sommeren 1996 — efter at
den nedvendige finansiering var sikret ved hjalp af Apotekerfon-
den og DSI Institut for Sundhedsvasen. I 1998 overtog Statens In-
stitut for Medicinsk Teknologivurdering feerdiggerelsen af projektet.

Udover en almen opmerksomhed pa risici ved allogent (fremmed)
donorblod, var Danmarks deltagelse ikke mindst begrundet i, at vi
- i sammenligning med andre europziske lande — har et meget hojt
forbrug af donorblod (8). Der tegnede sig umiddelbart to mader at
imedega dette pa:

< Implementering af retningslinier, kvalitetssikring og effektivise-
ring ved bl.a. struktureendringer og andre organisatoriske tiltag
pa omradet. Regionale reorganiseringer af transfusionsvaesenet
var allerede iveerksat i fx H:S (9) og Fyns amt (10).

< Anvendelse af alternative blodbesparende teknologier — safremt
de viste sig at vaere anbefalelsesverdige.

Formal

At undersoge hvorvidt anvendelse af alternative teknologier kunne
veere en farbar vej til at nedsatte forbruget af donorblod, har veret
det overordnede formal for det foreliggende MTV-projekt. Onsket

6 Det canadisk/internationale projektarbejde blev udfort ved LOEB Research Institute, Ottawa Civic Hospital, University of Ottawa.
Udover midler fra ISTAHC modtog projektet fondsstatte fra Janssen Ortho Inc, jf. i avrigt bilag 8.1.



var igennem en alsidig vurdering af udvalgte teknologier til be-
greensning af traditionel blodtransfusion at kunne give et bidrag til
planlaegningen inden for det transfusionsmedicinske omrade. Tek-
nologierne, som ISPOT har beskzftiget sig med, bestar af fire leege-
midler og tre teknikker.

Konkret har projektet haft til formal:

% At bestemme den bedste evidens for de udvalgte teknologiers
kliniske effekt, risici og omkostningseffektivitet.

% At beskrive brugen af teknologierne i de deltagende lande samt
at undersoge nationale og internationale forskelle i brugen.

Et yderligere formal — dog i forste omgang kun gzldende for Ca-
nada — var at udvikle et beslutningsstetteverktej for patienter, der
star foran valg af transfusionsbehandling forud for en transfusions-
kreevende operation. For Danmark har denne del af projektet kun
veret af metodologisk interesse.

Afgraensning

ISPOTs overordnede tilretteleeggelse, dvs. at gennemfore et projekt
med samme grunddesign i 10 forskellige lande, kom i sagens natur
til at seette afgorende praeg pa delprojekternes udformning og gen-
nemforelse i deltagerlandene. Projektet er afgreenset til kun at be-
skeeftige sig med planlagte operationer.

I lighed med de ovrige lande fokuserede det danske projektarbejde
i sine analyser alene pa de udvalgte teknologier til begraensning af
traditionel blodtransfusion og omfatter ikke undersogelser ved-
rorende blodbanksvirksomhed eller blodforbruget i sig selv. Udveel-
gelse af de teknologier, der skulle blive genstand for vurderingen,
skete primeert udfra den forudsaetning, at der pa davaerende tids-
punkt (1995) forela tilgeengelige resultater af klinisk kontrollerede
forseg. Andre blodbesparende alternativer som fx hypotensiv anze-
stesi eller leukocytfiltrering, som sidenhen har varet omtalt og an-
vendt herhjemme og derfor ville have varet relevante, indgar ikke i
projektet.

Projektet blev gennemfort med en MTV-tilgang, dog var der ikke
tale om en “klassisk” MTV. Det la uden for projektets rammer at ga
i dybden med alle fire MTV-elementer, der ifolge dansk MTV-tradi-
tion ideelt bor analyseres (Teknologien, Patienten, Organisation og
Qkonomien) (11). Belysning af organisations- og patientelemen-



terne blev nedprioriteret til fordel for en analyse af anvendelses-
menstre. Hvad angar teknologiernes omkostningseffektivitet, blev
dette belyst internationalt pd meta-analyseplan uden at der kunne
gennemfores supplerende konkrete beregninger pa nationalt plan.

1.3 Teknologier til begraensning af allogen blodtransfusion

De alternative teknologier, der blev udvalgt til at indga i ISPOT, om-
fatter savel farmaka som teknikker og udstyr. Det drejer sig om laege-
midlerne aprotinin, desmopressin, tranexamsyre (TXA), epoetin
(EPO) og epsilon-amino-capronsyre/EACA (som ikke markedferes i
Danmark og derfor ikke indgér i det danske projekt) samt teknik-
kerne Akut Normovolemisk Haemodilution (ANH), autotransfu-
sion/Cell Salvage (CS) og Praoperativ Autolog Donation (PAD).

Teknologierne fungerer pa folgende méader:

% Legemidler: Aprotinin, desmopressin og tranexamsyre (TXA)
tilherer gruppen antifibrinolytika. Preeparaterne mindsker blad-
ning. Epoetin (EPO) fremmer dannelse af rede blodlegemer.
Aprotinin forhandles i Danmark som Trasylol® (BAYER), desmo-
pressin som Minirin® (FERRING) og tranexamsyre som Cyklo-
kapron® (PHARMACIA & UPJOHN). EPO forhandles som
Eprex® (JANSSEN-CILAG) og Reconorm® (ERCOPHARM).

% Akut Normovolemisk Hemodilution (ANH): Defineres som
udskiftning af blod med erstatningsvasker (kolloid- eller kry-
stalloidoplesninger) under isovoleemiske betingelser (dvs. sam-
me volumenfylde). Fuldblod tappes af patienten lige for opera-
tionen og erstattes med anden vaske, fx NaCl. Opstar der blad-
ning, er det fortyndet blod patienten mister. Patientens eget blod
gives tilbage til patienten under afslutningen af operationen.

+  Autotransfusion/Cell Salvage (CS): Fortages pa to mader — en-
ten per- eller postoperativ. Der opsamles blod fra bladninger
under eller efter operationen ved hjzlp af forskellige typer ud-
styr og procedurer, hvorefter blodet —i “vasket” eller “uvasket”
form — gives tilbage til patienten ved re-infusion under eller ef-
ter operationen.

% Praeoperativ autolog donation (PAD): Et vist antal portioner af
patientens blod tappes i ugerne for operationen og opbevares til
operationsdagen. Bliver der brug for blodtransfusion, far pati-
enten (sa leenge det haves) sit eget blod.



1.4 Blodforbrug og risici ved allogen blodtransfusion
Blodtransfusion ved pludselig blodtab under operation kan vere
livreddende. Blod gives ogsd postoperativt af forebyggende grunde
samt for at fremme patientens udskrivning eller rehabilitering. Al-
logen blodtransfusion, dvs. transfusion af blod fra en fremmed do-
nor, er den traditionelle made at behandle perioperativt blodtab.
Oget fokus pa det transfusionsmedicinske omrade igennem 1990
erne medferte, at man sd nermere pa indikationerne for savel allo-
gen blodtransfusion som for alternativer hertil.

Det danske donorblod

De fleste lande har for leengst afskaffet automatiske “transfusions-
udlesnings-terskler”, under hvilke alle patienter modtager blod (12).
En transfusion gives nu fortrinsvis, hvis der er klinisk indikation for
det. Der er dog fortsat tale om et meget stort antal patienter, der
modtager blod i forbindelse med operative indgreb (13, 14).

I perioden 1990-92 gennemforte gruppen for “Safe ANd Good Use
of blood In Surgery” (SANGUIS) en omfattende undersogelse af
perioperativ transfusionspraksis i forhold til 6 forskellige typer
operationer (13). I studiet indgik 43 sygehuse fra 10 europziske
lande, herunder Danmark. Undersogelsen viste store variationer,
savel landene imellem, som inden for det enkelte land — ogsa i Dan-
mark — og der efterlystes etablering af kliniske retningslinier og kva-
litetssikringsprocedurer (15). Undersogelsen papegede, at der var
behov for en nzrmere belysning af, hvilke faktorer der ligger bag
den varierende transfusionspraksis.

I det danske sundhedsveasen er det en tradition, at blod gives af fri-
villige, ubetalte donorer og betragtes som “en gave til folket”. Dan-
mark har i sidste halvdel af 1990’erne haft en donorstab pa om-
kring 260.000 donorer, organiseret i 79 lokale donorkorps (16).
Antallet af bloddonorer og det arlige antal tapninger kulminerede
sidst i 1980’erne (1989: 298.00 donorer og 448.000 tapninger) og
har siden veeret faldende, jf. figur 1.1. T 1998 blev der transfunde-
ret 323.000 portioner “blod”, naermere betegnet enheder rede blo-
dlegemer (erytrocytter), svarende til 61 portioner pr. 1.000 indbyg-
gere (17). Danmark har tradition for et relativ hejt blodforbrug. I
1993 anvendte Danmark saledes 63 erytrocytenheder pr. 1.000 ind-
byggere mod fx 46 i Sverige (8) og indtog sammen med Belgien en
klar fererposition i ssmmenligning med de andre europziske lande.



TABEL 1.1

Antal donorer og tapninger, 1990-99

Ar 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Donorer 290.339 | 283.744 | 271.394 | 268.301 | 262.936 | 260.837 | 258.836 | 258.146 | 254.814 | 249.270
Tapninger 436.179 | 397.430 | 393.806 | 401.810 | 399.884 | 392.276 | 378.058 | 375.840 | 371.771 | 362.538
Kilde: (16)

Risici ved blodtransfusion

Bivirkningerne af allogen blodtransfusion synes at vaere veret fal-
dende i de seneste ar, men omfatter dog fortsat infektios hepatitis,
HIV, uforligelighedsreaktioner og mulighed for immunosuppres-
sion (12). I Danmark, hvor man udover HIV og hepatitis B ogsa
screener for hepatitis C, menes allogen blodtransfusion med hensyn
til disse infektioner aldrig at have vaeret mere sikkert end nu (18).
En til stadighed eksisterende risiko (som ogsa er tilstede ved trans-
fusion af praedoneret autologt blod) er “administrative fejl” (for-
bytningsfejl), der kan fore til alvorlige akutte komplikationer.

Trods omhyggelig donorudvelgelse og screening af blod er allogen
blodtransfusion siledes stadig forbundet med risici.

Herhjemme har fokus iser veret rettet mod immunsuppression
(svaekkelse af immunforsvaret). At der i forbindelse med blodtrans-
fusion sker en pavirkning af immunsystemet (immunmodulation),
som resulterer i immunsuppression, dokumenteredes forste gang i
1970’erne (19). Den bagvedliggende mekanisme for blodtransfusi-
onens pavirkning af immunsystemet er endnu ikke fuldstendig
klarlagt og spergsmalet om hvilke elementer i de anvendte blod-
komponenter, der er ansvarlige for den iagttagne immunsuppres-
sion, har derfor leenge veret centralt. Samtidig har sdvel danske
som internationale studier beskeftiget sig med at saette den iagt-
tagne immunsuppression i sammenhaeng med kliniske udfald efter
blodtransfusion med serlig fokus pa eget postoperativ infektions-
frekvens og evt. cancerrecidiv (tilbagevenden af kraeftsygdom). P4
grund af modstridende resultater og metodologiske problemstillin-
ger er heller ikke den kliniske betydning af den transfusionsrelate-
rede immunsuppression fuldstendig klarlagt.

En meta-analyse, gennemfort i tilknytning til ISPOT-projektet og
publiceret i 1998 (20), fandt ikke evidens for, at allogen blodtrans-
fusion ager risikoen for postoperative infektioner, cancerrecidiv el-
ler oget dodelighed blandt patienter med kolerektal cancer. Der ef-



tersporges flere og sterre klinisk kontrollerede forseg. Der refereres
til syv forudgdende systematiske reviews af uenskede folgevirknin-
ger efter allogen blodtransfusion hos cancerpatienter, der heller ikke
forte frem til nogen endelig afklaring, idet fire af disse reviews kon-
kluderede, at en oget risiko er til stede, mens de restende kom frem
til den modsatte konklusion (20). Ogsd i Danmark hersker der di-
vergerende opfattelser, underbygget af forskningsresultater med
forskellige udsagn — iser vedrerende sporgsmalet om eget kreeftri-
siko (21, 22).

Fjernelse af leukocytindhold gennem filtrering af donorblod med
henblik pa at modvirke immunmodulation samt andre bivirkninger
ved blodtransfusion, er indgaet som en betydningsfuld parameter i
ovennavnte forskning. En del af de bivirkninger, der tilskrives leu-
kocytindhold i donorblodet, har vaeret kendt lzenge, og allerede igen-
nem en lang drreekke har man anvendt en procedure, der kunne re-
ducere donorblodets leukocytindhold med ca. 75% (ved adskillelse
af visse af blodets bestanddele). Da dette ikke viste sig tilstrekkeligt,
er der i lobet af 1990’erne blev udviklet en raekke filtre (leukocytde-
pleteringsfiltre), som pa en forholdsvis enkel og effektiv made kan
fijerne 99,9% af leukocytterne fra de cellulzere blodkomponenter
(19). 1 Danmark er der udfert en raekke studier vedrerende leukocyt-
filtrering, der har drejet sig om afklaring af det optimale tidspunkt
for filtrering af donorblodet (straks efter tapning versus “bedside”,
dvs. lige for transfusionen gives) (22), lagringstidens betydning (23)
samt effekten af leukocytfiltreret donorblod pa immunsystemet,
overvejende hos cancerpatienter (24, 25).

De danske undersogelser har bl.a. vaeret medvirkende til de ameri-
kanske sundhedsmyndighedernes beslutning om, at alt donorblod
fremover skal leukocytdepleteres. I Danmark udgjorde andelen af
leukocytdepletteret blod ca. 9% af det arlige forbrug af donorblod
11998 (17), og Dansk Kirurgisk Selskab har vedtaget at patienter,
der gennemgér tyktarmsoperationer udelukkende bar modtage leu-
kocytfiltreret blod.

Registrering af transfusionskomplikationer (“haemovigilance”) pa
landsplan er i lobet af 1990’erne indfert i en reekke europeziske
lande — i Frankrig indfert ved lov med anmeldelsespligt, i Tyskland,
Schweiz, England og Holland pa anonym og frivillig basis (i for-
ventning om at opnd en storre grad af indberetning). I Danmark har
Dansk Selskab for Klinisk Immunologi (DSKI) nedsat en arbejds-



gruppe med henblik pa at indfere en tilsvarende anonym indsam-
ling af data vedrerende transfusionskomplikationer fra og med
1999. Oplysningerne samles i Dansk Registrering af Transfusions-
risici (DART), som er en del af den nationale kliniske database
Dansk Transfusionsdatabase, som DSKI sammen med Arhus Amt
er ansvarligt for. DART omfatter udover immunologiske og smitte-
fordrsagede komplikationer ogsa registrering af “administrative”
fejl og forbytninger (26).

Haemovigilance-indsamlingen skal i forste omgang afdekke, hvilke
transfusionskomplikationer, der forekommer og i hvilket omfang.
Sidelobende vil det vaere opgaven at overveje, hvilke forhandsregler,
der matte veere relevante for at undga risici. En oplagt mulighed for
at mindske uenskede folgevirkninger ved blodtransfusion er at
indskraenke selve blodforbruget. Dette er der taget initiativ til med
Sundhedsstyrelsens seneste “Vejledning om behandling med blod,
blodkomponenter og visse blodderivater samt forholdsregler mod
komplikationer hertil” fra 1998 (27). Her anfores, at enhver be-
handling med blod skal baseres pa laegelig vurderet indikation og en
afvejning af, om anden terapi kan vere relevant for at behandling
med blod kan undgas.

1.5 Det danske transfusionsvaesen — organisatoriske forhold

I Danmark anvendes mere blod pr. indbygger end i de gvrige euro-
pziske lande, som vi plejer at sammenligne os med (8). En af for-
klaringerne kunne vere, at Danmark har tradition for en mere li-
beral transfusionsmedicinsk praksis end de ovrige lande. En anden
mulig forklaring kan ligge i den made, transfusionsvaesenet er or-
ganiseret pd i Danmark (18).

Det hgje forbrug af blod (60 portioner rade blodlegemer pr. 1.000
indbyggere i 1996) skal sdledes ses i sammenhzng med den store
grad af decentralisering (ca. 65 selvstzendige blodbanker og 79 lo-
kale donorkorps i 1996/7), der er kendetegnende for det danske
transfusionsvasen — og som historisk kan feres tilbage til, at omra-
dets udviklede sig ud fra en “graesrods”-baggrund (16, 28).

Bloddonorer

Det forste danske donorkorps blev oprettet i 1932 af en gruppe
“gamle” spejdere, der opstillede to betingelser, som stadig er grund-
leeggende for transfusionsvaesenet i Danmark: Der forlangtes ano-



nymitet mellem donor og patient, og der matte ikke ydes betaling til
donor. Der blev etableret en raekke lokale donorkorps i de storre
byer. I 1950 fandtes der donorkorps i tilknytning til alle sygehuse
(29). 1 1998 fandtes der registrerede bloddonorer svarende til ca.
10% af den voksne befolkning (49:1.000 indbyggere), hvilket ligger
i toppen af, hvad der er geengs i andre europziske lande (16). Ogsa
Danmarks blodtapningsfrekvens (72:1.000 indbyggere i 1996) har
ligget over det europziske gennemsnit. Bloddonorernes 79 lokale
donorkorps er pa landsplan sammensluttet i paraplyorganisationen
“Bloddonorer i Danmark”, tidligere “Landskomiteen af Danmarks
Frivillige Bloddonorer”. Donororganisationens administrative ar-
bejde finansieres ved at sygehusene betaler et gebyr for hver tapning
til det lokale donorkorps.

Blodbanker

Grundlaeggelsen af de danske blodbanker fandt sted i drene efter
anden verdenskrig baseret pa erfaringer fra krigskirurgien og tek-
nologiske fremskridt. Ogsa her var der tale om lokale initiativer.
Det var sygehusenes narkoselaeger og kirurger, der stod bag etable-
ringen af den enkelte blodbank — under kraftig opbakning fra den
lokale befolkning. Igennem 1950’erne opstod der blodbanker” pa
flere og flere sygehuse (29). Udviklingen forte til, at ethvert sygehus
i Danmark blev til en selvforsynende enhed med eget donorkorps,
blodbank og leeger. Denne struktur er i ret stor udstreekning beva-
ret endnu. Dette til trods for, at man for flere artier siden analyse-
rede sig frem til, at landets blodbehov ville kunne daekkes af 11-12
regionale transfusionscentre (30, 31).

Centraliseringer

I lyset af ogede krav til sikkerhed, tiltagende specialisering og avan-
ceret ny teknologi blev effektiviteten af transfusionsvasenet taget
op til overvejelse i alle vestlige lande i begyndelsen af 1990’erne.
Frankrig nedlagde mere end trefjerdedel af sine blodbanker. Lande
som Holland og England, som i forvejen har betydelig feerre blod-
banker eller transfusionscentre i forhold til indbyggere, vil reducere
antallet yderligere (31). Visionen er, at et moderne europzisk trans-
fusionscenter skal kunne betjene 1-1,5 mio. mennesker og fremstille
80.000 til 250.000 blodportioner per ar.

7 Ved en blodbank forstas en sygehusafdeling, der har til opgave at tappe, fremstille, opbevare og fordele blod, blodkomponenter og
evt. blodderivater til patientbehandling, samt at udfore de for blodtransfusion nadvendige serologiske og andre serodiagnostiske
laboratorieundersogelser (38).



Ogsa i Danmark er man inden for de senere ar gdet i gang med en
regional samordning af lokale blodbanker. I 1996 var blodvirksom-
heden regionalt organiseret i tre af amterne (Fyns amt, Senderjyl-
lands og Arhus amter) samt i H:S (Hovedstadens Sygehusfallesskab).
I Fyns amt blev de fire mindste af amtets ni blodbanker nedlagt som
led i omstruktureringen (18). I H:S samledes fire blodbanker i en
hovedblodbank og tre satellitter®. Centralisering af denne art mu-
liggor en bedre udnyttelse af donorblod, sget kvalitetssikring og re-
duktion af ressourceforbrug. En af de vasentligste ulemper er deri-
mod, at blodet fremover skal transporteres mellem sygehusene (9).

Anvendelse af avanceret laboratorieteknologi, edb og telemedicin er
afgorende forudsztninger for en sddan udvikling. Her taenkes pa edb-
baserede blodbanksystemer, der betyder fzlles donorregister, admini-
stration og lagerstyring samt mulighed for at indfere moderne test-
metoder® med henblik pa en hurtigere og mere sikker ekspedition.
Oget information og kommunikation er negleord i udviklingen (32).

