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A parscensl view on the develogpmenis in the Ssst Anglia BTS
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Willem H. Ouwshang
Consultart Hagmatologist/lecturer in Transfusicn Medicine

The BTE kas to inmovate to survive because of the major implications
af the introduction of recombinant protsins which will raplace
plasma—d=rived prohtein concentrates in the asar futurs,

&n important problem in relaticn to the planning st the futurs nf the
BTS is that we do not know when the tec. proteins will be introduc=d
o the market; Ut that 1+ il will have major consogucnces iS5 Clesr.
New promi Lﬁg tresults in incraasing expression lovals of Fnctcr VILI
in £=211 gulture have be=n published recantly in Mature and 3~5 yoars
a=eSm o B eNE s s E S e e TN e N B e s n e s et o S aEsha by = gaad
SGUESSS

Firom the moment of introduction of rec.Factor YII! the volum=a of
plasma collecticn will be down-regulzsted. The number Df donatisns will

than 52 dotermined by the cacods for srybhroecyte— o plotolat—
concentrates gr polyclonal gammaglobulin greraratLu.s Therefors it is
EEns5ible TS reduce abuse of platelef concentrates, which is clossly
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t HLA class I
=2:2% =pacific allsantigens combined with poor survivsl of
atelets. Disinizshing the do

modifications in the pr
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reiated o the high incidonce of slloimpunization sgain

L1

(U

=2 of zllcipmunization can bs
narstion of our celiular
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@my cpinion that the future of a modern BTSE will concentrste on
DN T e s e D s cl SR e S e e e e B E S e el =
gz ot the Zeatee in cell—processing,. c=ll-culturing, mezanlation
—function and cell-preservatics is extremely limited. By meanc
ive resgarch programmes the centre should %ry to improve
irn this fizld, which will facilitzai=z the integration of
iss in the fisld of Transfusion Medicine.

e
i
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[a} ts future, the centre still maintaz

cowstion of reagents with ceritsin specificities)
te. In areas whare industry has proved te provide
ity at competitive prices and the reagent market will move
locrzl o marcrlcnal reagents. The gentre has to to redefine

fAlthough &y tims has been rather shaort to form an imaression of the
overall crganizatimm of the centre and the level of performance, I
Fops thst @y pa=rsonal gpindion will stimilate the discussion about the
Future developments and chaness which could and must take plsce.

LI

fidapiation of the centre to the teoday’ s Standards of Transfusion
By vn el aRUNERENEs s B G te g shart mex cosvies relatod Ostaezbios
within its srgénizsticsn is only possible, if the managerial structurs
T the BTS becomes more flexible, less hiararchical and mste2 opert. [he

0

Cen tF should bsvoms mor= cpen—mindad to new developments and it
should be sxplained tc the personnel why major modifications in the
tasks of the centre ara nzaded. It 18 a my person=sl wish to maks tha
SEntrs aeore sservice-—-minded.
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o facilitste naw developmenis we will try and pursus the creation of
strong resasroh group, which actually will help to bBreak dows the
walls betwesn the fast moving fields of biomedical research and the
classic trapnsfusion sspvice. We need support for this at 2ll levels. R
Wo will try to merge the rosearch programme with tRat of the
immunology and the haemateology groups on the Addenbrocks s site.

After these introductory generalirations I will try g create a clear
picture of prssible futuwre developments. Because of the limited time I
had for the preparation of this document detailsd calculations of the
firancial consequences are not yet available. Furthermgrs my
restiricted Lnowlsdge of your lapguage hss certainly hampered me
cometimes 1n giving & cleasr definition of the problems.

My geEnsral visw on new develspmants is divided in the following
chaptars:

Chapter 1 Redurtion of activities

Chapter 2 BenendBEl S e Rabteic ol alins = b o= 2 G ps v omer b !
Ehapter = Automation and computerizaticon

Chapt=r 4 Component preparaiion

Chaptar 5 Adaptation of the guality of cell concentrates
5hapte*" A Flzatelet SURPGrt, & -;:g*vn-nl olan

Chapt=r 7 Upgrading of immunchasmatnlogy

Chapter B New daevelopments in viroloay

Chaptar 9 Cryocbinlogy and tissue basking

Chapter 10 Mumoral and cellular ismunotherapy

Chapteyr 11 Perconnel

Chapter 12 Training and education

Chagter 12 The manasgeriszl structure

Chapter 14 Suality sssurance

Chapt=r i3 The pramisses

Chapter 14 Thae budget and list of invesiments

Organograms
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. Chaptear 1

Reduction af activities

1.1 Introduction: Some activities could ba raduced without diminishing
the guality of the ssrvice. The decision whether or not a particular
activity or facility should be snded depends mainly on finances:
although the sooizl consequences can not bz ignorad. The relatisn with
the persaonnel and the unions should be optimized so that thers is a
broad acceptance for the needs to change.