1.6 Regulering af transfusionsomradet

Donorblod blev indtil 1950’erne udelukkende anvendt som trans-
fusion af fuldblod. Denne anvendelse er siden hen blevet suppleret
med og nu helt aflost af en mere rationel handtering af donorblo-
det. I dag adskilles blodet i dets forskellige bestanddele, der anven-
des hver for sig — dvs. der bruges kun netop den bestanddel af blo-
det, som den enkelte patient har behov for.

I Danmark betragtes blod og blodprodukter som lzegemidler, hvis
produktion, kvalitetssikring og kvalitetskontrol er underlagt leege-
middelloven (33). Der skelnes mellem to typer blodprodukter, jf. fi-
gur 1.1 (naeste side):

+ Blodkomponenter, der er leegemidler fremstillet af fuldblod ved
konventionel blodbanksteknik.

< Blodderivater, der er industrielt fremstillede lzegemidler, udvun-
det af humant blod/plasma (27).

8 Hovedbanken foretager alle de aktiviteter, der traditionelt varetages af en blodbank, samt betjening af satellitterne med analyser af
blod, klinisk rédgivning og administrativ statte. Satellitterne star for tapningen og for samarbejdet med hovedbanken pé den ene side
og sygehusafdelingen pa den anden side. Desuden varetager satellitten en akutfunktion.

9 For eksempel “computer-forlig”, der siden 1995 er anvendt pa Fyn og senere i H:S og Kebenhavns amt som hhv. BAC-test (Blodtype-
kontrol, Antistofscreen, Computerkontrol) og BAS test (Blodtype-Antistof-Screentest). Metoden betyder, at den traditionelle forligelig-
hedsprave kan udelades, sdledes at blodet kan udeleveres i lobet af fi minutter (18, 32).
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FIGUR 1.1

Forarbejdning af donorblod
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Indforelse af blodkomponentterapi som erstatning for transfusion
af fuldblod skete i labet af 1980’erne, men forst i 1992 kunne frak-
tionering og blodkomponentterapi betragtes som 100% gennem-
fort i Danmark (34). Sygehusenes forbrug af rede blodlegemer har
hidtil veret styrende for antallet af blodtapninger, og mangden af
det derved udvundne plasma har som regel veret tilstraekkeligt til
produktionen af blodprodukter. Et lovindgreb pa omradet (blod-
forsyningsloven af 1997) palagde blodbankerne en forpligtelse til at
medpvirke til fremskaffelse af ravarer til industrielt fremstillede blod-
produkter (335).

Dansk selvforsyning

I 1989 udsendtes der et EU-direktiv, der forpligtede faellesskabet til
at straebe efter selvforsyning med blod og blodprodukter inden for
de neermeste ar (36).  Danmark havde Sundhedsstyrelsen i 1985 ned-
sat et blodproduktudvalg bl.a. med henblik pa tilretteleeggelsen af
selvforsyningspolitikken. Udvalget henherer i dag under Laegemid-
delstyrelsen. Danmark opndede selvforsyning (82%) med blodderi-
vater i 1990 (34). Blodforsyningsloven forpligtede amterne til at le-
vere gratis plasma til Statens Serum Instituts produktion af blodpro-
dukter og palagde sygehusene pligt til at aftage disse produkter (35).



Lovfeastelsen, der gav Statens Serum Institut eneret pa produktion af
blodderivater, gjorde det muligt fortsat at veerne om dansk selvfor-
syning. Denne havde veret truet af, at Klagenzvnet for Udbud i en
kendelse fastslog, at produktion og leverancer af blodprodukter til
Danmark ifelge EU-lovgivningen skal i licitation til alle EU-lande
(37). Dette skete pa baggrund af, at Danmark pga. af sin pa frivillige
aftaler baserede nationale selvforsyningspolitik var blevet indklaget
af firmaet Inmuno Danmark A/S.

Sundhedsstyrelsens Transfusionsmedicinske Rad

Blodbankerne betragtes funktionelt, organisatorisk og ekonomisk
som en integreret del af sygehusvasenet og er derved underlagt sy-
gehusloven (38, 39). Det er de enkelte amter og H:S, der i vid ud-
streekning star for tilretteleeggelsen af forsyningspolitikken og be-
slutningstagningen pa blodomradet i den enkelte region. Der er si-
ledes tale om en grundleggende decentral struktur. P4 nationalt
plan nedsatte Sundhedsstyrelsen — pa opfordring af Dansk Selskab
for Klinisk Immunologi —i 1994 en central radgivningsinstans, Det
Transfusionsmedicinske Rad (18). Radet er sammensat af reprees-
entanter for Sundhedsstyrelsen, Laegemiddelstyrelsen og relevante
leegevidenskabelige selskaber. Radet har til opgave at radgive Sund-
hedsstyrelsen i transfusionsmedicinske forhold, og dets primere for-
mal er at give rekommandationer til de decentrale blodbanker. Til
trods for den formelle decentrale struktur af det danske transfusions-
vaesen, anses politikker og procedurer at vaere forholdsvis ens over
hele landet.

Tilsyn og vejledning

Sikkerhed omkring blod og blodprodukter er kommet i fokus inden
for det seneste arti. Der er nu strenge regler for accept af donorer og
pligt til at screene alle blodportioner for smittemarkearer. Der er stil-
let krav om autorisation af blodbankerne (ved Sundhedsstyrelsen),
om regelmessig inspektion af blodbankerne og om etablering af
selvsteendig kvalitetskontrol i hver enhed (31). Mens det er Laege-
middelstyrelsens opgave at fore tilsyn med blodbankerne, varetager
Sundhedsstyrelsen en overordnet sikkerhedsmaessig overvagning af
blod og blodprodukternes fremskaffelse og anvendelse pa nationalt
plan. Indberetning (til Sundhedsstyrelsen) af positive donor-tests og
af bivirkninger i forbindelse med brug af blodderivater er obligato-
risk, mens registrering af komplikationer ved blodtransfusion sker
pa frivillig basis pa national niveau, men er lovpligtig pa lokalt ni-



veau. Sundhedsstyrelsen udgav i 1997 en vejledning om udvelgelse
og tapning af donorer (28) og i 1998 en vejledning om behandling
med blod, blodkomponenter og visse blodderivater (27). Sundheds-
styrelsens vejledninger er udarbejdet i samarbejde med Sundheds-
styrelsens Transfusionsmedicinske Rad.

Dansk Selskab for Klinisk Inmunologi

Forlebet fra udvelgelsen og tapningen af donorer, over bearbejd-
ning, laboratorieundersogelse og kvalitetskontrol af blodet til kor-
rekt transfusion af patienten pa operations- eller sengeafdelingen,
omfattes af det samlende begreb transfusionsmedicin (18). Discipli-
nen er en del af det leegefaglige speciale, Klinisk Immunologi. Spe-
cialets videnskabelige sammenslutning, Dansk Selskab for Klinisk
Immunologi (DSKI) blev etableret i 1970 som Dansk Blodtypesero-
logisk Selskab og skiftede til sit nuveerende navn i 1983 (29). Sel-
skabet har netop udgivet en revideret udgave af sine Transfusions-
medicinske Standarder (forste gang publiceret i 1994), der beskri-
ver en reekke standardprocedurer, sikkerhedsregler og forhold, der
anses for god praksis for transfusionsmedicinsk virksomhed (38).
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Fremgangsmade ved ISPOT

ISPOT-projektet var opdelt i folgende hoved-aktiviteter:

2%
s

Litteratursegning og meta-analyser vedrerende teknologiernes
kliniske virkning samt systematisk litteraturoversigt vedrerende
den gkonomiske effektivitet (gennemfort primeert af den cana-
diske gruppe under inddragelse af viden og erfaring hos de
avrige nationale grupper).

% Organisatorisk beskrivelse af transfusionsvasenet (udfert af
hvert deltagerland, udvalgte emner samlet og opsummeret in-
ternationalt).

% Variationsundersogelse vedrerende teknologiernes anvendelse
omfattende to spergeskemaundersogelser og opfelgende inter-
view (udfert som koordinerede, men i ovrigt selvsteendige del-
projekter i hvert deltagerland).

Udarbejdelse af et patient-beslutningsstotteverktej vedrerende
transfusionsalternativer indgik indledningsvis i gruppens arbejde,
men blev til en nzsten ren canadisk aktivitet, fordi anvendelsesmu-
ligheden for verktejet i de ovrige deltagerlande var uafklaret.

En narmere beskrivelse af projektorganisationen samt deltagende
forskere og institutioner gives i bilag 8.1 om ISPOT-gruppen. Der
indgik ca. 6-8 personer i den canadiske koordinationsgruppe. I de
ovrige 9 lande var der som regel tilknyttet 2 forskere pr. nationalt
projekt. Den samlede ISPOT-gruppe repraesenterede en bred tveer-
faglighed, omfattende bl.a. leeger fra forskellige specialer og sub-
specialer (kirurgi, anastesiologi, epidemiologi, klinisk immunologi,
hzamatologi, patologi, infektionsmedicin, folkesundhed). Endvidere
bestod gruppen af sociologer, politologer, skonomer, statistikere og
sygeplejersker.
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Samarbejdet skete dels via lobende e-mail (og fax) kommunikation,
dels ved ca. halvarlige felles planlegningsmeder, samt — for de eu-
ropziske deltagerlandes vedkommende — drlige besog af den cana-
diske hovedprojektleder.

2.1 Meta-analyser og review

Undersogelserne blev gennemfort pa grundlag af systematiske elek-
troniske seggninger i de internationale databaser MEDLINE og EM-
BASE, suppleret med manuel segning i bibliografier og andet mate-
riale. Principperne for udvzlgelse og gennemgang af litteraturen be-
skrives i kapitel 3 og 4, dvs. i teet sammenhang med praesentation
og diskussion af resultaterne. Arbejdet med meta-analyserne resul-
terede bl.a. i en ISPOT-relateret metodeartikel'0. Alle ISPOT-review,
der indgar i kapitel 3 og 4, er publiceret som videnskabelige artik-
ler i internationale, amerikanske eller canadiske tidsskrifer.

I 1998 foretog det australske medlem af ISPOT sammen med sin
nationale forskergruppe (Systematic Review Group, Faculty of Me-
dicine and Health Services, University of Newcastle) en opdatering
af ISPOTs arbejde ved anvendelse af de samme grundleggende
principper. De australske resultater, der kort preesenteres i kapitel 3,
er endnu ikke publiceret, men sammenskrevet i en (intern) konsu-
lentrapport til brug for de australske sundhedsmyndigheder.

2.2 Tilretteleggelse af undersggelse af anvendelsesmgnstre
Undersogelsen af teknolgiernes brug blev igangsat i alle 10 delta-
gende lande, dog ikke feerdiggjort i Spanien. Dataindsamlingen fore-
gik i perioden 1995-1998.

Det feelles design

Undersogelsen omfattede enten alle eller et tilfeeldigt udvalg af syge-
huse med medicinsk/kirurgisk sengekapacitet i deltagerlandene (eks-
klusive Spanien). Der blev udviklet to spargeskemaer af den cana-
diske koordinationsgruppe, som af de ovrige lande blev tilrettet
hvad angar sprog og udformning. Det forste spergeskema var en fo-
resporgsel i form af et postkort eller A4-side, hvor modtageren blev
bedt om at oplyse, om teknologierne blev brugt pa sygehuset med
henblik pa at nedsztte behovet for allogen blodtransfusion inden

10 Clark HD, Wells GA, Huet C, McAlister FA, Salmi LR, Fergusson D, Laupacis A, Assessing the quality of randomized trials: reliability of the
Jadad scale. Controlled Clinical Trials 1999;20(5):448-452 (263)



for ortopaed- eller hjertekirurgi og (for de fleste landes vedkom-
mende) en raekke andre relevante specialer (spergeskemaunder-
sogelse I). Det andet sporgeskema var mere omfattende og beregnet
til at indhente information af savel kvalitativ som kvantitativ art
vedrerende omfanget af brugen (spergeskemaundersogelse II). To
af de 9 lande (Frankrig og Japan) gennemferte kun spergeskema-
undersogelse 1. Undersogelsens forleb er vist i figur 2.1. Oplysnin-
gerne blev indsamlet og analyseret i de enkelte lande. Landenes op-
summerede resultater blev indsamlet af koordinationsgruppen i
standardiseret tabelform.

FIGUR 2.1

Forlgb af undersggelsen vedrgrende teknologiernes anvendelse

pgrge ema dersgge

Ikke-respondenter Respondenter

Ikke-brugere af teknologi Brugere af teknologi

Ikke-respondenter Respondenter

Ikke-brugere af teknologi Brugere af teknologi

( Opfelgende interview )

Forbehold: Da de fleste lande udsendte spergeskemaerne til flere
modtagere pa de enkelte sygehuse og/eller skemaerne i de to suc-
cessive undersogelser kom i heenderne pa forskellige personer, op-
tradte der i alle landenes undersogelserne en raekke uoverenssstem-
mende besvarelser, hvorvidt en teknologi blev brugt inden for et
speciale/en afdeling eller ej. Uoverensstemmelserne blev behandlet
pa to mader. Det blev forsagt at indhente efterfolgende, afklarende
svar skriftligt eller telefonisk. Hvis dette ikke var muligt, blev ja-
svaret accepteret som sand i alle lande undtagen Australien, som
konsekvent antog svaret fra anden spergerunde som sand.

3
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Den danske undersggelse
I Danmark gennemfortes sporgeskemaundersegelserne I og II hen-
holdsvis i efterar 1996 og 1997. Sporgeskemaerne var engelskspro-

gede, dog tilpasset det danske undersogelsesdesign mht. form og
indhold.

Sporgeskemaundersogelse 1

Den indledende sporgeskemaundersogelse havde til formal at iden-
tificere brugere og ikke-brugere (pa afdelingsniveau) af de udvalgte
teknologier. Sporgeskemaundersogelsen omfattede alle afdelinger
pa danske sygehuse, der potentielt udferer transfusionskreevende
kirurgi eller behandler patienter i forbindelse med transfusions-
krzevende indgreb. De udvalgte afdelingstyper relaterede sig til fol-
gende specialer og subspecialer:

2%
<

Anzstesiologi

+ Kirurgi, herunder bernekirurgi
+ Kirurgisk gastroenterologi

% DPlastikkirurgi

% Thoraxkirurgi

+ Karkirurgi

+ Urologi

+ Gynakologi og obstetrik

< Neurokirurgi

% Ortopadisk kirurgi

< Oto-, Rhino-, Laryngologi (ore-nzse-hals)
% Parenkym-/Organkirurgi

Antallet af specialer, der er medtaget i sporgeskemaundersogelsen,
er betydeligt storre i den danske undersogelse end i de ovrige delta-
gerlandes spargeskemaundersogelser, som typisk kun daekker orto-
pzdkirurgiske, urologiske samt hjerte- og karkirurgiske afdelinger.
Den danske “udvidelse” er sket ud fra den overvejelse, at Danmark
for det forste er et lille land med forholdsvis fa afdelinger af samme
type og for det andet, fordi teknologiernes udbredelse i Danmark
sandsynligvis ville vaere forholdsvis begranset. Derfor ansas det for
hensigtsmaessigt, at give en undersogelse vedrorende kendskab og
brug af teknologierne den sterst mulige bredde.



Der blev i alt identificeret 241 afdelinger, fordelt pa 62 sygehuse
med mere end 50 senge!’. Der er tale om 180 afdelinger med kirur-
gisk aktivitet (som i de senere resultatopgerelser defineres som de
egentlige Brugere'? eller [kke-brugere) og 61 tvaergiende anastesi-
afdelinger, hvis oplysninger blev anvendt til at understotte/korri-
gere/supplere de “kirurgiske” afdelingers svar. Der blev fremsendt
et enkelt udformet sporgeskema med folgebrev til alle 241 afdelin-
ger, adresseret til den administrerende overlage. Der blev fremsendt
én skriftlig rykker til dem, der ikke havde svaret inden for den an-
givne svarfrist.

%%

% Fremover anvendes udtrykket “kirurgisk” afdeling for alle af-
delingstyper med kirurgisk aktivitet, dvs. inklusive urologisk,
gynakologisk og ere-nzese-hals afdelinger.

Sporgeskemaundersogelse 11

Den opfelgende spargeskemaundersogelse I henvendte sig selektivt
til de i sporgeskemaundersogelse I identificerede brugere og ikke-
brugere med henblik pa en kvantificering af brugen og en afklaring
af holdningerne til de alternative teknologier. I undersogelsen ind-
gik alle afdelinger, der havde besvaret sporgeskemaundersogelse 1
(ekskl. 6 afdelinger, der i mellemtiden var nedlagte og dermed ud-
gik af undersogelsen). Der udsendtes skemaer til i alt 225 afdelin-
ger, fordelt pa 60 sygehuse. Spargeskemaerne blev ogsa her stilet til
de administrerende overlaeger. Ligeledes blev der rykket skriftligt én

gang.
Der er arbejdet med to hovedgrupper af sporgeskemaer:

1) Bruger-skemaer

Der blev udarbejdet grundskemaer for hver af de syv teknologier,
der indgar i det danske delprojekt, som igen var udspecificeret i
forhold til de enkelte specialer.

Bruger-skemaerne vedrerende lzegemidlerne aprotinin, desmo-
pressin, TXA og EPO, samt PAD henvendte sig til de kirurgiske
afdelinger, mens skemaerne for ANH og autotransfusion/CS
henvendete sig til anenastesiafdelingerne.

11 Identifikation af afdelingerne skete pa baggrund af Sundhedsstyrelsens Sygehusklassifikation 1996, Laegeforeningens Vejviser 1996 og
supplerende oplysninger.

12 Nar der i rapporten er tale om “brugere” og “ikke-brugere” af teknologierne menes der sygehusafdelinger/ sundhedsprofessionelle, der
anvender dem i forbindelse med operationerne. De modtagende patienter kaldes vedblivende for “patienter”.



2) Ikke-bruger-skemaer

Der blev udfardiget tre typer skemaer, et til ANH, et til auto-
transfusion/CS og et til de resterende fem teknologier (leegemid-
lerne og PAD).

Sidstnaevnte henvendete sig til alle kirurgiske afdelinger, der var
blevet identificeret som ikke-brugere. Skemaet blev desuden
sendst til afdelinger, der var brugere pa hejst to af teknologierne,
men ikke-brugere i forhold til de ovrige.

Databearbejdningen udfertes ved hjelp af SPSS (Software Program
for Social Science). Resultaterne praesenteres i kapitel 5 og 6.

2.3 Interview og edb-stottet gruppeproces

I Danmark gennemfeortes der i 1997/98 fire semi-strukturerede te-
lefon-interview med repraesentanter for de videnskabelige selskaber
for kirurgi, ortopaedkirurgi, anastesi og klinisk immonologi. I lighed
med sporgeskemaerne tog undersogelsen ogsa her udgangspunkt i
en felles, engelsksproget interviewguide, som i dette tilfzelde blev
oversat til dansk og tilpasset. Hovedpunkterne er i tematiseret form
gengivet i kapitel 6.

I efterdret 1999 afholdt MT V-instituttet et edb-stettet gruppemede
med anvendelse af et elektronisk madesystem (GroupSystem), der
muliggjorde en effektiv udveksling og strukturering af deltagernes
synspunkter. Formalet var at fa en samlet diskussion af ISPOT-re-
sultaterne i relation til dansk transfusionspraksis. Med udgangs-
punkt i et forelsbigt rapportudkast og egen faglig baggrund disku-
terede 17 deltagere projektets resultater og de undersogte teknolo-
giers aktuelle og eventuel fremtidige rolle i det danske sundheds-
vaesen. Deltagerne kom fra fagomraderne anzstesiologi, karkirurgi,
klinisk immunologi, organkirurgi, ortopzedkirugi, thorax-kirurgi
og urologi. Herudover var politisk-administrative synsvinkler og
patientinteresser repraesenteret (jf. bilag 8.2). Tilkendegivelser og
konklusioner fra medet har dannet baggrundsmateriale for det
sammenfatttende kapitel og feerdigredigeringen af rapporten.
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International meta-analyses on efficacy
and safety

Concern about the side-effects of allogeneic blood transfusion, espe-
cially the transmission of viral infections, has led to the development
of a variety of methods intended to minimize perioperative transfu-
sion. These include pharmacological agents (aprotinin, desmopres-
sin, tranexamic acid (TXA), erythropoietin (EPO), acute normovole-
mic hemodilution (ANH), intra- and postoperative autotransfusion/
Cell Salvage (CS), and preoperative autologous donation (PAD).
Meta-analyses of randomized trials of all of the technologies were
performed by the ISPOT-group, using exposure to perioperative al-
logeneic blood transfusion as the primary outcome. The ISPOT-re-
sults which are all published as papers in reviewed scientific journals
(c.f. chapter 1.1) are summarized here. Additionally, the main results
of the Australian up-date (c.f. chapter 2.1) of the meta-analyses are
presented.

3.1 Search strategy and data collection

Medline searches were performed with no restrictions for the dates
1966 to 1996 (March 1997 for aprotinin, desmopressin (DDAVP),
and TXA, April 1997 for autotransfusion/CS), to identify all artic-
les with any of the following terms as a text word: aprotinin;
DDAVP; desmopressin acetate; I-desamino-8-D-arginine vasopres-

TECHNOLOGIES: Aprotinin
Desmopressin
TXA = Tranexamic acid
EPO = Erythropoietin
ANH = Acute normovolemic hemodilution
Autotransfusion/CS = Autotransfusion/cell salvage
PAD = Preoperative autologous donation
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sin; tranexamic acid; erythropoietin; hemodilution; autotransfusion;
cell salvage; device; or blood transfusion; autologous. An extensive
EMBASE search was done as well. All the titles and abstracts were
examined for studies evaluating the efficacy of the technologies for
minimizing perioperative blood use. The manufacturers of the drugs
were asked to identify any articles or reports on this subject. The re-
ferences of all relevant randomized trials, reports, review articles,
and previous meta-analyses (40, 41) were searched for other poten-
tially useful trials.

Only randomized trials in which the technologies were compared
with a concurrent control, and which described the proportion of
patients receiving at least one unit of allogeneic red blood cells were
included. (Studies on autotransfusion/CS in cardiac surgery were li-
mited to the evaluation of autotransfusion/CS initiated after coming
off cardiopulmonary bypass.) Studies were included irrespective of
whether they were full publications, abstracts or letters to the edi-
tor; used placebo or open-label controls; or were published in Eng-
lish or non-English journals. Because they have been shown to lead
to biased estimates of treatment effect (42, 43), articles that were
described as randomized, but in which clinicians could have been
aware of which treatment the patient would receive (e.g. allocation
by chart number, birth date, etc.) were excluded. Duplicate publi-
cations, studies of children, non-elective surgery, and trials in which
patients were randomized postoperatively were excluded.

Data from the studies were independently abstracted onto study
data forms by two individuals. Disagreements were resolved by con-
sensus. Except for the meta-analysis of ANH, no attempt was made
to conceal the identity of the author or the medium of publication.
The primary outcome measure was the proportion of patients recei-
ving at least one unit of allogeneic packed red blood cells. A range
of other relevant data were abstracted'3. The methodological quality
of the studies was reported using the Jadad scale (44). The Jadad
scale contains questions about three items: the process of randomi-
zation, double blinding, and the description of withdrawals. Tests
for heterogeneity were performed for each meta-analysis, and if po-
sitive, the studies that appeared to be the major contributors to the

13 Other data abstracted from the studies were the the dose of medication used for pharmeceutical agents; the volume of blood
withdrawn for ANH; the type of surgery (primary or re-operation), peri-operative myocardial infarction, re-operation because of
bleeding and pre-operative use of aspirin for cardiac surgery; the route of administration (intravenous or subcutaneous) and the
total dose (low (<1800 units/kg) or high (>1800 units/kg)) of erythropoietin; the intra and post-operative transfusion thresholds
reported (hemoglobin >100 g/, 80-100 g/l or <80 g/I; hematocrit was converted to hemoglobin by multiplying by 3.3).



heterogeneity were evaluated in an attempt to discover the reasons.
The data were analysed using Meta-Analyst (45).

3.2 Results

The results on efficacy are presented as odds ratios (OR) or relative
risk (RR) with 95% confidence intervals. An OR or RR of 1.0 sug-
gests that there was no difference between treatment and control, an
OR or RR less than 1.0 suggests that fewer patients in the treatment
group received at least one allogeneic transfusion, and an OR or RR
of greater than 1.0 suggests that more patients in the treatment
group received at least one allogeneic transfusion. A p value <0.05
was considered statistically significant. Blood savings are specified as
weighted mean differences (WMD) with 95% confidence intervals.

For some of the Australian results, Number Needed to Treat (NNT)
is given. NNT is usually defined as the number of patients who need
to be treated to prevent one additional negative outcome (e.g. death
or stroke). In these reviews the negative outcome was “exposure to
allogeneic blood”. Besides this primary outcome, the assumption,
that reduction in allogeneic blood transfusion (and an eventually
immuno-suppressive effect) would lead to lower rates of postope-
rative infections, was tested — with “any infection” as an additional
outcome. (Any infection = wound infection/complication and fever
noted in the postoperative period).

Limitations: As regards the outcome in the design of the meta-ana-
lyses, it has to be acknowledged that the primary outcome “avoi-
dance of at least one unit of allogeneic blood” is not a clinical end-
point, but rather should be seen as a “process” outcome. The ques-
tion as to what extent the saving of one or two units of allogeneic
blood (by using the technologies) influences a factor such as mor-
bidity, was not the main issue of the reviews.

Another limitation which should be mentioned is the fact that the
trials included in the reviews of ANH, autotransfusion/CS and PAD
were not double blinded, but based on open, not conceiled rando-
mization. For drug technologies it was obviously easier to achieve
blinding than with the other interventions.



Aprotinin

ISPOT-results (cardiac surgery)

There were 45 trials of aprotinin for cardiac surgery in 44 publica-
tions (46-89) which studied a total of 5808 patients, of whom 3355
were randomized to receive aprotinin. The largest trial randomized
1784 patients, and the median size of the trials was 63 patients.
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% Opverall, aprotinin reduced the rate of exposure to transfusion
of allogeneic blood by a (relative) 69 % (OR 0.31 (0.25- 0.39)).

In order to determine whether aprotinin was more effective in some
patients than others, its efficacy in a number of subgroups was eva-
luated including the dose of aprotinin, type of surgery, aspirin use, the
transfusion threshold, the type of control used and the Jadad score.
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¢ The efficacy of aprotinin was similar in all subgroups of pati-
ents, except for statistically non-significant trends towards a
greater effect of aprotinin in studies using a higher dose, and in
the studies in which the transfusion threshold was >100 g/l of
hemoglobin compared with those in which the transfusion
threshold was <80 g/l.

% The test for heterogeneity was statistically significant among
the high dose aprotinin trials (p=0.001), but it was not possible
to identify any clinical or methodological reason for this.

¢ Blood savings: The mean number of 1.43 (1.25-1.61) fewer
units of allogeneic blood was given to aprotinin treated patients
in the studies that reported this outcome.

% Complications: There was no statistically significant difference
in the frequency of perioperative myocardial infarction (8.0%
in aprotinin treated patients and 5.6 % in patients in the control
groups: OR 1.12 (0.82 to 1.53). Furthermore, patients receiving
aprotinin required fewer re-operations because of bleeding af-
ter surgery than patients in the control group (mean 1.8% ver-
sus 5.2%; OR 0.46 (0.29-0.73).

Australian update (cardiac and other types of surgery)

56 studies reporting 57 trials (46-96, 264-267) — the vast majority in cardiac sur-
gery —involved 6761 patients, of whom 3894 were randomized to receive apro-
tinin.
+ Opverall, aprotinin reduced the rate of transfusion of allogeneic blood by
a (relative) 30% (RR 0.70 (0.65-0.77)).

¢ The absolute risk reduction was 21%, and on average 5 patients would



have to be treated with aprotinin so that one would avoid allogeneic
transfusion (NNT 4.7 (4.0-6.1)).

# The relative effect of aprotinin appeared similar in cardiac and other ty-
pes of surgery.

# There seemed to be some relationship between dose and response (great-
est effect, when aprotinin given in high dose).

* Blood savings: 37 trials reported the number of units blood transfused.
Overall, aprotinin resulted in a saving of 1.23 units (0.92-1.55).

o Transfusion protocol: There seemed little difference between the effect of
aprotinin in trials that employed a transfusion protocol and those who

did not.

* Complications: Importantly, use of aprotinin reduced the need for re-
operation, and there was a trend towards lower overall mortality in
aprotinin-treated patients.

Desmopressin

ISPOT-results (cardiac surgery)

There were 12 studies of desmopressin for cardiac surgery (69, 70,
97-106) involving a total of 793 patients, of whom 386 were rand-
omized to active treatment. All trials but one were placebo-control-
led. The largest study enrolled a total of 99 patients, and the median
size was 65 patients. Most studies used a dose of 0.3 pg/kg intra-
venously at the end of cardiopulmonary bypass.

%%

< In contrast to the other drugs reviewed in the ISPOT-study, des-
mopressin had no statistically significant effect upon the pro-
portion of patients receiving transfusion (OR 0.98 (0.64-1.50)).

However, in subgroup analyses, the efficacy of desmopressin ap-
peared to vary depending upon the use of aspirin.

%%

< In studies in which no patients received aspirin, the likelihood
of allogeneic transfusion (OR) was 0.75 (0.29-1.97); compared
with a likelihood of OR 1.26 (0.81-1.94) if some patients re-
ceived aspirin, and a likelihood of OR 0.21 (0.07-0.62) if all
patients were taking aspirin.

¢ Complications: In the six trials that reported re-operations for
bleeding, 2.0% of patients receiving desmopressin underwent
surgery compared with 2.8% in the control groups (OR 0.87
(0.23-3.27)). The frequency of perioperative myocardial in-
farction was 4.4% in patients treated with desmopressin and
1.6% in patients in the control group (OR 1.85 (0.74-4.62)).



Australian update (cardiac and other types of surgery)

13 trials (69, 70, 98-108) involved 884 patients, of whom 453 were random-
ized for receiving desmopressin.

¢ The pooled relative risk for receiving allogeneic blood was RR 0.99
(0.87-1.11).

& Opverall, there was no evidence of efficacy of desmopressin, and a lack of
effect was seen in cardiac trials.

Although the sample size was modest, the analysis ruled out any worthwhile
benefit of the treatment.

TXA

ISPOT-results (cardiac surgery)

There were 12 trials of TXA in cardiac surgery (71, 72, 78, 80, 84,
85, 89,99, 109-112) with a total of 882 patients, of whom 497 were
randomized to TXA. The median sample size was 47 patients. The
majority of studies used a 10 mg/kg bolus followed by a 1 mg/kg in-
fusion for 10 to 12 hours.

¢ TXA reduced the rate of transfusion of allogeneic blood by a
(relative) 50% (OR 0.50 (0.34-0.76)). The efficacy of TXA ap-

peared similar in all subgroups studied.

¢ Blood savings: Only 3 studies reported on the volume of blood
transfused, and this was reduced by a mean of 0.78 units (0.18-
1.39) of allogeneic blood with TXA compared with control.

< Complications: There was no statistically significant effect of
TXA on perioperative myocardial infarction (0.4% in the TXA
groups versus 1.8% in the control: OR 0.50 (0.13-1.93)) or re-
operations because of bleeding (2.4% in patients receiving TXA
and 2.9% in patients in the control group: OR 0.93 (0.35-2.46)).

Australian update (cardiac and other types of surgery)

18 trials (71, 72, 78, 80, 84, 85, 89, 99, 109-118) — the majority in cardiac sur-
gery —involved 1342 patients, of whom 758 were randomized to receive TXA.

+ TXA reduced the rate of transfusion by (relative) 34% (RR 0.66(0.54-0.81)).

¢ The absolute risk reduction was 18.6%, and on average 5 patients would
have to be treated with TXA so that one would avoid allogeneic trans-
fusion (NNT 5.4(4.0-9.6)).

¢ In cardiac surgery a 26% (relative) reduction in rate of allogeneic trans-
fusion (RR 0.74 (0.55-1.00)) just reached statistical significance. In non-
cardiac procedures the risk reduction was a little greater but the number
of trials was too small to draw conclusions.

+ As with aprotinin, there was a trend to lower rates of re-operation due
to bleeding and lower overall mortality with TXA.



* Blood savings: A mean of 1.35 (0.75-1.95) fewer units of allogeneic
blood was given to TXA-treated patients in the 6 trials that reported this
outcome.

Seven trials made a “head to head” comparison between TXA and aprotinin.
The use of TXA was associated with a (relative) 21% increase in the risk of re-
quiring allogeneic blood (RR 1.21 (0.83-1.76)), compared with aprotinin.
However, this difference did not reach statistical significance. It was concluded
that there may be no difference between aprotinin and TXA in their blood-spa-
ring effects, particularly in cardiac surgery. TXA is substantially cheaper than
aprotinin, despite the evidence of comparable efficacy. This lower price has to
be set against the greater uncertainty about its effect, as there is much more in-
formation available for aprotinin (due to a larger number of trials and patients).

EPO

Overall, 21 studies were included in the review.

EPO alone. ISPOT-results (orthopedic and cardiac surgery)

There were three randomized trials of EPO alone in orthopedic sur-
gery (14, 119, 120) with a total of 684 patients (439 of them ran-
domized to receive EPO), and two studies in cardiac surgery (121,
122) with a total of 108 patients (of whom 61 were randomized to
receive EPO).

% EPO reduced the rate of transfusion of allogeneic blood in ortho-
pedic surgery by a (relative) 64% (OR 0.36 (0.24-0.56)). In stu-
dies with cardiac patients the (relative) reduction rate was 75%
(OR 0.25 (0.06-1.04)).

% Complications: There was no convincing evidence that EPO
alone increased the frequency of thrombotic complications (4%
in EPO-treated patients and 9% in those on placebo). However,
one study in cardiac surgery reported 7 deaths within 2 months
of surgery in 126 patients treated with EPO and no death in 56
who received placebo (121). Four of the death were thrombotic
or vascular events.

EPO to augment autologous donation. ISPOT-results (orthopedic and cardiac
surgery)

Most studies evaluating EPO to augment pre-operative autologous
donation (PAD) were performed on orthopedic patients. There
were 11 studies including a total of 825 patients (123-133), of
whom 493 were randomized to receive EPO. The median sample
size was 62 patients.
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< In orthopedic surgery EPO reduced the rate of transfusion of
allogeneic blood by (relative) 58% (OR 0.42 (0.28-0.62)),
which is a statistically significant decrease.

% There was no difference between the efficacy of high and low do-
ses of EPO (OR 0.41 (0.26-0.65)) versus 0.48 (OR 0.24-0.96)).
The efficacy associated with subcutaneous EPO was higher than
for intravenous use, but this difference was not statistically sig-
nificant (OR 0.32 (0.18-0.57)) versus OR 0.52 (0.31-0.89)).

¢ Blood savings: The findings on saving of allogeneic blood were
very small (mean 0.14 (0.04-0.34) units) in the trials that re-
ported that outcome.

In cardiac surgery there were S studies (134-138), only involving
224 patients — of whom 154 were randomized to receive EPO.

% The (relative) reduction of the transfusion rate in cardiac sur-
gery was 75% (OR 0.25 (0.08-0.82)).

Australian update (orthopedic, cardiac and other types of surgery)

28 trials (14, 119-130, 132-146) — mostly in orthopedic and cardiac surgery —
included 2295 patients, of whom 1429 were randomized to receive EPO. In 6
trials EPO was used alone prior to surgery, in 19 trials EPO was used as an ad-
junct to PAD, and was compared to PAD alone.

o All trials included, EPO reduced the rate of transfusion of allogeneic
blood by a (relative) 46% (RR 0.54(0.43-0.68)).

o The absolute risk reduction was 14.5%, and on average 7 patients would
have to be treated with EPO so that one would avoid allogeneic transfu-
sion (NNT 6.9 (5.0-11.1)).

o The relative risk reduction did not seem to vary to any significant degree
according to whether the drug was used alone or in combination with ot-
her interventions, particularly PAD. However, the effect seemed less mar-
ked when EPO was used alone.

o There seemed to be a modest dose response relationship (greatest effect
when high dose was given). However, this was based on limited data.

# There was no convincing evidence that the mode of administration of
EPO (intravenously or subcutaneously) modified its efficacy.

# Opverall, the relative benefits of EPO in cardiac and orthopedic surgery se-
emed comparable. In cancer surgery (where the number of trials was
small), no benefit of EPO was seen.

# Blood savings: The findings on saving of allogeneic blood were very
small (a quarter of a unit) and inconsistent across the small number of
studies that reported this outcome.

& Transfusion protocol: The relative benefits of EPO used alone appeared
to be less when the drug was employed with a transfusion protocol than
when no protocol was used. This trend was not seen when EPO was
combined with PAD.



o Complications: On average 40 patients would have to be treated with EPO
so that one would avoid “any” infection postoperatively (NNT 40 (13-c0)).

ANH

ISPOT-results (orthopedic, cardiac and other types of surgery)

There were 16 trials of ANH, reported in 15 publications (59, 147-
160), which described the proportion of patients exposed to at least
one unit of allogeneic blood. A total of 615 patients were enrolled,
of whom 308 were randomized to undergo ANH. The median
sample size of the trials was 30 (range 20-103).

<  When all eligible trials were considered, ANH reduced the rate
of allogeneic transfusion by a (relative) 69% (OR 0.31(0.15-
0.62)), i.e. the likelihood of exposure to at least one unit of allo-
geneic blood was reduced significantly. When surgical procedu-
res were considered individually, ANH was effective in cardiac
and miscellaneous procedures but not in orthopedic surgery.

% Marked heterogeneity of results was found in both the overall
and individual procedure analyses mentioned above. Adverse
effects were incompletely reported.

¢ In trials in which the volume of blood withdrawn during ANH
was less than 1,000 ml the reduction in the likelihood of trans-
fusion failed to reach statistical significance (OR 0.43(0.18-
1.02)). On the other hand, studies in which 1,000 ml of auto-
logous blood or more was withdrawn prior to surgery showed
large and statistically significant reductions in the likelihood of
transfusion (OR 0.16(0.04-0.65)).

% Blood savings: When all trials were pooled, ANH reduced the
total of units of allogeneic blood transfused by 2.22 units (0.86-
3.57). In trials using transfusion protocol, ANH resulted in a sa-
ving of only 0.25 units (0.10-0.60).

¢ Transfusion protocol: Trials without transfusion protocols
showed marked reductions in the likelihood of exposure to allo-
geneic blood (OR 0.12(0.04, 0.37)), while studies with a trans-
fusion protocol failed to show statistically significant reductions
in the likelihood of receiving an allogeneic transfusion (OR 0.64
(0.31-1.31)), i.e. a greater effect in the absence of a transfusion
protocol.



Many studies of ANH reported an impressive reduction in blood
transfused. Closer examination suggested that these reductions in
blood exposure may be due to flawed study design.

Australian update (orthopedic, cardiac and other types of surgery)

24 trials — mostly in orthopedic and cardiac surgery — reported in 22 publica-
tions (59, 147-167) included 1132 patients, of whom 595 were randomized to
ANH. The trials were very small, the majority having insufficient power to de-
tect a statistically significant benefit from ANH.

& Overall, ANH reduced the rate of transfusion of allogeneic blood by a
(relative) 34% (RR 0.66(0.53-0.82)).

¢ The absolute reduction of risk of allogeneic transfusion was 29.1%, and
on average 3 patients would have to undergo ANH so that one would
avoid allogeneic transfusion. (NNT 3.4 (2.3-6.8)).

# ANH used in the context of “miscellaneous” procedures appear to be as-
sociated with a greater reduction of risk of allogeneic transfusion than
when it was employed in cardiac or orthopedic procedures.

& Blood savings: On average, there was a 1.76 unit (1.01-2.51) reduction
in the allogeneic blood requirement, and this did not vary according to
the type of surgery performed.

& Transfusion protocol: When ANH was employed in the context of a
transfusion protocol, the reduction in allogeneic transfusion rate (a rela-
tive 18%) was not significant. In comparison, when no transfusion pro-
tocol was being used, ANH was associated with an approximate 48% in
reduction rate of allogeneic transfusion. The saving in allogenic blood
was under 1 unit when a transfusion protocol was used, compared with
3 units when no protocol was used.

Autotransfusion/CS

ISPOT-results (orthopedic and cardiac surgery)

There were 28 trials reported in 27 publications (148, 152, 168-
192) that recruited a total of 2061 patients of whom 1038 were
randomized to undergo autotransfusion/CS). The sample size of in-
dividual trials varied from 24 to 232.

In orthopedic surgery there were 16 trials included. Seven of the
trials used autotransfusion/CS devices that wash salvaged blood (3
used postoperatively, 1 intraoperatively and 3 used for both) and 9
of the trials used devices that do not wash salvaged blood (all used
postoperatively).

% Autotransfusion/CS with devices that wash salvaged blood
(used intra- or/and postoperatively) decreased the proportion of
patients who received allogeneic transfusion by (relative) 61%
(RR 0.39 (0.30-0.51)) in orthopedic surgery.



% Autotransfusion/CS with devices that do not wash salvaged
blood (used postoperatively) decreased the proportion patients
who received allogeneic transfusion by (relative) 65% (0.35
(0.26-0.46)) in orthopedic surgery.

Although there was statistically significant heterogeneity in the ana-
lysis of both types of devices, it was not possible to identify any cli-
nical or methodological reason for this.

Twelve trials used autotransfusion/CS (unwashed, postoperatively)
in cardiac surgery. The studies evaluated devices that were used to
collect and reinfuse unwashed shed blood after bypass. No studies
of autotransfusion/CS that wash salvaged blood in cardiac surgery
met the inclusion criteria of the study.

% Autotransfusion/CS devices that do not wash salvaged blood
were marginally effective in cardiac surgery patients when used
postoperatively (RR 0.85 (0.79-0.92)).

Randomized trials directly comparing devices that wash the salva-
ged blood with those that do not, would provide the best evidence
of the relative efficacy of the two techniques. However, there were
too few studies for this evaluation.

Complications: Autotransfusion/CS did not appear to increase the
frequency of adverse events. Although unwashed blood contains fac-
tors that can potentially cause an increase in perioperative bleeding,
this did not translate into an obvious difference in effectiveness as-
sociated with the two types of devices in orthopedic surgery. How-
ever, all of the trials evaluating devices that do not wash blood used
the devices postoperatively in orthopedic patients. The method of
unwashed autotransfusion/CS is not advocated for intra-operative
usage because serious side-effects have been reported.

Australian update (orthopedic, cardiac and other types of surgery)
30 trials (148, 152, 164, 168-194), included 2120 patients, of whom 1079
were randomized to autotransfusion/CS.
# Overall, autotransfusion/CS reduced the rate of allogeneic blood trans-
fusion by (relative) 41% (RR 0.59(0.48-0.72)).

# The absolute reduction of risk of allogeneic transfusion was 25.4%, and
on average 4 patients would have to undergo autotransfusion/CS so that
one would avoid allogeneic transfusion. (NNT 3.9 (2.8-6.4)).

& A larger relative risk was seen with orthopedic procedures than with car-
diac procedures.



# Analyses on the impact of timing of autotransfusion/CS (in intra- or post-
operative settings, or with use in both settings) showed no obvious effect
on the relative risk of requiring allogeneic transfusion.

& When autotransfusion/CS was conducted with devices that washed
blood, the overall relative risks were lower than with unwashed tech-
niques.

¢ Blood savings: The average reduction in the transfusion requirement for
allogeneic blood was 0.8 units (0.28-1.34) when autotransfusion/CS was
compared with no active intervention, and 0.4 unit (0.12-0.94) when au-
totransfusion/CS was combined with another invention and compared
with that intervention on its own.

& Transfusion protocol: There was a trend to a smaller effect of autotrans-
fusion/CS when it was used in the context of an overall transfusion pro-
tocol.

o Complications: On average 48 patients would have to be treated with

autotransfusion/CS so that one would avoid any postoperative infection
(NNT 48 (22-00)).

PAD

ISPOT-results (miscellaneous types of surgery)

There were 6 randomized trials (145, 152, 195-198) comparing
PAD with a control group in colorectal surgery for bowel cancer (3
studies), hip arthroplasty (2 studies) and liver resection (1 study).
The sample sizes of the studies varied from 31 to 423 with a total
of 933 patients.

2%

< All six trials demonstrated a statistically significant decrease in
exposure to allogeneic blood in patients who predeposited au-
tologous blood compared with those who did not. All trials in-
cluded, PAD reduced the rate of allogeneic transfusion by a (re-

lative) 83% (OR 0.17 (0.08-0.32)).

+ For colorectal cancer the likelihood (OR) for receiving allogen-
eic blood was 0.26 (0.19-0.37), compared with 0.20 (0.00-
0.28) in patients who underwent hip arthroplasty.

¢ Transfusion protocol: Studies that reported use of transfusion
protocol found less benefit with PAD, although the difference
was not statistically significant (OR 0.25 (0.17-0.37) compared
with 0.02 (0.00-0.24) in those that did not report a transfusion
protocol.

24

¢ Five randomized studies reported the total number of units
transfused (allogeneic and autologous). Autologous donors were



more likely to receive any transfusion (allogeneic and/or auto-
logous red blood cells), with a likelihood of transfusion (OR) of
3.03 (1.70-5.39). These results were minimally affected when
the analysis was restricted to the four studies that reported a
transfusion protocol (OR 3.29 (1.59-6.82)).

The test for heterogeneity was significant when all trials were com-
bined. However, when the trials were analyzed separately according
to the type of surgery and the use of a transfusion protocol, the he-
terogeneity was no longer statistically significant.

There is a direct relationship between the transfusion rate in the
control group and the benefit derived from PAD. This suggests that
other methods of decreasing blood transfusion, such as surgical tech-
nique and transfusion protocols, may be as important as PAD.

Australian update (orthopedic surgery, cancer surgery)

8 trials (145, 152, 194-199) included a total of 1089 patients, of whom 549
were randomized to PAD. The majority of the patients in these trials donated
their blood prior to cancer surgery.

¢ Overall, PAD reduced the rate of allogeneic blood transfusion by (rela-
tive) 66% (RR 0.34(0.24-0.49)).

o The absolute reduction in risk of allogeneic transfusion was 46.5%, and
on average 2 patients would have to undergo PAD so that one would
avoid allogeneic transfusion. (NNT 2.2 (1.6-3.3)).

+ The relative risk for receiving allogeneic blood was lower in the case of
orthopedic procedures than for cancer surgery.

* When trials were analysed according to the rate of transfusion of any
type of blood (autologous, allogeneic or both) PAD led to a 25% increase
in the rate of this outcome.

& Transfusion protocol: Where a transfusion protocol was being used there
was an appoximate halving of the rate of transfusion with allogeneic
blood. In contrast, when no protocol was being used, the reduction rate
was 85%. The trials employing transfusion protocols were almost all in
cancer surgery and it is not possible to determine which variable (trans-
fusion protocol or type of surgery) accounts for these apparent differen-
ces in transfusion rate.

o Complications: On average 50 patients would have to be treated with
PAD so that one would avoid any infection (NNT 50 (11-c0)).

3.3 Discussion

The ISPOT-analyses show that aprotinin, TXA, EPO (both to aug-
ment PAD and on its own), autotransfusion/CS and PAD all decrea-
se exposure to peri-operative allogeneic blood transfusion. Desmo-
pressin is not efficacious. There was so much heterogeneity in the



meta-analysis of ANH, and most of the trials were of such poor me-
thodological quality, that it is at present difficult to determine whether
ANH is efficacious or not. The results of the meta-analysis of auto-
transfusion/CS were also difficult to interpret because of the hetero-
geneity found in some of the analyses. There was no obvious cause
for the heterogeneity, but it is possible that it reflects the influence of
unknown covariates upon the efficacy of autotransfusion/CS.

The reporting of side-effects in the randomized trials involved in the
ISPOT-analyses was frequently incomplete. However, there were
too few patients enrolled in the studies of pharmaceutical agents to
reliably exclude the possibility of a small but clinically important
increase in thrombotic side-effects, such as myocardial infarction or
graft thrombosis. This is particularly true of EPO in cardiac surgery,
where one study found a higher rate of death in patients receiving
EPO than in control patients (121). Although this was not statisti-
cally significant and may have occurred by chance, only 469 cardiac
surgery patients were studied in all of the randomized trials inclu-
ded in this meta-analysis.

It is also concerning that patients who predonated autologous
blood were considerably more likely to receive any blood transfu-
sion (autologous and/or allogeneic) than those who did not, a fin-
ding that has been reported by others (200). Since the chance of a
fatal hemolytic transfusion reaction is in the same order of magni-
tude as the chance of receiving HIV from an allogeneic transfusion
(201, 202), it is possible that autologous donors, if they are more
likely to receive transfusion of any kind, are ultimately placed at
higher risk than non-donors.

Autotransfusion/CS devices for washed and unwashed blood in or-
thopedic surgery appeared to decrease the frequency of exposure to
allogeneic blood at a similar degree. This finding is important, be-
cause devices that wash salvaged blood are more cumbersome to
use and more expensive than those that do not. Autotransfusion/CS
has both advantages and disadvantages when compared with other
alternatives used to minimize exposure to allogeneic blood. Auto-
transfusion/CS does not carry the risk of side effects from medica-
tions, such as the anaphylaxis associated with aprotinin, or the risk
of transfusing the wrong unit of blood associated with PAD (7).
Also, patients can avoid the inconvenience and time associated with
predonation. Disadvantages of autotransfusion/CS include contra-



indications to the reinfusion of salvaged blood (bacterial contami-
nation, malignancy, and sickle hemoglobin) and complications of
the procedure itself such as air embolism, nephrotoxicity, and coa-
gulation disorders (7).

The limitations of these meta-analyses should be acknowledged.
Firstly, the sample sizes of most of the studies included in these
meta-analyses were small. Except for the meta-analysis of aprotinin
in cardiac patients, which included 5808 patients, all of the other
meta-analyses included less than 1000 patients. Meta-analyses of
other interventions, containing more patients than were included in
most of the meta-analyses in this study, have still reached false con-
clusions about efficacy when their results were compared with sub-
sequent “definitive” large trials (203). Thus, the results of this meta-
analysis must be interpreted with caution, especially the subgroup
analyses (e.g. the efficacy of desmopressin in patients receiving aspi-
rin). Secondly, there was unexplained heterogeneity in the meta-ana-
lysis of ANH — and to some extent also in the meta-analysis of au-
totransfusion/CS — which makes the results difficult to interpret.
Thirdly, the frequency of post-operative myocardial infarction, the
need for re-operation because of bleeding, and side-effects were not
reported in all studies. This supports the belief of others that uniform
and comprehensive standards are needed when reporting the results
of these studies (204).

The results of these meta-analyses suggest that further large ran-
domized trials using clear transfusion guidelines need to be done.
Questions of particular interest include comparison of high and low
doses of aprotinin, determining whether ANH is efficacious, estab-
lishing whether desmopressin truly is efficacious in cardiac patients
on aspirin, and direct comparison of these technologies with each
other and with “optimal clinical management”.

Australian follow-up anlyses: The analyses of the Australian update
differed from the ISPOT-analyses by including a few trials from ad-
ditional specialties. All in all the ISPOT-analyses and the Australian
analyses seem to corroborate one another.

The update gave additional information: Firstly, it is notable (due to
the update and the ISPOT-results) that for several interventions there
was a general tendency towards a decrease in the efficacy of the tech-
nology when a transfusion protocol was used. Secondly, the overall
reductions of allogeneic blood transfused were modest, ranging from



about 1 to 2 units. Reductions were not estimable in the case of PAD,
and seemed very small in the case of EPO. Thirdly, in the case of EPO,
autotransfusion/CS and PAD there were trends towards lower rates
of infection. The number of patients that would have to be treated so
that one patient would avoid postoperative infection (possibly caused
by immunosuppression from receiving allogeneic blood) was in the
range of 40 to 50 patients, while aprotinin and TXA were not found
effective with regard to this outcome (wound infection/complication
and fever noted in the postoperative period) .

Finally, the update found a trend towards lower rates of re-opera-
tion due to bleeding in relation to TXA as well as aprotinin, while
ISPOT-analyses only had this result in the case of aprotinin.

3.4 Results from an additional analysis of adverse effects

The clinical trials included in the ISPOT-analyses have been concer-
ned primarily with the efficacy of these technologies. Reported side
effects in the studies have been rare — most likely because they were
not looked for (or known to the attending surgeon). On the other
hand, information about the safety of the interventions had mostly
relied on case reports, uncontrolled studies, and, for the pharmaco-
logical agents, extrapolation from non-surgical settings. Therefore,
in addition to the ISPOT-study, a more specific search restricted to
adverse effects was performed for each individual technology (exept
ANH) by Faught et al (7)%4. For the pharmacological agents, ran-
domized controlled trials that described the presence or absence of
adverse effects were combined in a meta-analysis whenever possible
(which have to be distinguished from the previous ISPOT-analyses).
In the following, main findings focused on clinical implications are
summarized.

Aprotinin
The most common side effects reported with aprotinin include hy-
persensitivity reactions, renal dysfunction and arterial thrombosis.

The risk of an allergic reaction and possible anaphylaxis with apro-
tinin is not insignificant, especially in the case of reexposure to apro-
tinin, where reactions occur in approximately 2.8% of patients.
Aprotinin should be avoided entirely within 6 months of previous

14 Using MEDLINE and EMBASE databases from 1966-97 for the pharmcological agents (for EPO 1985-97) and from 1993-1997 for PAD
and autotransfusion/CS.



use because the risk of reaction appears to be highest during this time
(205, 206). Although the results from the available trials are conflic-
ting, there is enough evidence to suggest that aprotinin may cause re-
versible postoperative renal dysfunction in some patients who un-
dergo routine cardiac surgery. There is no way of predicting which
patients will be affected.

In the ISPOT-meta-analysis, there was a nonsignifcant trend to-
wards an increase of myocardial infarction in cardiac sugery pa-
tients treated with aprotinin. In some randomized trials, the fre-
quency of myocardial infarction and graft thrombosis was increa-
sed in patients receiving aprotinin, whereas in others it was not.
(Given that the efficacy of aprotinin is well established, it is un-
likely that trials will ever be done that enroll sufficient numbers of
patients to determine whether aprotinin causes a small but clini-
cally important increase in the risk of myocardial infarction in pa-
tients undergoing cardiac surgery.)

Desmopressin

Side effects of desmopressin include facial flushing, headache, hy-
potension, hyponatremia, water intoxication, seizures and anecdo-
tal reports of thrombotic events.

As for cardiac surgery, several trials have clearly documented a sig-
nificant decrease in mean arterial pressure and systematic vascular
resistance lasting up to 30 minutes after infusion of desmopressin in
a substantial portion of patients (103, 105). The hypotension is re-
sponsive to a combination of fluids and vasopressors. Too few pa-
tients have been studied for any definite conclusion to be made on
the safety of desmopressin in orthopedic surgery.

Given the fact that the available studies have failed to show consi-
stantly that desmopressin is effective in decreasing the transfusion
requirement of patients in cardiac surgery, it seems reasonably to
choose more effective alternatives (except in patients with type I
von Willebrand disease and mild hemophilia, for whom the use of
desmopressin is appropiate).

TXA

Being a synthetic antifibrinolytic, the side effects of this type of
pharmaceutical include gastrointestinal symptoms, myonecrosis
and thrombosis (cerebral, dissiminated intavascular coagulation
(DIC), cardiac and venous). However, gastro-intestinal side effects



such as nausea, diarrhea and abdominal cramping have not occur-
red in the perioperative setting in which it is for the most part given
intravenously.

With respect to cardiac surgery, randomized trials (re ISPOT-analy-
sis) have failed to show any increased risk of thrombotic events
with TXA. Neither do data from a small number of controlled stu-
dies indicate an increase in thrombotic events in orthopedic surgery.
DVT (deep vein thrombosis) rates are higher for patients undergoing
retropubic prostatectomy than transurethical prostatecyomy, and
these patients tend to bleed more postoperatively (207, 208). With
the use of DVT prophylaxis, the incidence of clinically detected
venous thromboembolism in patients undergoing retropubic pro-
stectomy for prostate cancer was found to be 1.1% to 3.6% (208,
209). As to TXA given with effective DVT prophylaxis in patients
undergoing retropubic prostatectomy, more studies are needed.

EPO

With respect to EPO, most experience derives from patients with
chronic renal failure undergoing long-term administration of EPO.
In contrast, there is a lack of consistent reporting of adverse effects
in randomized trials using EPO in perioperative settings which ma-
kes definitive statements about safety difficult. In addition, the dose,
timing and mode and route of administration and route of EPO is
very variable.

As reported in the ISPOT-analysis, in a cardiac surgical trial using
EPO alone, there were seven deaths in 126 patients treated with EPO
and no death in 56 patients who recieved placebo (210). Four of the
seven deaths occurred while the patients were taking EPO and were
due to thrombotic or vascular events. Overall, fatal and nonfatal
thrombotic or vascular events occurred in 23% of patients treated
with EPO and 29% of patients on placebo. No myocardial infarc-
tions have been reported from any patients treatet with EPO to aug-
ment PAD. However, published trials using EPO alone and with
PAD in cardiac surgery both have enrolled relatively few patients.

Two orthopedic surgery trials (enrolling 524 patients) suggest the
possibility of an increase in the risk of DVT with EPO treatment
alone (14, 211), especially if the baseline hemoglobin is greater than
130 g/l. However, it has to be kept in mind that the clinical impor-
tance of surragate outcomes such as asymptomatic DVT is not clear
(212). There did not appear to be any significant side effects when



EPO was used to augment PAD in orthopedic surgery patients.

Autotransfusion/CS

The main side effects of autotransfusion/CS consist of air embolism,
coagulation abnormalities and DIC. There continues to be concern
about the use of autotransfusion/CS in patients with sepsis, as well
as in patients with cancer.

Autotransfusion/CS with modern devices is generally safe. Air em-
bolism was a relatively frequent complication of the earliest auto-
transfusion/CS devices but is now a rare complication and appears
to be associated with transfusion of blood under pressure. Contact
of blood with tissue at the surgical site results in initiation of coa-
gulation and subsequent fibrinolysis of salvage (213). Washing the
blood decreases the frequency of these coagulation abnormalities
(214, 215). However, the clinical importance of these abnormalities
is not clear, because most patients seem to suffer no serious adverse
clinical effects from the transfused blood. Temporary hypotension
and hyperthermia occurred in 19% and 6% of patients, respecti-
vely, who received unwashed blood salvaged after orthopedic sur-
gery (216).

A potential consequence of the coagulation abnormalities present
in salvaged blood is DIC. The frequency of the DIC-syndrome is not
clear, although one retrospective study of 36,000 patients reported
18 cases (an incidence of 1 in 2,000) (217). Most of the patients
were extremely ill, and the syndrome appeared to be related to the
patients’ underlying illness rather than to the transfusion. Overall,
the frequency of serious complications such as DIC caused by coa-
gulation abnormalities appears relatively low.

There is concern that malignant cells may be transfused in onco-
logical patients undergoing surgery. Potential transfusion of malig-
nant cells with autotransfusion/CS has been shown in experimental
models (218) and it has been shown that filtering the blood decrea-
ses but does not entirely remove malignant cells from the transfused
blood (219). A leucocyte filter may be more effective (220). Although
some studies have suggested that the prognosis of cancer patients
after surgery seems similar to that of patients who did not undergo
autotransfusion/CS (221-224), the studies are small, nonrandom-
ized and limited to a small number of cancers. Thus, the safety of
autotransfusion in patients with cancer has not been firmly estab-

lished.



Autotransfusion/CS devices should probably not be used in patients
with cancer, unless blood loss is very severe — neither should it be
used in patients with frank infection. The benefit/risk ratio of auto-
transfusion/CS is most favorable in clean surgical operations associ-
ated with large amounts of blood loss.

PAD

Potentiel side effects of PAD include those that result from the dona-
tion process itself and those incurred as a result of the autologous
transfusion.

Regarding the risks of transfusion itself, autologous blood can be
contaminated with bacteria, cause circulatory overload (estimated
risk of 1%) (225), or can be associated with clerical, laboratory or
ward error (causing transfusion of the wrong unit of blood). The
risk of signifcant bacterial infection from a unit of blood is less than
1 in 1 million, and the risk of death is 1 to 9 million (225).

There is insufficient evidence to conclusively indicate whether a po-
licy of preoperative donation is safer or more harmful than using al-
logeneic blood. This is because the small risk of HIV and hepatitis
associated with allogeneic transfusion must be compared with the
possibility of a small increased risk of bacterial infection, transfu-
sion error, and circulatory overload associated with autologous do-
nation — because patients receive more blood overall than patients
who do not predonate.

3.5 Summary

The main findings of the ISPOT meta-analyses are summerized in
tabel 3.1 together with the results of the additional analysis of ad-
verse effects.

The main results of the ISPOT-analyses can be summarized as fol-
lows:

< Aprotinin and TXA, but not desmopressin, decreased the ex-
posure of patients to allogeneic blood transfusion perioperati-
vely in relation to cardiac surgery.

% EPO decreased exposure to perioperative allogeneic transfu-
sion in orthopedic and cardiac surgery.

2%

% ANH seemed to reduce the likelihood of exposure to allogeneic
blood and the total units of allogeneic blood transfused, when



TABLE 3.1

Efficacy, adverse effects and inconveniences

Technology Efficacy! Adverse effects? Inconveniences

Aprotinin Hypersensitivity,

- ardiac 0R0.31(0.25-0.39) renal dysfunction None

Desmopressin

- cardiac OR 0.98 (0.64-1.50) 3) Hypotension None

TXA

- cardiac OR 0.50 (0.34-0.76) 3) None known None

EPO alone Multiple subcutaneous

- orthopedic 0R0.36 (0.24-0.56) Possible increase in DVT?) injections preoperatively

- ardiac 0R 0.25(0.06-1.04) Possible increase in
thrombosis

EPO & PAD No additional inconvenience

- orthopedic 0R0.42(0.28-0.62) None known of EPO when added to PAD

- ardiac 0R0.25(0.08-0.82) None known

ANH 0R0.31(0.15-0.62) None known Reorganization of operating

(marked heterogeneity) room, coordination of team

Autotransfusion/CS Air embolism, coagulopathy | Machine must be available,

- washed: orthopedic RR 0.39 (0.30-0-51) with some requiring

- unwashed: orthopedic RR 0.35 (0.26-0.46) dedicated technician

- unwashed: cardiac RR 0.85(0.79-0.92)

PAD 0R0.17(0.08-0.32) Exposure to more Organisation of predonation
transfusions (allogeneic and cooperation of bloodbank
and autologous) and team

Source: (1)

1) Data from ISPOT-analyses (2-6)
2) From Faughtetal (7)
3) DVT = deep vein thrombosis

all examined trials were pooled. However, there was marked

heterogeneity of the results that made the evidence insufficient.

< Autotransfusion/CS decreased the proportion of patients re-

quiring allogeneic blood transfusion perioperatively in ortho-
pedic surgery. In cardiac surgery autotransfusion/CS was only

marginally effective when used postoperatively. Autotransfu-

sion/CS devices for washed and unwashed blood in orthopedic

surgery appeared to decrease the frequency of exposure to allo-

geneic blood to a similar degree.

% PAD decreased exposure to allogeneic blood but increased ex-

posure to any transfusion (allogeneic and/or autologous).
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There was, on average, about a 1-2 unit reduction in allogeneic
blood requirement associated with the use of most of the tech-
nologies.

When the technologies were employed in the context of a trans-
fusion protocol, the efficacy of the technologies generally de-
creased.

The ISPOT-analyses were updated by Australian follow-up ana-
lyses. Overall, the results seemed to corroborate each other.

The reporting of side-effects in the randomized trials included in
the meta-analyses was frequently incomplete. Analysing other
types of studies, adverse effects were seen in connection with the
technologies aprotinin, desmopressin, autotransfusion/CS and
perhaps EPO.

Use of aprotinin and (probably) TXA reduced the need for re-
operation due to bleeding in cardiac surgery. In the case of EPO,
autotransfusion/CS and PAD there were trends towards lower
rates of postoperative infections.



4

International review of economic
analyses

In addition to reviewing the evidence for the efficacy and safety of
the technologies (2-7), a study was carried out on their cost-effecti-
veness. However, the cost-effectiveness of these technologies is less
certain and is changing because the risks of HIV and hepatitis from
allogeneic blood transfusion have decreased markedly during the
last decade (226, 227). Some authorities have called for an increase
in the use of technologies to minimize allogeneic blood transfusion
(228-231), while others have suggested a more cautious approach,
pointing out that the cost-effectiveness of some of these technolo-
gies appears unattractive (232-234).

The purpose of the study was two-fold: 1) to review and compare
current knowledge about the cost-effectiveness of these technolo-
gies, and 2) to assess the methodological quality of the economic
evaluations using explicit, published criteria. This information can
be used to design future studies that will determine the most cost-
effective methods of using these technologies.

4.1 Search strategy and data collection

An economic evaluation was a priori defined as a study in which
the cost of a technology for decreasing the use of perioperative al-
logeneic blood was compared with a control group receiving allo-

TECHNOLOGIES: Aprotinin
Desmopressin
TXA = Tranexamic acid
EPO = Erythropoietin
ANH = Acute normovolemic hemodilution
Autotransfusion/CS = Autotransfusion/cell salvage
PAD = Preoperative autologous donation
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geneic blood alone. To identify studies, the MEDLINE database
from 1966 to March 1998 was searched using the following terms:
aprotinin, tranexamic acid, desmopressin, DDAVP, erythropoietin,
autologous blood transfusion (MeSH term used), isovolemic hemo-
dilution, normovolemic hemodilution, cell salvage, and autotransfu-
sion. The resulting articles were screened for economic evaluations
using two published economic evaluation search “filters” published
by Briggs and Sculpher (235) and Elixhauser et al (236). In addition,
a key word search using the terms ECON* or COST* was conduc-
ted on a Reference Manager (Version 7.00) database of over 8500
MEDLINE references retrieved by the International Study of Peri-
operative Transfusion (ISPOT). A supplemental EMBASE search re-
stricted to English language journal articles which provided an ab-
stract was performed for the years 1980 to January 1998.

For final inclusion into this review, retrieved studies had to: 1) com-
pare the costs of at least two perioperative transfusion strategies; 2)
include the use of allogeneic blood alone in one of the study arms;
and 3) indicate that the economic evaluation of the technology was
one of the main objectives of the paper. To meet the third criteria, pa-
pers had to present costing methodology in the “methods™ section
and the results of the economic evaluation in the “results” section.

All economic evaluations were divided into one of four types, de-
pending on how the outcome was measured: cost-comparison (only
costs were compared), cost-effectiveness (outcomes were measured
in “natural units” such as cost per allogeneic transfusion avoided),
cost-utility (outcomes were measured as values or utilities), and
cost-benefit (outcomes were converted into monetary units)(237).
Studies were reviewed independently in an unblinded fashion by
two investigators using forms developed for this review. The fol-
lowing was determined for each study: a) the methodology and out-
comes used to determine effectiveness; b) the resources considered
and their method of valuation; ¢) whether a transfusion threshold
was used and adhered to and d) the author’s interpretation of the
results.

The quality of study reporting for all evaluations was then assessed
using guidelines developed by the British Medical Journal Econo-
mic Evaluation Working Party (238). These guidelines were devel-
oped to increase the quality of economic evaluations submitted for
publication and are grouped into three subject areas: study design,



data collection methods, and analysis and interpretation of results.
To measure the completeness of reporting, three investigators eval-
uated each study using a checklist comprising 35 items. Consensus
was reached for all criteria about which there was initial disagree-
ment.

4.2 Results

Eighteen articles reporting 20 economic evaluations were identified.
The articles evaluated PAD (8 evaluations), autotransfusion/CS (8
evaluations), combined PAD and autotransfusion/CS (1 evaluation),
ANH (1 evaluation), a multi-interventional combination of techno-
logies (1 evaluation) and aprotinin (1 evaluation). No studies of des-
mopressin, TXA or EPO met the criteria for an economic evaluation
in this meta-analysis. However, EPO was evaluated in a separate
study and included in the discussion.

The methodological quality of the studies varied considerably.
Opverall, the completeness of reporting was highest for studies of
PAD and lowest for those evaluating autotransfusion/CS.

Aprotinin

One American study published in 1997 compared the costs of full-
dose aprotinin (initial dose: 280 mg, continuous: 70 mg/h, pump:
280 mg) and half-dose aprotinin (initial dose: 140 mg, continuous:
35 mg/h, pump: 140 mg) with that of allogeneic blood.

The cost-comparison analysis determined that half-dose aprotinin
reduced costs by $281 per case while full dose aprotinin increased
costs by $244 per case. Half-dose aprotinin was also found to be as
effective as the full-dose regimen in reducing blood product requi-
rements.

ANH

One cost-comparison study evaluated ANH (239). This evaluation
from the United States determined the local cost of transfusing
either two units of autologous blood (achieved through ANH) or
allogeneic blood. It did not specify any particular surgery and did
not include the costs of extra operating room time or personnel.

Two units of blood obtained by ANH cost $83 compared with
$208 for two units of allogeneic blood (239).



Autotransfusion/CS

The 8 evaluations considered cardiac, orthopedic, vascular, and liver
transplantation operations. Six studies were done in the United
States (240-245) and one each in Canada (246), and Sweden (247).
Seven of the evaluations were cost-comparison studies, one was a
cost-utility analysis, and all were published between 1985 and 1995.
Seven of the eight evaluations studied devices that wash and filter
blood retrieved from the operative field while one studied a device
that returned unwashed cells (240). Seven studies directly compared
autotransfusion/CS with allogeneic transfusion (240-246) while one
study combined it with ANH for orthopedic patients (247).

The results of the cost-comparison evaluations of all autotrans-
fusion/CS varied from a mean saving of $744 per patient (243) to
an additional cost of $587 per patient (244). In general, autotrans-
fusion/CS was cost saving in operations with high transfusion rates
(e.g. liver transplantation and abdominal aortic aneurysm repair).
However, the cost-utility analysis determined that autotransfusion/
CS use during vascular surgery cost $120,794/QALY (Quality Adjus-
ted Life Year) for abdominal aortic aneurysm repair and $578,275/
QALY for aortic graft repair of aortoiliac occlusive disease (245).

PAD

The 8 evaluations considered cardiac, orthopedic, vascular, and uro-
logic operations. All evaluations were published in the 1990’ and all
but one came from the United States (248). Four of the studies were
cost-utility studies using decision analysis (232-234, 249), and the
others were cost-effectiveness (250) or cost-comparison analyses
(239, 248, 251). All studies considered direct costs only.

All studies except that by Roberts (239) found the production and
administration costs of a unit of autologous blood to be greater
than that for allogeneic blood, with the ratio of costs varying from
1.14:1 (233) to 15.1:1 (232). The highest ratios occurred in opera-
tions such as transurethral resection of the prostate in which blood
use is rare (232) and consequently the majority of autologous blood
is not used.

All four cost-utility analyses found predonation of autologous blood
to be more expensive than allogeneic blood, with the cost-utility ra-
tio depending upon the type of surgery. Operations associated with
considerable blood loss such as coronary artery bypass grafting or



hip arthroplasty had the lowest cost-utility ratios ($40.000 to
$508.000/QALY) while operations with less blood loss such as ab-
dominal hysterectomy or transurethral resection of the prostate had
higher cost-utility ratios ($1.3 million to $23.6 million/QALY).

In contrast, four of the eight studies found that PAD was less ex-
pensive than allogeneic blood. According to the authors, the lower
costs of autologous blood in this evaluation

+ resulted from a reduction in ancillary service charges (251)

< was largely caused by the fact that the production charges for
autologous blood were lower than those of allogeneic blood
(239)

% was related to the assumption of a high rate of non-A, non-B
hepatitis in recipients of allogeneic blood (0.5% per unit), in-
corporating the indirect costs of hepatitis infection (248)

% was based on the assumption that the length of hospital admis-
sion (for patients undergoing hip arthroplasty) was an average
of 1.4 days longer in patients who received two units or more
of allogeneic blood (compared with those who received one or
no units of allogeneic blood) (250). This was attributed to an
increased risk of postoperative infection secondary to immuno-
suppression induced by allogeneic blood.

The cost of PAD was the same as that of allogeneic blood alone
when the average increase in length of hospitalization associated
with two or more units of allogeneic blood was reduced to 0.17 days.

PAD and autotransfusion/CS

One study evaluated the combination of both PAD and autotrans-
fusion/CS with the use of allogeneic blood alone (248). This 1991
cost-comparison analysis from Sweden determined the cost of using
allogeneic or autologous blood, with or without an autotransfusion/
CS, to transfuse 1.5, 2.5, or 3.5 liters of blood in orthopedic surgery.

The combined use of these technologies was usually less expensive
than the use of neither, but was considerably more costly than PAD
on its own (248).

Multi-faceted intervention
One American study published in 1992 evaluated a multifaceted
blood conservation program consisting of intraoperative transfu-



sion, postoperative recovery of blood, ANH and a transfusion
threshold of 80 g/L in cardiac patients (252). Blood product usage
was measured prior to the conservation program to compare with
usage during the program. Charges rather than costs were used, and
the cost of the autotransfusion/CS machine itself was not included.

The multifaceted blood conservation program resulted in a net ex-
tra cost of $41 per case.

4.3 Discussion

Pharmaceutical agents: Although some published studies of aproti-
nin mentioned costs (63, 79), only one met our criteria for an eco-
nomic evaluation (253). This study found that a relatively low dose
of aprotinin was associated with a cost saving. There were no eco-
nomic evaluations of TXA. Since aprotinin and TXA are given in
the operating room, decrease the risk of perioperative transfusion,
and (in the case of aprotinin) may decrease the frequency of re-ope-
ration because of bleeding after cardiac surgery (2), they may be
cost-effective in patients with a high risk of transfusion. However,
their benefits must be weighed against the possibility of an increase
in cardiac graft thrombosis (which has neither been established nor
refuted (2, 7) with its inherent clinical as well as economic conse-
quences.

EPO decreases the frequency of allogeneic transfusion (3), and in-
creases the number of units of autologous blood that can be do-
nated preoperatively (123). However, given that PAD appears eco-
nomically unattractive on its own, it is likely that the addition of
costly EPO will make it even more unattractive (except for the small
number of patients who can reliably be predicted to require four or
more units of blood). A recently published ISPOT-related economic
analysis of EPO used alone and as adjunct to PAD in orthopedic
surgery reported that the projected health benefits were modest,
and that the incremental costs per life-year gained were $66 million
and $329 million (Canadian) respectively (254).

ANH: One study found that two units of blood collected with
ANH was cheaper than two units of allogeneic blood (239). Un-
fortunately, the efficacy of the technique was not assessed. A recent
meta-analysis of randomized trials evaluating the efficacy of ANH
suggested that ANH may be effective if more than 1 liter of blood
is withdrawn (4). However, the effect was not statistically signifi-



cant in studies where a transfusion threshold was adhered to. Thus,
the efficacy of ANH needs to be demonstrated with high quality
randomized trials before its cost-effectiveness can be determined.
Costs should include increased operating room time and the use of
all personnel directly involved with the procedure such as an ane-
sthesia assistant.

Autotransfusion/CS: The studies of intraoperative autotransfu-
sion/CS were of poor methodological quality with the exception of
the cost-utility analysis (245). This study found a cost-effectiveness
ratio of greater than $100,000/QALY, largely because of the small
benefit in QALYs. Evidence for the efficacy of these devices usually
came from chart reviews of a small number of patients in single cen-
tres. It was usually impossible to determine how “costs” were der-
ived, or whether they represented true opportunity costs. Com-
monly, neither the cost of the technicians needed to operate the de-
vice nor of the machine itself were considered in the calculations. A
recent doctoral thesis that included the costs of technicians found
that autotransfusion/CS for cardiac and orthopedic surgery cost
more than allogeneic transfusion alone (176). Thus the conclusion
of studies suggesting that autotransfusion/CS is cost saving must be
interpreted with caution, and further comprehensive economic
evaluations in the various types of surgery are needed.

However, autotransfusion/CS has two important advantages over
PAD from an economic point of view. First, the cost of repeated pre-
operative blood donation is avoided. Second, the blood that is col-
lected is not discarded. These factors are especially pertinent in ope-
rations with high transfusion requirements. It would be interesting
to compare the efficacy and cost-effectiveness of simple autotrans-
fusion/CS devices (which do not wash or separate the blood) with
the sophisticated, more expensive machines that were studied in
these economic evaluations.

PAD: Four of the studies of PAD were cost-utility analyses and ex-
cept for surgical procedures in which the blood loss was particu-
larly large (e.g. bilateral hip replacement), the cost-utility ratios
were all greater than $100,000/QALY. The main reasons for the
high cost-utility ratios were the low frequency of HIV or hepatitis
in allogeneic blood, the low requirement for peri-operative transfu-
sion in some operations, and the fact that unused autologous blood
was discarded. Two additional factors would result in even less at-



tractive cost-utility ratios if these analyses were repeated today: the
risks of hepatitis and HIV have decreased even further (226, 227);
and less perioperative blood is being used because transfusion thres-
holds have decreased in many centres. Also, recent studies have
shown that patients who predonate autologous blood tend to rece-
ive more total (autologous and allogeneic) blood, and thus are ex-
posed to a greater chance of receiving the wrong unit of blood (6).
This was not incorporated in any of the economic evaluations.

Given these cost-utility ratios, it is necessary to explore why other
studies concluded that the use of autologous blood saved money
(239, 248). In one study, it was assumed that autologous blood
costs less than allogeneic blood (239). This is highly improbable gi-
ven the logistics of production (255). A second study incorporated
the indirect costs of non-A non-B hepatitis along with a very high
probability of transmission of hepatitis with blood transfusion
(0.5%) (248). The third study assumed that patients undergoing hip
arthroplasty who received allogeneic transfusion had an infection
rate that increased hospital stay by a mean of 1.4 days (250). Even
if allogeneic transfusion leads to an increase in infection, which is
controversial (20, 256, 257), it seems unlikely that this would trans-
late into such a large increase in mean hospital length of stay.

Thus, in general, the economic evaluations suggest that the cost-uti-
lity ratios associated with preoperative donation of autologous
blood exceed those that are conventionally considered attractive
from a cost-effectiveness point of view (258). This might change if it
can convincingly be demonstrated that allogeneic transfusion leads
to an increase in clinically important postoperative infection (with
an associated increase in hospital stay), an increase in the recurrence
rate in patients with malignancy, or if new infectious agents such as
prions are found to be transmitted via allogeneic blood. Further-
more, if costs associated with patient worry and anxiety associated
with allogeneic transfusion were considered, PAD may appear more
attractive.

4.4 Summary

Eighteen articles were identified reporting 20 economic evaluations
concerning cost-effectivness of the technologies. The methodologi-
cal quality of the studies varied considerably. Overall, the studies of
PAD were of highest quality. The mentioned cost-effectiveness ra-



tios represent a comparison of the various technologies with allo-

geneic transfusion, i.e. marginal (additional) effect/marginal costs.
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%%
<

2%
<

2%
s

%%
<

As to pharmaceuticals, there were no eligible evaluations on
desmopressin, TXA and EPO to include in the review. There
was only one study on aprotinin, a cost-comparison, which
found that half-dose aprotinin reduced costs by $281 per case,
whereas full-dose aprotinin increased costs by $244 per case,
when compared to allogeneic blood. A separately performed
economic analysis of EPO in orthopedic surgery concluded that
the projected health benefits of EPO were quite modest while
the cost-effectiveness ratios were in the range of millions of Ca-
nadian dollars per life-year gained.

The only eligible study on ANH determined that two units of
blood collected with ANH were cheaper than two units of allo-
geneic blood. However, the study was based on local costs
(USA) and did not include costs of extra operating theatre time
and personnel.

Results of cost-comparison evaluations of autotransfusion/CS
varied from mean savings of $744 per patient to an additional
cost of $587 per patient, while a cost-utility analysis determined
that autotransfusion/CS during vascular surgery cost $121,000
and $578,000/QALY for two specific operations respectively.

With one exception the studies on PAD found the production
and administration costs of a unit of autologuous blood to be
greater than that for allogeneic blood, with the ratio of costs va-
rying from 1.14:1 to 15.1:1. The cost-utility studies found
predonation of autologous blood to be more expensive than al-
logeneic blood with ratios of more than $100,000/QALY (ex-
cept for surgical procedures in which blood loss was particu-
larly large).

It has to be acknowleged that the methodology of most studies
assessing the technologies (except PAD) was too poor to allow
final conclusions about their cost-effectiveness. Further studies
of good methodological quality are needed to determine the
cost-effectiveness of technologies to minimize perioperative al-
logeneic blood transfusion.
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5

Anvendelsesmgnstre

Som led i projektet blev der i Danmark og de ovrige deltagerlande
foretaget en omfattende dataindsamling i form af to spergeskema-
undersogelser (jf. afsnit 2.2). Hensigten var at afdekke anvendel-
sesmostre og eventuelle variationer pa nationalt plan og — om mu-
ligt — landene imellem. I det folgende kapitel formidles resultaterne
af denne indsats. Indledningsvis (i afsnit 5.1) gives et kort overblik
over alle deltagerlandenes brug af teknologierne inden for to ud-
valgte specialer, der bygger pa den internationale gruppes sammen-
ligningsundersogelse af deltagerlandene (1). I afsnit 5.2-5.6 gives en
grundig praesentation af den nationale, danske undersogelse og
dens resultater. Det skal fremhaeves, at der i spergeskemaunder-
sogelserne eksplicit blev spurgt om teknologiernes anvendelse med
henblik pd at begreense brug af allogent donorblod.

5.1 Hvilke lande bruger hvilke teknologier?

Data fra sporgeskemaundersogelserne i 8 af de 10 deltagerlande
dannede grundlag for sammenligning af brugen af de undersogte
teknologier. Brugen blev sammenlignet indenfor for det ortopzed-
kirurgiske og det hjertekirurgiske speciale, dvs. omrader, som ind-
gik med storst sikkerhed i alle landes undersogelser. Resultaterne er
gengivet som andel af sygehuse med det pageldende speciale, som
er bruger af teknologien (svarende til “afdelinger” i dansk sammen-
heeng). Data fra Spanien og USA blev ikke medtaget, da de hen-

TEKNOLOGIERNE: Aprotinin
Desmopressin
TXA = Tranexamsyre
EPO = Epoitin
ANH = Akut normovolaemisk haemodilution
Autotransfusion/CS = Autotransfusion/cell salvage
PAD = Praoperativ autolog donation

©59

ecccccccce



holdsvis ikke forela pa opgerelsestidspunktet eller var opgjort pa en
usammenlignelig made.

Forbehold: Det skal understreges, at resultaterne i figur 5.1 og 5.2
kun oplyser, om en teknologi er brugt i en afdeling/sygehusenhed og
ikke i hvilken udstraekning (en afdeling, der brugte en teknologi pa
1% af deres patienter, vil have svaret “ja” pa spergsmalet, sdvel som
en afdeling der brugte teknologien i 100% af tilfzeldene). Sporgs-
mal, der skulle belyse omfanget af brugen, blev ogsa stillet i under-
sogelsen, men da der her blev anvendt varierende metodik i de for-
skellige lande, kan resultaterne ikke opgeres som sammenlignelige.

To yderligere begraensninger ved sammenligningsundersogelsen ma
tages i betragtning. For det forste er der tale om simple skriftlige
indberetninger, der ikke har vaeret underlagt nogen systematisk ef-
terkontrol. Variationerne mellem landene viste sig imidlertid at
veere sa stor, at det er usandsynligt, at disse forskelle kan skyldes
upracis indberetning. For det andet var der i enkelte tilfaelde uover-
ensstemmelse respondenterne imellem, om en teknologi blev an-
vendt eller ej. Ifelge en canadisk follow-up undersagelse var dette
typisk tilfaeldet, hvis teknologien blev brugt meget sjeldent, hvoref-
ter de pagzldende steder for alle landes vedkommende (undtagen
Australien) blev registreret som varende brugere. Der ma derfor ta-
ges forbehold for en mulig let overestimering af brugen af teknolo-
gierne.

Teknologiernes brug i ortopadkirurgiske sygehusenheder

Det fremgar af figur 5.1, at leegemidlerne gennemgaende blev brugt
i relativt faerre af de responderende ortopaedkiurugiske sygehusen-
heder end i hjertekirurgiske enheder. Aprotinin blev sjeldent brugt
i alle lande. Desmopressin blev anvendt i knap 20% af enhederne i
Canada og Frankrig og nasten ikke i de ovrige lande. Japan forte
an i brugen af TXA og EPO, mens anvendelsesgraden i de ovrige
lande 14 omkring eller under 10%.

Teknikkerne blev generelt brugt i sterre udstraekning end laegemid-
lerne, hvad angar de ortopzdkirurgiske enheder (jf. figur 5.2).
Mens anvendelsen af ANH og PAD var varierende i de forskellige
lande (for PAD’s vedkommende fra 3% i Danmark til over 50% i
Japan, Australien og Canada), 1a brugen af autotransfusion/CS gen-
nemgdende pd, omkring eller over 20% — med den absolut hejeste
andel i Danmark.



FIGUR 5.1

Andel af afdelinger/sygehusenheder, der var brugere af leegemidlerne inden for

ortopaed- og hjertekirurgi
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FIGURS.2

Andel afdelinger/sygehusenheder, der anvendte teknikkerne

Orthopedic Cardiac
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Teknologiernes brug i hjertekirurgiske sygehusenheder

Som nzevnt var brugen af leegemidlerne generelt betydelig storre
blandt de hjertekirugiske enheder end i ortopadkiurugien, jf. figur
5.1. Dette geelder iszr aprotinin og TXA. Desmopressin blev deri-
mod brugt betydeligt sjeldnere i alle lande undtagen Canada. Hvad
angar EPO, 14 Japan igen i top med over 70%, mens brugen i de
ovrige lande var moderat eller 14 pa nul.

Vedrorende brugen af teknikkerne viser figur 5.2, at autotransfu-
sion/CS med en enkelt undtagelse (Australien, 40%) var anvendt i
over 50% af landenes hjertekirurgiske enheder, som var med i un-
dersogelsen. Andelen af enheder, der brugte ANH, varierede fra 41-
100% mellem landene.
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Evidensbaseret anvendelse?

Monstret for anvendelse af teknologierne varierede betydeligt fra
land til land. Udfra et overordnet synspunkt kan Danmark savel som
Holland og Skotland betragtes som lande, hvor brugen af teknolo-
gierne var relativ lav med undtagelse af aprotinin, ANH og auto-
transfusion/CS inden for hjertekirurgien. Det er vaerd at bemaerke, at
sygehusene i visse lande brugte desmopressin, som i flere meta-ana-
lyser ikke var fundet effektivt (2, 40, 41). Den udstrakte anvendelse
af EPO pa japanske sygehuse hanger muligvis sammen med, at Ja-
pan har varet hjemsted for flere klinisk kontrollerede forseg med
EPO for en af producenterne.

I Danmark anvendtes aprotinin og iseer TXA, som begge har effekt
(2), i forholdsvis udstrakt omfang inden for hjertekirurgien. Det
samme gelder for autotransfusion/CS (5), der er fundet effektivt pa
det ortopaedkirurgiske og kun marginalt effektivt pa det hjertekirur-
giske omrdde. Desmopressin og PAD var de mindst anvendte af tek-
nologierne herhjemme. Dette ma betragtes som tilfredsstillende set i
relation til savel evidens for effekt som omkostningseffektivitet.

5.2 Den danske undersggelse — medvirkende afdelinger

Som nzrmere beskrevet og begrundet i afsnit 2.2 indgik der en bred
vifte af specialer og subspecialer i det danske delprojekt. Under-
sogelsen af teknologiernes anvendelse var i lighed med de andre
lande baseret pa to spergeskemaundersogelser, hvis udformning er
narmere beskrevet i afsnit 2.2. Responsen pd undersogelserne frem-
gar af tabel 5.1. Afdelingerne var sa vidt muligt grupperet i henhold
til leegelige specialer. Opdelingen skal dog tages med forbehold, idet
ikke alle afdelinger var rene, entydigt specialeafgraensede afdelinger.

De 231 afdelinger (pa 61 sygehuse), der besvarede sporgeskemaun-
dersogelse 1, dannede samtidig udgangspunkt for den opfelgende
sporgeskemaundersogelse II. Seks afdelinger udgik dog af under-
sogelsen i forbindelse med den anden sporgeskemaundersogelse, da
de viste sig at vaere fusionerede eller nedlagte i tiden mellem de to
sporgerunder. Undersogelsens endelige omfang var 225 afdelinger
(jf. tabel 5.1), fordelt pa 60 sygehuse'.

15 Som hovedregel findes der pa de enkelte sygehuse hgjst én afdeling for hver af specialerne. Undtagelsen er Rigshospitalet, hvis cen-
terstruktur gor, at den samme specialebetegnelse optraeder ved flere centre. Antal afdelinger i tabellernes grupperinger (fx anaestesi-
afdelinger) er derfor ikke identisk med antallet af deltagende hospitaler.



TABEL 5.1

Besvarelsesprocenter for spargeskemaundersggelse 1 og Il

SURVEY 1 SURVEY 2
Departments/Specialties| ~ SentN Responded N |Responserate|  SentN Responded N |Response rate
General surgery 29 28 97% 27 20 74%
Vascular surgery’ 1 1 100% 1 0 0%
Gastroent. Surgery 6 5 83% 5 4 80%
Plastic surgery 4 3 75% 3 3 100%
Cardiac surgery? 5 5 100% 5 4 80%
Urology 6 6 100% 5 4 80%
Soft tissue surgery3 29 29 100% 27 15 56%
Gynecology 34 32 94% 32 27 84%
Neurosurgery 5 5 100% 5 4 80%
Orthopedic surgery 39 37 95% 37 32 86%
Ear-Nose-Throat surgery 22 20 91% 19 18 95%
Total excl. Anestesia 180 171 95% 166 131 79%
Anestesia 61 60 98% 59 56 95%
Total 24 231 96% 225 187 83%

1 Karkirurgi (vascular surgery) udfares pa ca. 10 hospitalsafdelinger, oftest som en selvstaendig funktion under en afdelingsledelse, der tillige
rummer ét eller flere grenspecialer. Der blev p& opgerelsestidspunktet kun identificeret én afdeling, der udelukkende udfarte karkirurgi

2 Hjertekirurgi (cardiac surgery) udfares pa thoraxkirurgiske afdelinger
3 Parenkym-/organkirurgi (soft tissue surgery) er ikke selvstandigt leegeligt speciale

Den samlede besvarelsesprocent var 96% for spergeskemaunder-
sogelse I og 83% for sporgeskemaundersogelse II. Forskellen mel-
lem besvarelsesprocenterne svarer ganske godt til, at det var bety-
deligt mere arbejdskraevende at udfylde skema II. Anzstesiafdelin-
gerne, der er den storste og mest repraesentative afdelingsgruppe,
hvad angar geografisk og sygehusmassig fordeling, havde meget
heje besvarelsesprocenter pa hhv. 98% og 95%. Der gores op-
merksom p4, at de anforte besvarelsesprocenter kun er udtryk for,
at der i det hele taget blev responderet pa sporgeskemaet. Iszer ved
det meget omfattende sporgeskema II var langt fra alle spergsmal
besvaret. Antallet af besvarelser vedrerende de enkelte sporgs-
mal/emner er anfort i de respektive tabeller.

5.3 Brugeller ikke-brug i Danmark

Preemisserne for resultaterne i dette afsnit er de samme som for den
internationale sammenligningsundersogelse beskrevet i afsnit 5.1.
Derfor gor det samme forbehold sig gaeldende for hele afsnit 5.3 in-
klusive tabel 5.2, 5.3 og figur 5.3, nemlig at resultaterne kun oply-
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TABEL 5.2

Brugere og ikke-brugere af én eller flere af de undersggte teknologier

User Non user Total
Departments/Specialties N % N % N
General surgery 16 59% N 41% 27
Vascular surgery 1 100% 0 0% 1
Gastroent. Surgery 2 40% 3 60% 5
Plastic surgery 2 67% 1 33% 3
Cardiac surgery 5 100% 0 0% 5
Urology 1 20% 4 80% 5
Soft tissue surgery* 13 48% 14 52% 27
Gynecology 24 75% 8 25% 32
Neurosurgery 1 20% 4 80% 5
Orthopedic surgery 20 54% 17 46% 37
Ear-Nose-Throat surgery 8 42% n 58% 19
Total excl. Anestesia 93 56% 73 44% 166
Anestesia 45 76% 14 24% 59
Total incl. Anestesia 138 61% 87 39% 225

* Parenkym-/organkirurgi er ikke selvstzndigt lzgeligt speciale

ser om, at en teknologi bruges (i omfanget 1% til 100%), men ikke
udsiger noget om omfanget af brugen. (Kvantiteten af brugen be-
skrives efterfolgende i afsnit 5.4). Og det skal atter understreges, at
der i sporgeskemaerne eksplicit blev spurgt om teknologiernes an-
vendelse med henblik pad at begraense brugen af allogent donorblod.

I tabel 5.2 anfores, hvilke afdelinger der angav at veere “bruger” eller
“ikke-bruger” af mindst én af teknologierne, opdelt efter afdelings-

type.

Mere end halvdelen af de kirurgiske afdelinger (56%) var brugere
af én eller flere af teknologierne. 1 de tvargdende anzstesiafdelin-
ger, der betjener flere af disse specialeafdelinger inden for det en-
kelte sygehus, var bruger-andelen 76%.

P4 sygehusniveau (dvs. de medvirkende afdelinger fordelt pa de en-
kelte sygehuse) var der syv ud af 60 sygehuse (12%), hvor teknologi-
erne slet ikke blev brugt. Ikke-brugergruppen udgjorde ca. en tredje-
del af de medvirkende sma lokalsygehuse. Alle store og mellemstore
sygehuse var brugere. Ogsd de sterre lokalsygehuse var brugere, dog
med en enkelt undtagelse. For ca. 70-80% af de store, mellemstore sy-
gehuse og starre lokalsygehuse var det geldende, at mindst halvdelen
af afdelingerne angav at vaere brugere af en eller flere af teknologierne.
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FIGUR5.3
Brug og ikke-brug af de enkelte teknologier
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Figur 5.3 beskriver, hvor mange kirurgiske afdelinger, der var bru-
gere hhv. ikke-brugere af den enkelte teknologi. Anzstesiafdelin-
gerne indgar ikke i opgerelsen.

Laegemidlet TXA var den mest anvendte teknologi (38 %; dvs. 63 af
166 afdelinger), efterfulgt af autotransfusion/CS, som i per- eller
postoperativ form blev anvendt af 17% (29 af 166) af de respon-
derende kirurgiske afdelinger. PAD brugtes af ferrest afdelinger.
Ogsa leegemidlet desmopressin var sjeldent brugt.

Mens anvendelse af leegemidlerne (som alternativer til blodtransfu-
sion) primeert ligger indenfor kirurgernes ordinations- og ansvars-
omrade, er autotransfusion/CS og ANH teknikker, der fortrinsvis
anvendes inden for anastesiafdelingernes regi. Det var derfor rele-
vant at opgere disse teknikkers brug i relation til de medvirkende
anzastesiafdelinger:

% Autotransfusion/CS blev brugt af 44% af anzstesiafdelingerne
(26 af 59) fordelt pa 23 sygehuse.

< ANH blev brugt af 16 % af anastesiafdelingerne (10 af 59), sva-
rende til 10 sygehuse.



TABEL 5.3

Andel afdelinger inden for det enkelte speciale, der bruger den pageldende teknologi

Aprotinin | Desmo- TXA EPO ANH | Autotr/ | PAD N

Departments/Specialties pressin a

General surgery 11% 48% 4% 11% 7% 7% 27
Vascular surgery 100% 1
Gastroent. Surgery 20% 20% 20% 5
Plastic surgery 67% 33% 3
Cardiac surgery 80% 20% 80% 60% 100% 20% 5
Urology 20% 20% 5
General soft tissue surgery® 4% 4% 44% 7% 4% 27
Gynecology 3% 9% 75% 6% 32
Neurosurgery 20% 5
Orthopedic surgery 3% 8% 16% 51% 3% 37
Ear-Nose-Throat surgery 37% 5% 19
Total excl. Anestesia 7% 3% 38% 6% 9% 17% 2% 166

* Parenkym-/organkirurgi er ikke selvstendigt lzgeligt speciale

Af ovenstdende tabel 5.3 fremgar, hvor stor en andel af hver af de
11 typer specialeafdelinger der var brugere af de enkelte teknolo-
gier.

TXA anvendtes inden for flest specialer — og var iseer meget udbredt
inden for nogle typer specialafdelinger. TXA brugtes siledes af to-
tredjedel af de medvirkende 32 gynzkologisk-obstetriske afdelin-
ger, af ca. halvdelen af de 27 almenkirurgiske og de 27 organkirur-
giske afdelinger, samt af en tredjedel af de responderende 19 ore-
naese-hals-afdelinger. I lighed med aprotinin, brugtes TXA desuden
pa fire ud af fem thoraxkirurgiske afdelinger.

Autotransfusion/CS anvendtes af godt halvdelen af de 37 ortopzed-
kirurgiske afdelinger og af samtlige medvirkende thoraxkirurgiske
afdelinger.

De thoraxkirurgiske afdelinger og almenkirurgiske afdelinger var
dem, der anvendte flest typer af teknologier (6 af 7 teknologier). De
neurokirurgiske afdelinger anvendte feerrest typer teknologier (1 af
7 teknologier).

5.4 Kvantificering og specificering af brugen
Mens resultaterne af den forste spargeskemaundersogelse kun gav
information om brug og ikke-brug af teknologierne uanset brugens
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omfang, havde den anden, opfelgende sporgeskemaundersogelse til
formal at indhente oplysninger om graden af brugen pa afdelin-
gerne samt en raekke andre detaljerede forhold. Imidlertid var be-
svarelsesprocenten lavere ved undersogelse II end ved 1, jf. tabel 5.1.

197 tilfeelde forela flere oplysninger om, i hvilket omfang de enkelte
teknologier blev brugt. Afdelingerne besvarede et uddybende skema
for hver teknologi, de var brugere af (jf. afsnit 2.2). I dette afsnit op-
gores afdelingernes svar vedrerende omfanget af deres brug af den
enkelte teknologi. Der kan foreligge flere svarskemaer fra samme
afdeling, safremt denne var bruger af flere af teknologierne. Af de
uddybende skemaer omhandlede 62 legemidlerne (besvaret af de
kirurgiske afdelinger), mens 35 omhandlede teknikkerne (overvej-
ende besvaret af anastesiafdelingerne, i enkelte tilfeelde af de kirur-
giske afdelinger).

Legemidlerne

Ingen af afdelingerne brugte leegemidlerne udelukkende i klinisk
kontrollerede forseg. Af tabel 5.4 fremgar, at de afdelinger, som
gennemforte forseg, ogsa var brugere i almindelig klinisk praksis.
TXA var det leegemiddel, der oftest blev anvendst i forseg. Forsegs-
virksomheden med TXA var iszer knyttet til gynaekologisk-obstetri-
ske afdelinger (6 ud af 11).

Som det fremgar af tabel 5.5 blev lzgemidlerne i 90% af tilfzeldene
(56 af 62) kun anvendt “somme tider” eller “yderst sjeeldent”. TXA

TABEL 5.4

Anvendelse inden for klinisk kontrollerede forsag og/eller i daglig klinisk praksis
Use Aprotinin Desmopressin TXA EPO Total
In clinical practice 5 3 34 5 47
In clinical practice & trials 1 - n 3 15
Total 6 3 45 8 62
TABEL 5.5

Kvantificering af anvendelse i klinisk praksis

Use in clinical practice Aprotinin Desmopressin TXA EPO Total
Routinely - - 4 - 4
Most of the time - - 2 - 2
Some of the time 5 2 27 2 36
Almost never 1 1 12 6 20
Total 6 3 45 8 62
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blev anvendt “rutinemeessigt” eller “ofte” af fem gynaekologisk-
obstetiske afdelinger og en enkelt thoraxkirugisk afdeling.

Legemidlerne blev af de forskellige specialer anvendt til felgende
operationer:

% Aprotinin anvendtes primert inden for hjerte/kar-kirurgien (for-
stegangs og flergangs koronar by-pass, forstegangs og fler-
gangs hjerteklapudskiftning og fiernelse af abdominalt aorta-
aneurysme) sekundert inden for almen kirurgi (prostatektomi,
kolektomi, leverkirurgi, hysterektomi og TURP).

% Desmopressin blev brugt ved hjerteoperationer og inden for gy-
nakologien (hysterektomi).

+ TXA blev ligeledes brugt ved hjerteoperationer, men er hovedsa-
geligt anvendt af gynaekologerne ved hysterektomi. TXA brug-
tes endvidere af almen- og parenkymkirurger (ved samme ope-
rationer som aprotinin) og af ere-naese-hals-leeger (tonsillek-
tomi).

< EPO anvendetes i ortopzdkirurgien (ryg-, hofte- og kneopera-
tioner), i gastro- og parenkymkirurgien (ved tilsvarende opera-
tioner som aprotinin og TXA) og endeligt af gynaekologer (hy-
sterektomi) og ore-naese-hals-leeger (tonsillektomi).

Aprotinin og desmopressin blev anvendst til patienter i antikoagula-
tionsbehandling savel som patienter, der ikke var det. Ogsd TXA
blev anvendt til begge typer patienter, primeert dog til ikke-antiko-
agulansbehandlede patienter. EPO blev helt overvejende anvendt
“alene” og kun i enkelte tilfelde i tilknytning til PAD.

Den danske Legemiddelstatistik (259) angav 1998-salgstallene for
sygehussektoren i definerede degndoser (DDD) pr. 1000 indbyg-
gere som folgende: Aprotinin <0,006; TXA 0,03 og EPO 0,16. Des-
mopressin var ikke anfert. Afregningspriserne inkl. moms var 0,98
mio. kr. for aprotinin, 2,07 mio. kr. for TXA og 69,37 mio. kr. for
EPO. Tallene viste dels et lavt forbrug af aprotinin og TXA, dels en
forholdsvis stor udgift til EPO. I statistikken tages der dog ikke hen-
syn til, hvorvidt leegemidlerne bruges i transfusionsbesparende oje-
med i forbindelse med operation eller til andet klinisk formal.

ANH
ANH anvendtes af 10 ud af i alt 59 anzstesiafdelinger. Teknologien
blev anvendt af folgende antal afdelinger til folgende operationer:



2%
<

3 afdelinger til hjertekirurgi (forstegangs og flergangs koronar
by-pass, forstegangs og flergangs hjerteklapudskiftning), af én
afdeling yderligere til fjernelse af abdominalt aorta-aneurysme,
af en anden yderligere til rygoperationer.

2%
<

3 afdelinger til ortopaedkirurgiske indgreb (kneoperationer, stiv-
gorende ledoperationer samt hoftealloplastikker).

< 1 afdeling til colon- og rectum kirurgi.
< 1 kun til Jehovas Vidner.

+ Uoplyst — 2 afdelinger.

Kvantificering af brugen:

Inden for hjertekirurgien var det kun én af de tre anzstesiafdelin-
ger, der anvendte ANH rutinemeessigt (100%) ved hjertekirurgiske
operationer. P4 de to evrige afdelinger var anvendelsesprocenten
for ANH ved de navnte operationstyper betydeligt lavere (< 50%).
Anvendelsesgraden inden for colon-rectum kirurgi la endnu lavere
(£10%). Anvendelse ved ortopadkirurgiske operationer blev angi-
vet som sjelden. Anzstesiafdelingen, der i 1997 havde etableret an-
vendelse af ANH ved rygoperationer, forventede en anvendelses-
procent pa >75%.

Autotransfusion/CS

26 ud af 59 anastesiafdelinger brugte autotransfusion/CS (i samar-
bejde med de respektive ortopaedkirurgiske og hjerte- og karkirurgiske
afdelinger, de betjener). Afdelingerne repraesenterede 22 sygehuse +
Rigshospitalet med sine fire anzstesiafdelinger pa fire forskellige cen-
tre. Fem af afdelingerne havde kun anvendt teknologien siden 1997.

Folgende antal afdelinger anvendte teknologien til felgende opera-
tioner:

< 5 afdelinger til hjertekirurgi (forstegangs og flergangs koronar
by-pass, forstegangs og flergangs hjerteklapudskifining), af én
yderligere til fjernelse af abdominalt aorta-aneurysme, af en an-
den yderligere til hofteoperation.

+ 1 afdeling til fjernelse af abdominalt aorta-aneurysme og lever-
transplantation.

< 7 kun postoperativt til hofte- ogleller kneoperationer.

< 3 kun peroperativt til rygoperationer, i to tilfzlde yderligere til
hofteoperationer og i ét ligeledes til knaoperationer.



TABEL 5.6

Anvendelsesform af autotransfusion/CS fordelt pa operationstyper*

Surgery (ardiac Res. AAA** Back Hip Knee
Post - - 5 1
Intra 2 5 1
Intra + Post 5 1 3 1
Total 5 3 8 13 13

*Exd. 3 anastesiafdelinger, hvor specifikation vedrarende operationstype ikke foreld
** Res. AAA= fjernelse af abdominalt aorta-aneurysme

% 3 til ortopeedkirurgiske indgreb uden naermere specifikation.

% 7 bade per- og postoperativt til ryg-, hofte- ogleller kneopera-
tioner, i ét tilfzelde yderligere til fiernelse af abdominalt aorta-
aneurysme.

De 26 afdelinger anvendte autotransfusion/CS pa folgende vis:

% Per- og postoperativ anvendelse — 12 afdelinger.

>

+ Kun peroperativ anvendelse — 4 afdelinger.
< Kun postoperativ anvendelse — 10 afdelinger.

23 af afdelingerne havde yderligere oplyst, ved hvilke operationer
teknologien blev anvendt hhv. per- og postoperativt. Ifolge tabel 5.6,
var postoperativ autotransfusion/CS ved knzeoperationer den hyp-
pigste anvendelsesform.

Kvantificering af brugen:

Inden for hjertekirurgien benyttede 4 afdelinger teknologien rutine-
maessigt (100%) til forstegangs og flergangs koronar-by-pass, forste-
gangs og flergangs hjerteklapudskiftning, mens en femte afdeling
kun benyttede autotransfusion/CS til to af disse operationstyper og
i betydelig mindre udstreekning (5%). Anvendelsesprocenten ved
knee- og hofteoperationer var ved postoperativ brug gennemgaende
hoj (80-100% med fa undtagelser), mens den var noget mere varie-
rende ved peroperativt brug. Ogsa ved rygoperationer og fjernelse af
abdominalt aorta-aneurysme var anvendelsesgraden svingende.

Anvendt udstyr:

% 9 afdelinger (anzstesi eller ortopaedkirurgi) havde udelukkende
udstyr til postoperativ autotransfusion/CS (5 Stryker Consta-
Vac, 2 HandyVac, 1 Socotrans, én har ikke oplyst merket).
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¢ 11 anzestesiafdelinger havde cell saver (8 Haemonetics, 3 Elec-
tromedics AT1000), som blev anvendt peroperativt — og i 4
tilfeelde ogsd postoperativt. Andre 4 havde serskilt udstyr til
postoperativ autotransfusion/CS (2 Strycher ConstavVac, 2 Sol-
cotrans).

¢ 5 anaestesiafdelinger (tilknyttet hjertekirurgien) anvendte hjer-
telungemaskinens autotransfusions-reservoir, samt postopera-
tiv autotransfusion af spildt, mediastinalt blod.

% 1 anestesiafdeling havde ikke givet anvendelsesoplysninger.

PAD
Kun 3 afdelinger (fra 3 forskellige sygehuse) angav, at de anvendte
PAD, dog kun i sjeldne tilfzlde.

5.5 Retningslinier, beslutningstagning og generelt syn pa
brugen

197 tilfzlde blev der givet uddybende oplysninger om anvendelse af
den enkelte teknologi. Afdelingerne havde besvaret et skema for
hver teknologi, de var brugere af. Sporgsmalene om retningslinier,
beslutningstagning og vurdering af brugen (se tabellerne 5.7-5.9)
blev for leegemidlernes vedkommende besvaret af de kirurgiske af-
delinger og for teknikkernes vedkommende primert af anzstesiaf-
delingerne (i mange tilfeelde i feellesskab med de tilhorende kirurgi-
ske afdelinger).

Findes der retningslinier (policies/qguidelines) for anvendelsen?

142% af tilfeeldene (37 ud af 88) angav brugerne, at afdelingen ikke
havde guidelines vedrerende den anvendte teknologi. Safremt der
fandtes retningslinier, var de oftest ikke nedskrevet. Kun 21 ud af
51 guidelines fandtes i skriftlig form.

TABEL 5.7

Retningslinier for teknologiernes anvendelse (til reduktion af allogen blodtransfusion)

Use Aprotinin | Desmopr. [ TXA EPO ANH  |Autotr./CS| PAD Total
No guidelines 2 1 25 4 - 5 - 37
Non-written guidelines - 2 12 1 3 n 1 30
Written guidelines 4 - 5 2 3 7 - 21
Total 6 3 Y] 7 6 23 1 88*

* Excl. 9 ubesvarede
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Hvem beslutter?
Ifolge tabel 5.8 er det i overvejende grad kirurgerne, der tog beslut-
ning vedrerende brug af leegemidlet TXA, mens beslutning ved-
rorende autotransfusion/CSe i hgj grad var en falles sag for anz-
stesileeger og kirurger.

TABEL 5.8

Beslutningstagning vedrgrende teknologiernes anvendelse

Decisionmaker | Aprotinin |Desmopressin TXA EPO ANH Autotr./CS Total
Surgeons 3 1 30 4 4 4
Anesthetists 2 - - 1 4 3 10
Both 1 13 2 1 15 32
Other 1 1 1 2 5
Total 6 3 43 8 7 22 89*

*Excl. 8 ubesvarede

Hvad mener brugerafdelingerne generelt om de enkelte teknologiers
anvendelse?

Flest tilkendegivelser vedrerte TXA og autotransfusion/CS. TXA
ansds helt overvejende brugt i “passende” omfang. Autotransfu-

sion/CS ansas anvendt “passende” i totredjedel af udtalelserne (iseer
i forhold til hofte-, knee-, rygoperationer og hjertekirurgi) og “for
lidt” (ved hofte -, knee-, rygoperationer) i de resterende tilfeelde. Da
man (ifelge tabel 5.7) kun i begreenset omfang har haft skriftlige
kriterier for teknologiernes anvendelse som basis for et mere gene-

relt udsagn, skal meningstilkendegivelserne i tabel 5.9 tages med

forbehold.

TABEL 5.9

Brugernes syn pa omfanget af de enkelte teknologiers anvendelse generelt*

Use Aprotinin  |Desmopressin TXA EPO ANH Autotr./CS PAD
Used too much 4 1 - -
Used about right 5 2 34 4 6 33 -
Not used enough 1 4 4 4 16 1
Total 6 2 42 8 11** 49%* 1

*Incl. 5 forhenveerende brugere

** ANH og autotransfusion/CS: Antal besvarelser t vedrerende 8 specifikke operationer, afgivet af hhv. 6 og 22 anstiafdelinger
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5.6 Sammenfatning

En sammenligning af brugen i alle deltagerlandene inden for or-
topaed- og hjertekirugien viste et meget varierende anvendelses-
menster fra land til land. Brugen af legemidlerne, iszr aproti-
nin og TXA, var generelt betydeligt starre blandt de hjertekirur-
giske afdelinger/enheder end i ortopaedkirurgien. Inden for orto-
padkirurgien var brugen af teknikkerne mere udbredt end bru-
gen af leegemidlerne. Danmark var et af de lande, hvor tekno-
logiernes anvendelse med enkelte undtagelser var relativ lav.

Godt halvdelen af 166 afdelinger, der udferte kirurgiske ind-
greb fordelt pd 60 sygehuse, og trefjerdedel af 59 anaestesiafde-
lingerne brugte mindst én af teknologierne. Pa sygehusniveau
var der syv lokalsygehuse, der slet ikke brugte teknologierne.
(Resultaterne giver kun information om, at teknologierne bru-
ges, men ikke i hvilken udstraekning). TXA blev brugt af den
storste andel af de afdelinger (38 %), der udferte kirurgiske ind-
greb, og blev anvendt inden for flest specialer, mens PAD og des-
mopressin brugtes af ferrest afdelinger. Autotransfusion/CS
blev anvendt af naesten halvdelen af anaestesiafdelingerne (44%).

P4 de enkelte afdelinger blev TXA kun i 13% af tilfeldene an-
vendt rutinemeessigt eller hyppigt, og aprotinin, desmopressin
og EPO blev anvendt i en endnu mere begranset grad. Kun en af
tre anzestesiafdelinger, som brugte ANH ved hjerteoperationer,
gjorde dette rutinemeessigt. Anvendelse af ANH ved ortopaed-
kirurgiske operationer var sjzlden. Hos de 26 afdelinger, der an-
vendte autotransfusion/CS, skete anvendelsen pa 12 afdelinger
per- og postoperativt, pa fire kun peroperativt og syv kun post-
operativt. Autotransfusion/CS anvendtes rutinemeessigt i fire af
fem anzestesiafdelinger ved fire typer hjerteoperationer og blev
brugt med en nzesten lige sd hej anvendelsesgrad postoperativt
ved knze- og hofteoperationer.

142% af tilfeeldene havde afdelingerne, der anvendte teknolo-
gierne, hverken skriftlige eller ikke-skriftlige retningsliner for
den enkelte teknologi. Skriftlige retningslinier forld i 24% af
tilfeeldene. Beslutningen om anvendelse af leegemidlerne blev
primeert taget af kirurgen, mens beslutningen vedrerende tek-
nikkerne for det meste blev taget af anzstesilaege og kirurg i fael-

lesskab.
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Holdninger

Ikke-brugeres holdninger til teknologierne belystes som del af de
nationale undersogelser i deltagerlandene, jf. afsnit 2.2. Resulta-
terne fra den danske undersogelse praesenteres i det folgende.

6.1 Hvad mener ikke-brugerne?

Respondenter, der i spargeskemaundersegelse I havde oplyst, at de
ikke var brugere af de undersogte teknologier eller kun anvendte en
eller to af disse, blev i anden spergerunde bedt om at besvare ikke-
bruger-skemaer vedrerende de ikke anvendte teknologier. Der var
tale om tre typer skemaer: et ikke-bruger skema for legemidler og
PAD (besvaret af sygehusenes kirurgiske afdelinger) samt to ikke-
bruger-skemaer for hhv. ANH og autotransfusion/CS (besvaret af
sygehusenes tvaergiende anaestesiafdelinger (med fa undtagelser, jf.
afsnit 2.2). Her drejede det sig siledes om anzestesilaegernes hold-
ning til teknologiernes anvendelse i relation til de pa sygehuset re-
prasenterede kirurgiske specialer?s.

Deltagende afdelinger
Besvarelsesgraden, frafald og begrundelser herfor er beskrevet i ta-
bel 6.1 pd naste side.

TEKNOLOGIERNE: Aprotinin
Desmopressin
TXA = Tranexamsyre
EPO = Epoitin
ANH = Akut normovolaemisk heemodilution
Autotransfusion/CS = Autotransfusion/cell salvage
PAD = Praeoperativ autolog donation

16 Anaestesiafdelinger, der betjener specialeafdelinger, har i vid udstraekning svaret pa disse specialers vegne. Anstesiafdelinger pa
sygehuse, hvor der kun er en samlet kirurgisk afdeling, har ofte set det relevant at give svar for flere af speciale-omraderne.
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TABEL 6.1

Respons pa ikke-brugerskemaer og specialefordelingen

Questionnaires Pharmaceuticals + PAD! ANH2 Autotransfusion/(S3
Mailed: 161 49 36
Returned: 128 (80%) 47 (96%) 34(94%)
Insuffient answered, excluded:

- commentet “lack of relevans” 9 7 5

- commentet “turned to be user”# - - 5

- not commentet 1 - -
Valid: 108 (67%) 40 (82%) 24(71%)

Valid answers in relation to different
types of surgical departments:

General surgery 17 22 13
Vascular surgery - 6 3
Gastroent. surgery 3 24 18
Plastic surgery 2 5 -
Cardiac surgery 2 1 -
Urology 3 22 15
Gynecologi 23 24 15
Neurosurgery 4 4 -
Ortopedic surgery 30 27 20
(Ore-Naese-Hals 12 12 8
Soft tissue surgery 12 - -
Total 108 147 92

1) Besvaret af 108 kirurgiske afdelinger, svarende til den anforte specialefordeling
2

)

) Besvaret af 40 anastesiafdelinger med 147 udtalelser vedr. de anforte specialer
3) Besvaret af 24 anastesiafdelinger med 92 udtalelser vedr. de anfarte specialer

)

4) Fik tilsendt bruger-skema i stedet

Holdninger vedrerende legemidlerne (tabel 6.2)
Samlet set tegnes der folgende billede:

% Flest udsagn gik pa manglende kendskab (clinicians not fami-
liar).

< For lidt erfaring fik naestflest udsagn (lack of experience).

< Udsagnene for dyrt, alternativer er mere effektive og ikke-over-
bevist om virkningen delte tredjepladsen (too expensive, alter-
natives more effective, not fully convinced it does work).

Set i forhold til de enkelte teknologier, kunne folgende fremhaeves:

% TXA var generelt den mest kendte. Her var der relativt feerrest,
der angav manglende erfaring.
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TABEL 6.2

Begrundelser for ikke-brug af leegemidler

Aprotinin | Desmopres. TXA EPO (alone) | EPO (PAD) Total

(N=105) | (N=102) (N=56) (N=100) | (N=103)
Clinicians not familiar 75 80 36 64 60 315
Convinced it does not work 3 3 3 5 5 19
Not fully convinced it does work 10 4 10 5 7 36
Alternatives more effective 7 9 4 10 7 37
Concern about side effects 1 3 2 4 14
Too expensive 6 3 2 16 12 39
Not so cost-effective as alternative 1 1 2 3 5 12
Not on/restricted formulary 1 1 2 5 4 13
Lack of experience 28 24 il 28 27 118

2%
<

%%
<

%%
<

EPO ansis af flest som for dyrt.
Svarene for EPO+PAD og EPO alene var nasten identiske.

Aprotinin og TXA fik flest udsagn om, at man ikke var fuldt
overbevist om virkningen.

Set i forhold til specialerne, viste der sig gennemgaende det samme

billede for alle specialer. Af serlige karakteristika kunne der frem-

heaeves folgende:

%%
<

Aprotinin: Ortopaedkirurger var hyppigst ukendte med aproti-
nin (23 af 75 udtalelser) efterfulgt af gynaekologer (17 af 75).

Desmopressin: Monsteret lignede aprotinin. Ogsa her var det
flest ortopaedkirurger (25 af 80 udtalelser), der var ukendte med
teknologien, efterfulgt af almenkirurger og gynakologer (begge
15 af 80).

TXA: Generelt mere kendt end aprotinin og desmopressin, men
samtidig den teknologi, der var mindst kendt blandt ortopaed-
kirurger (18 af 36 udtalelser).

EPO: Ogsé her var ortopadkirurger mindst kendt med tekno-
logien (19 af 64 udtalelser) efterfulgt af kirurger og gynzkolo-
ger (begge 13 af 64).
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Holdninger vedrerende teknikkerne (tabel 6.3)
Samlet set var

< mangel pd erfaring den hyppigste begrundelse (lack of experi-
ence).

2%

< manglende kendskab den nzsthyppigste forklaring (clinicians
not familiar).

< nastefter nevntes for hoje omkostninger, efterfulgt af tvivl
mht. effektivitet og evidens (too expensive, alternatives more
effective, not fully convinced it does work).

Dette monster gjaldt gennemgaende alle specialer — der var ingen
vasentlige afvigelser.

ANH: I sammenligning med de to andre teknikker var mangel pa
erfaring her langt den hyppigst nzevnte faktor (inden for nzsten
alle specialer), mens omkostningerne var henvist til en femteplads.
Manglende kendskab og tvivl om effektiviteten blev navnt som
nummer to og tre, hvad angar hyppighed. Som kommentar anforte
en anastesiafdeling, at man ansd ANH for tidskravende. Et par an-

dre anestesiafdelinger omtalte vanskeligheder i forhold til samar-
bejdet med blodbanken.

Autotransfusion/CS: Tkke-tilstedevaerende udstyr til autotransfu-
sion/CS naevntes som en primar begrensende faktor, efterfulgt af
mangel pd erfaring og — til en vis grad — kendskab. Forholdsvis
mange syntes, at det var for dyrt.

PAD: Udover mangel pa kendskab og erfaring, var der en del (iszer
ortopadkirurger), der ansd PAD som for dyrt. Supplerende be-

TABEL 6.3
Begrundelser for ikke-brug af teknikker

ANH (N=147) Autotr./CS (N=92) PAD (N=100) Total
Clinicians not familiar 65 30 1 136
Convinced it does not work 5 6 2 13
Not fully convinced it does work 31 1 9 41
Alternatives more effective 28 13 6 47
Concern about side effects M 9 - -
Too expensive 14 24 16 54
Not so cost-effective as alternative 12 10 8 30
Lack of experience 106 'y} 28 176
Do not have autotr. equipment - 54 - -
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merkninger omhandlede i flest tilfeelde mangel pa faciliteter/mulig-
heder i blodbanken eller pa sygehuset generelt. En afdeling omtalte
en aftale (agreement) om, ikke at anvende PAD i Danmark. Det blev
papeget, at PAD vil vare svart at organisere pd en travl afdeling og
der blev spurgt, hvem der skulle tage ansvar for blod og patient.

6.2 Videnskabelige selskabers synspunkter

Der gennemfortes telefoninterviews med reprasentanter for Dansk
Kirurgisk Selskab'?, Dansk Ortopaedkirurgisk Selskab, Dansk Sel-
skab for Anzstesiologi og Intensiv Medicin samt Dansk Selskab for
Klinisk Immunologi (jf. afsnit 2.2). Hovedpunkterne gengives i te-
matiseret form.

Transfusionsomradets betydning inden for selskaberne

At gennemfore operationer med minimalt blodtab saledes at blod-
transfusion kan undgés og at vere tilbageholdende med forbrug af
donorblod ansas for en vigtig grundholdning igennem 1990’erne —
ikke mindst i forhold til kvantitativt store omrader som fx led-, ryg-
og traumekirurgi.

Patienterne mentes at have en forholdsvis afslappet holdning til
transfusionsbehandling. Efter information om, at blodtransfusion
kun gives, sdfremt det er absolut nadvendigt samt forsikring om, at
alt donorblod er screenet, har patienterne sjeldent indvendinger.
Det blev understreget, at patienten skal informeres om de med trans-
fusionsbehandling forbundne ricisi, og at der ber udferdiges egnet
informationsmateriale hertil (268).

Transfusionsomradet udgjorde i hovedparten af selskaberne ikke et
fast, selvsteendigt tema, men blev taget op til diskussion i det enkelte
selskab efter behov. Transfusionsbehandling opfattedes som et om-
rade, der indgar i mange andre kliniske problemstillinger og sam-
menhenge, som det ikke kan adskilles fra. Transfusionsomradet
havde derimod en central placering i forhold til blodbanksvirksom-
hed. Alternative teknologier ansds primert at hore ind under anze-
stesiologerne, dog ogsa at veere af interesse for blodbankerne udfra
en felles interesse i at nedbringe donorblod-forbruget mest muligt.

Interessen for problemstillinger vedrerende blodtransfusion og
eventuelle alternative teknologier mentes forst at veere vagnet for al-

17 Dansk Kirurgisk Selskab daekker udover kirurgien (dvs. organ-/parenkymkirurgi og almen kirurgi) ogsé de fem grenspecialer: thoraxkir-
urgi, plastikkirurgi, urologi, kirurgisk gastroenterologi og karkirurgi. Selskabet har funktion som moderselskab, idet grenspecialerne
samtidigt har hver sit selskab.



vor herhjemme i de senere ar. En forklaring kunne vere, at der ikke
tidligere har veret nogen indenfor feltet, der har folt sig naturligt
ansvarlig for udviklingen af omrdadet, eller som har pataget sig ini-
tiativ og ansvar herfor.

Kliniske retningslinier (guidelines) vedrgrede blodtransfusion og
alternative teknologier

Ingen af selskaberne havde pa interviewtidspunktet beskaftiget sig
med udviklingen af guidelines eller retningslinier specifikt ved-
rorende blodtransfusion eller alternative teknologier.

DSKI havde siden 1994 udarbejdet transfusionsmedicinske standar-
der, som lebende bliver opdateret. Disse omhandler blodbanksvirk-
somhed (og kommer i den forbindelse ganske kort ind pa PAD),
men beskeftiger sig ikke med, hvordan man klinisk kan bruge pro-
dukterne.

Faglige moder, workshops og videreuddannelse

Selskaberne havde pa interviewtidspunktet dels haft en vis fore-
drags- og kursusvirksomhed pa transfusionsomradet dels taget en-
keltemner som fx cell-saver og autolog transfusion op til diskuss-
ion i selskabet. Hos to af selskaberne var transfusionsrelaterede em-
ner en del af det obligatoriske program for videreuddannelse til spe-
ciallege. Det samme var pa planlegningstadiet hos et tredje sel-
skab. Det fjerde selskab havde pa davarende tidspunkt ingen for-
maliserede uddannelsesaktiviteter om transfusionsproblematikken,
men gjorde opmaerksom p4, at mange unge laeger fik et kursus om
blodtransfusion i lokalt regi, ndr de kom ind pa sygehusene. To af
selskaberne fremhaevede, at de gerne sd undervisning og videreud-
dannelsen pé transfusionsomradet styrket — ogsé inden for sygeple-
jerskeuddannelsen.

Udbredelse af alternative teknologier

Tilbagemeldingerne fra de fire selskaber var som folger: Et selskab
ansd markedet for leegemidlerne herhjemme som beskedent. Det
gjaldt iseer aprotinin og desmopressin, men til en vis grad ogsa
TXA, som ansés for effektivt pad ganske fa omrader. Hvad angar
teknikkerne, formodedes det, at thorax/hjertekirurgers, ortopaed-
kirurgers og — om end maske i lidt mindre grad — karkirurgers in-
teresse primeert ville samle sig omkring cell-savere.



Med hensyn til fremtidig brug af PAD var selskabet mindre optimi-
stisk — bl.a. fordi der spores en vis modstand fra blodbankerne.
Hertil kom, at EPO, der i udlandet ofte blev anvendt i forbindelse
med PAD, heller ikke var ret udbredt herhjemme, selvom det har
vist sig effektivt. Selskabet naevnte, at PAD maske burde indkalku-
leres i blodbankernes budgetter, og at der ved hjelp af god organi-
sering og hensigtsmassig anvendelse af EPO maske kunne skabes
mulighed for at anvende PAD i begranset omfang ved udvalgte
store operationer, fx tarmkreeft.

Ogsé et andet selskab nzvnte blodbankerne som en barriere i for-
hold til anvendelse af PAD, som selskabet selv var positivt indstillet
overfor — ligesom man var overfor autotransfusion/CS af dreenblod.
Hvad angar ANH, havde man diskuteret teknikken, men mente
ikke at den anvendtes herhjemme.

Et tredje selskab mente, at ANH var velkendt i Sverige, men meget
lidt brugt i Danmark. Selskabet ansa ANH ogsa herhjemme som et
udviklingsomrdde af interesse for sdvel anzstesiologer som blod-
banker, ikke mindst pd grund af egede muligheder for tilrette-
leggelse af haemoterapien via nye computerprogrammer. Auto-
transfusion/CS-teknologien derimod var herhjemme helt overve-
jende knyttet til anaestesiomradet og kirurgerne — i modstning til
USA, hvor ogsa blodbankerne var involveret. Hvad angéar PAD var
det selskabets opfattelse, at gevinsten var lille i forhold til en meget
stor omkostning og papegede, at man selv i USA nu var pa tilbage-
tog. At PAD i det hele taget diskuteredes beroede pa en steerk over-
vurdering af risikoen for virusoverfersel (HIV og hepatitis). Udover
nogle ortopaedkirurger, der gerne si PAD-programmer etableret,
mente selskabet ikke, at PAD generelt havde mange fortalere blandt
laegerne herhjemme.

Det fjerde selskab havde det indtryk, at blodbankschefer var afvi-
sende overfor PAD, da der var tale om et tungt og dyrt program.
Desuden ansas risikoen for forbytning at vere lige stor som ved tra-
ditionel transfusion. Det mentes, at ANH-teknikken blev udfert pa
fa, mindre operationssteder i privat regi, men sjzldent pa hospita-
lerne, hvor der arbejdes med jevnligt skiftende bemanding pa
anastesiafdelingerne. Teknikken kraver et team med kendskab og
erfaring og skal settes i system for at kunne hdndteres hensigts-
meessigt og forsvarligt.



6.3 Sammenfatning

% Ikke-bruger-afdelingerne anforte i forste omgang manglende
kendskab og erfaring som begrundelse for at teknologierne
ikke blev anvendt, efterfulgt af betenkeligheder vedrerende
faktorer som omkostninger og evidens for effekt. TXA var den
teknologi, flertallet var mest fortolig med. Mindst kendt var
TXA blandt ortopaedkirurger. EPO ansas at vare for dyrt. Der
var nogen tvivl om virkningen af aprotinin, men ogsa af TXA.

< I forhold til ANH anfertes manglende erfaring samt hensyn til
organisatoriske forhold som begrensende faktorer, mens det
for autotransfusion/CS’s vedkommende primert drejede sig
om mangel pd udstyr. PAD, som man ligeledes var uerfaren
med, ansas dels som for dyr, dels pdpegedes manglende facili-
ter og samarbejdsmuligheder pa sygehusene.

¢ Transfusionsbehandlingen opfattedes af de Videnskabelige Sel-
skaber som et omrdde, der uadskilligt indgik i mange forskellige
kliniske problemstillinger og sammenhznge, hvorfor det ikke
udgjorde et selvsteendigt omrade i flertallet af selskaberne. Kun
i forhold til blodbanksvirksomhed indtog omridet selvsagt en
central placering. Selskaberne var ikke involveret i udvikling af
retningslinier og var i varierende omfang engageret i andre for-
midlingsaktiviteter vedrerende teknologierne. Undervisning og
videreuddannelse, ogsa for sygeplejersker, enskedes styrket.
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De samlede ISPOT-resultater i et dansk
perspektiv

Projektets samlede resultater blev diskuteret i en bredt sammensat
gruppe af eksperter, som reprasenterede de 8 vigtigste specialer i
transfusionssammenhzng og enkelte andre interesseparter, jf. kapi-
tel 2. Projektets resultater, de pd madet rejste problemstillinger og
gruppens tilkendegivelser danner tilsammen baggrund for det efter-
folgende kapitel. Der kan opsummeres som falger:

Antifibrinolytika (aprotinin, desmopressin og TXA)

Resultater: Meta-analyserne viste, at savel aprotinin som TXA
havde effekt i forhold til begransning af forbrug af allogent blod,
mens desmopressin blev fundet ineffektivt. Der forela ikke tilstraek-
kelig materiale i form af evalueringer til at udsige noget sikkert og
endeligt om disse leegemidlers omkostningseffektivitet.

I Danmark blev aprotinin alt i alt kun anvendt i begraenset omfang.
Anvendelsen skete primert inden for hjerte-karkirurgien. TXA vi-
ste sig at veere den mest brugte og bredest anvendte af teknologierne
i Danmark mhp. begraensning af blodtransfusion, om end der sjzl-
dent var tale om rutinemaessig brug. Hjertekirurgi og gynakologi
var hoved-anvendelsesomraderne. TXA var ogsa det mest kendte af
lzegemidlerne blandt ikke-brugerne. En undtagelse var ortopzedki-
rurgien, hvor bdde TXA og aprotinin var forholdsvis ukendte og
ikke blev anvendt.

TEKNOLOGIERNE: Aprotinin
Desmopressin
TXA = Tranexamsyre
EPO = Epoitin
ANH = Akut normovolaemisk haemodilution
Autotransfusion/CS = Autotransfusion/cell salvage
PAD = Praoperativ autolog donation
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Diskussion: Hvad angér evidens syntes brugen af leegemidlerne her-
hjemme til en vis grad at korrespondere med meta-analysernes fund
af klinisk effekt. Eksempelvis var desmopressin den naestmindst an-
vendte af alle undersogte teknologier. Uanset mangelfulde resultater
fra omkostningsevalueringer og klinisk kontrollerede forsag af TXA
inden for ortopzdkirurgien, var det ikke usandsynligt, at TXA og
aprotinin kunne vare de mest omkostningseffektive blandt teknolo-
gierne. En afgerende faktor var imidlertid at fa indhentet mere viden
om disse leegemidlers bivirkninger pa savel kort som lang sigt. Brug
af aprotinin kunne anses som acceptabel, selvom aprotinin er dyrere
end TXA ud fra den betragtning, at aprotinin i modsaetning til TXA
kan forhindre re-operationer pga. bladning (dvs. ifelge ISPOT-ana-
lyserne, mens den australske update fandt, at ogsa TXA kunne for-
hindre re-operation). Ud fra et dansk perspektiv kunne de antifibri-
nolytiske farmaka se ud til at repraesentere et interessant felt for
nogle af specialerne.

EPO

Resultater: EPO blev fundet effektivt til at begraense forbrug af allo-
gent blod inden for hjertekirurgien og ortopadkirurgien. Dette gjaldt
for savel EPO alene som EPO i kombination med PAD. Effekten skal
imidlertid sammenholdes med, at EPO, hvad angar omkostningsef-
fektivitet (pr. vundet levedr), 1a langt over den evre graense, der al-
mindeligvis anses som acceptabel. Det viste sig da ogsa, at EPO var
meget lidt udbredt herhjemme. Anvendelsen kan betegnes som
yderst sjzlden og en vigtig begrundelse herfor var netop, at det er for
dyrt.

Diskussion: T udlandet, iseer USA, var brugen af EPO tet forbundet
med en meget mere udbredt anvendelse af PAD (der ligesom EPO
ikke er omkostningseffektivt). Herhjemme ansas EPO ikke for en
teknologi, der ber indga som almindelig behandlingsmulighed med
henblik pa at begrzense blodforbruget. Kun i helt szerlige tilfzelde (fx
hos Jehovas Vidner eller blandt meget specifikke patientgrupper)
ansds anvendelsen som relevant.

ANH

Resultater: Stor heterogenitet i meta-analyserne var drsag til, at der
for ANH’s vedkommende - til trods for at teknologien sd ud il at
have effekt i forhold til at begraense forbrug af allogent blod — ikke
kunne pavises nogen helt klar og afgerende evidens herfor. Vurde-



ringen af omkostningseffektiviteten burde derfor afvente flere vel-
gennemforte kliniske forsog.

ANH blev brugt i meget moderat omfang herhjemme, nemlig pa
anzstesiafdelingerne pa under en sjettedel af sygehusene. Anven-
delsen skete overvejende ved hjertekirurgiske og ortopaedkirurgiske
indgreb. Der var dog, med en enkelt undtagelse, tale om forholds-
vis lave anvendelsesgrader set i forhold til den enkelte type opera-
tion. ANH var den blandt de undersegte teknikker, hvor der i storst
omfang udtryktes mangel pd erfaring og tvivl pa effekten.

Diskussion: At undersogelsen af effekten invalideredes af metodolo-
giske problemer er beklageligt ud fra den betragtning, at ANH umid-
delbart syntes anvendelig pa danske sygehuse, fx hos yngre menne-
sker ved store operationer. ANH kraever dog en vis planlegning og
samarbejdsmaessig koordinering (anzstesiologisk og kirurgisk per-
sonale samt evt. blodbank) og kan derfor vare tidskraevende at gen-
nemfore. Det mentes, at ANH (og eventuel ogsd andre af teknologi-
erne) anvendes i private klinikker, hvor tilretteleeggelsen maske er
lettere, men en undersegelse heraf 1a uden for projektet. Med en oget
sikkerhed om evidensen kunne ANH maske blive et interessant ud-
viklingsomrdde herhjemme.

Autotransfusion/CS

Resultater: Af meta-analyserne fremgik, at per- og postoperativ au-
totransfusion/CS havde effekt med hensyn til at begreense forbrug af
allogent blod ved ortopaedkirurgiske indgreb. Dette gjaldt for tek-
nikker med sdvel vasket som uvasket blod. Inden for hjertekirurgien
begrensede effekten sig til, at autotransfusion/CS blev fundet mar-
ginalt effektiv i postoperativ form med uvasket blod. Retransfusion
af det opsamlede blod kunne medfere komplikationer som luftem-
boli og koagulationsforstyrrelser, som dog var relativt sjeeldne. Tek-
nologien ansas generelt som sikker. Dette gjaldt dog ikke for anven-
delse ved operation af kraftpatienter — her var sikkerhedsporgsma-
let endnu uafklaret. De okonomiske evalueringer af autotransfu-
sion/CS var metodologisk utilstreekkelige og derfor inkonklusive.
Tilsyneladende var besparelserne storst, nar der var tale om indgreb
med stort transfusionsbehov.

Autrotransfusion/CS blev brugt af 44% af anestesiafdelingerne
(svarende til 23 sygehuse) og var, efter TXA, den nzst mest an-
vendte af teknologierne herhjemme. Anvendelsen skete overvejende



ved hjerteoperationer, hvor teknologien med en enkelt undtagelse
anvendtes rutinemaessigt, samt inden for ortopaedkirurgien. Her var
anvendelsesprocenten for postoperativ brug ved knz- og hofteope-
rationer med f4 undtagelser gennemgéende hgj. Begrundelser for
ikke at bruge teknologien var, at man ikke var i besiddelse af ud-
styret eller manglede erfaring, men ogsa at det ansds at vere for
dyrt.

Diskussion: Ud fra en klinisk synsvinkel fremstod autotransfu-
sion/CS som det médske mest interessante emne blandt teknologi-
erne, som ogsd umiddelbart er anvendeligt i det danske sygehus-
vaesen. Der var dog den indvending, at den potentielle risiko i form
af spredning af knogle-, vaevs- og plastpartikler endnu ikke syntes
at veere tilstreekkeligt belyst — hverken i forhold til per- og postope-
rativ brug eller i et langtidsperspektiv. At anvende blod, der var
vasket, ville formentlig kunne reducere problemet. P4 den anden
side var udstyr til vasket blod noget mere bekosteligt end udstyr til
uvasket blod. Autotransfusion/CS ville kraeve tzet samarbejde mel-
lem anzaestesiologisk og kirurgisk personale.

PAD

Resultater: 1folge meta-analyserne blev PAD fundet effektivt til at
begrense forbrug af allogent blod — imidlertid kunne der ved PAD
pavises et oget forbrug af blod, hvis man sd pa alle typer blod, dvs.
allogent og autologt blod. Der var ikke fundet bevis for, at PAD var
mere sikker end allogen transfusion — ej heller, at det var mere ska-
deligt. Hvad angar omkostningsnytten (pr. QALY) af PAD, oversteg
denne klart greensen for, hvad der traditionelt anses for acceptabelt.

Herhjemme blev PAD anvendt af tre afdelinger og kun i sjeldne
tilfeelde. At det var for dyrt, var én af begrundelserne for ikke at an-
vende teknologien, men mangel pa faciliteter og samarbejdsmulig-
heder med fx blodbanken navntes ogsa som arsag.

Diskussion: At PAD forte til mere transfusion, set ud fra et forbrug
af autologt og allogent blod, var et yderligere minuspoint, der kunne
lzegges til den herhjemme udbredte opfattelse, at PAD var en for dyr
og tung teknologi. En procedure som ikke passer ind i dansk trans-
fusionspraksis og som ikke engang havde veret bevist at veere min-
dre risikabel end almindelig transfusion. Uanset dette, syntes der at
vaere nogle kirurger savel som patienter, der ensker sig PAD som et
valgbart tilbud herhjemme. Andre havde det synspunkt, at forholdet



gevinst contra omkostninger og andre ulemper ved PAD taler mest
for, at teknologien ber udgd som valgmulighed i daglig klinisk prak-
sis. Dette bl.a. under henvisning til det betryggende bloddonor- og
transfusionsstystem, vi har herhjemme og den tillid, vaesenet nyder i
befolkningen.

Kliniske retningslinier vedrgrende teknologierne

Der blev fundet nogle gennemgdende treek i undersogelserne, som
er veesentlige, nar der skal tegnes et helhedsbillede af teknologierne
og den gzldende transfusionspraksis. Det drejede sig for det forste
om, at effektiviteten af den anvendte teknologi ifelge meta-analy-
serne formindskedes betydeligt, ndr en transfusionsprotokol blev
anvendt. For det andet viste det sig, at der mht. omfanget af brugen
af de enkelte teknologier herhjemme eksisterede store forskelle mel-
lem afdelingerne (ogsa inden for samme speciale). Og sidst, men
ikke mindst, at der kun i godt halvdelen af tilfzeldene foreld kliniske
retningslinier for anvendelse af den enkelte teknologi pa den enkelte
afdeling, og at disse igen kun i halvdelen af tilfeeldene var nedfaeldet
i skriftlig form. Spergsmalet om, hvor evidensbaseret disse retnings-
linier mon har veret, ma ses i lyset af, at evidensen knap nok kunne
fastslas for alle teknologier i dette projekt. Mangel pa evidens i ret-
ningslinier gor sig ogsd geldende i andre lande pé det ovrige trans-
fusionsomréde. En canadisk evaluering viste saledes, at der blandt
17 kliniske retningslinier (clinical practice guidelines) vedrerende
brug af rede blodlegemer og frisk frossen plasma kun var én, som
var baseret pa systematisk review og som angav graden af evidensen
og styrken af rekommandationerne (260, 261).

Generel optimering af transfusionspraksis

Det var forst op igennem 90’erne, at man i stigende grad begyndte
at fremskaffe de for omradet nedvendige oplysninger om, hvor me-
get der transfunderes, af hvem og til hvem — og at det matte erken-
des, at Danmark indtager en serstilling ved at have et meget hgjt
forbrug af blod. Nogle ansd, at drsagen kunne ligge i den omfat-
tende danske blodbanksservice samt de forholdsvis lave omkost-
ninger ved donorblod — og en deraf folgende tradition for et ikke
seerligt restriktivt blodforbrug. En anden mulig forklaring gik ud
p4, at der var sa mange forskellige parter involveret i beslutningerne
om transfusion. Det vil sige, at en klarere arbejdsdeling og/eller et
bedre samarbejde méske ville kunne manifestere sig i et mindre for-
brug af blod — snarere end i en storre anvendelse af nye teknologier.



Der synes i hvert fald at vaere brug for de lokale transfusionsrad,
som det i Sundhedsstyrelsens vejledning (27) henstilles at fa opret-
tet pa alle sygehuse.

En anden relevant (og sandsynligvis billig) made at begranse blod-
forbrug og undgéd transfusionskomplikationer pa er forfinelse af
den kirurgiske teknik. Der syntes at have varet en tendens til at fo-
kusere meget pa farmaka og apparatur pa sygehusene og forholds-
vis lidt pa at udvikle og felge kliniske retningslinier samt pd uddan-
nelse og trening. Omhyggelig operationsteknik som blodbespa-
rende indsats er dog ikke nadvendigyvis tilstraekkelig i sig selv, fx kan
blodtab ikke undgés ved store ortopzd- og hjertekirurgiske opera-
tioner.

Hvad siger patienterne?

Den generelle opfattelse var, at patienterne (og befolkningen som
sadan), havde udtalt tillid til det hjemlige transfusionsvaesen. Ud-
over Jehovas Vidner, var der dog ind i mellem tilfzelde, hvor patien-
ter frabad sig transfusion, fx kvindelige patienter inden for gy-
nzkologi/obstetrik. Det var ikke undersegt, i hvilken grad og hvor-
dan patienter informeredes om risici ved blodtransfusion eller ved
brug af alternativer. I Canada, hvor PAD er en konkret valgmulig-
hed, blev der i forbindelse med ISPOT-projektet udarbejdet et be-
slutningsstette-veerktoj for patienter med oplysning om fordele og
risici ved almindelig blodtransfusion contra PAD med henblik p3,
at patienterne aktivt kunne inddrages i valget mellem disse to
muligheder. Beslutningsstetteverktojet vil ikke kunne bruges her-
hjemme i den aktuelle udformning, men vil kunne tjene som inspi-
ration i forhold til, at der ogsa herhjemme er en stigende bevagenhed
for, at patienten far andel i den forhdndenvaerende evidensbaserede
information.
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