1.2 Resnent=: Socme cf the erythrocyte typing reagents producsed in the
ETS do mot mest the high standards realizsd by the industry.
Industrial production is highly compstitive snd a lot of extra’ s, iike
*rAwnlng Frogrammes are organized by the Commerh*al firms. Besrauss of
tha pigd introduction of monaclone«l typing reagents, the polyclanal
Shies will lose their application within five years. I suggest a
reduction of the activities in this fizld. However there where the
centre can campsts with industry in prics and guality (cell panels,
enzyme prepsrations, control cells) the service can bz sxtendad.

1.5 Washing—up facilities: The recycling of glass tubes, a2tec. is still
maintsained in the centre. Disposables have now besn introduced in most
tiransfusion centers for hygiene reasons— and most probably alsc for
financial reasons.

produLt are p.uhas d in dlEDDEmblE ula:tlcs. Tna nesd for autcclave
facilitiss is prohably related to the racycling of cotton wool only.
Both thzse ac tivitias can be reducsd to ;2 minimum needed far QA& and
R&ED facilities

1.5 Distilled watesr and saline: Borh products ars groduced on site.
Ths centre should either increase these activities {e.g. for the whole
Region) or this activity should ceas=. The guality of the =aline
soluticon is far sway from acceptable standards for- GLP.

1.4 Cantesn: A high psrcentage of the personnal is using the lunch
facilities at ths Addenbrooke s site. A more formal relstion with the
Addenbrooke’s Hospital for this service would creats the possibility
to reduce the size of the canteen in the BTS. The service for the
senior staff is out of proportion. One central coffee and tea ssrvice
point for ths staff and the donors is snough.

1.7 Privste laboratories: Most of the senior staff membzrs do have
tailer—made laboirstories for themsslves. Working in splendid isclation
doss not result in top performance. Besides these laboratories ars
although completely equipped are insffectively utilised. They should

. therefore be made available as soon as possible for new activities,

1.8 Administrstive department: The number of secretarial and
gdmlnlﬁfrafﬂwe pzopls is rather high. Dn basis of my euperiesnces with
butch BTS & the ratio of audministration/laboratory zpscs sezms= to be
_Qmplntﬁly ou+ of balance.

A comparizon with other canters could belp us top decide how to improve
the organizaticon of the clerical work and whsther s reduction in thi=
sector is possihla. Whether this can be realized will depend strengly
on thea level of computsrizstion. A highar degree of compatibility
betwesn the word-prucessors, personal computers and tha main-frame
systsm ig exiremely relevant in this aspect.
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.2 The dornor sessionz=; The donor session cirganization is extremely
oxpensive berause all the teams are working from Cambridge-basiz. The
high costs for overnight stays in hoteis and the leong travelling
distances can be reduced by the ppzning of a satellite centre. where
donortoams are sited. Also donor sessicns can take place on this nsw
sita. Because of its central position in the region and its largs
papulation NMgrwich seems praeferable.
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‘ Chapt=r 2

2 Donor/BTS relation, a wish for improvement

g.t Introduction: A donor whe has conce srnterad the ETS system should
be motivated to remain donor. The investments needed to enter and
remove a psrson from the system are high {administrative activitis=s)
Certainly when a donor is alsc phenotypad for red cell bhloocdgroups
others than ABO and Rh(D), HLA class I and I1 and platelet
alloantigens the invested capital is at lsast 400 pounds. Thus the
relationship with such donors must ba intensified. Besides the more
frequent the doner blood of a particular donor has pass=d all the
standard tests (virclogy and ARD/Rhesus typing) the bettar the
safaquards will b= that no mistakes are mada.

.2 Proposszl: Thus I suggest to imtensify the relation betwe=n the
donors and the centrz and such a proegranme will LGeg profitzble on short
term. At the moment the donor turnover is too high and is partially
respensible for the pogr gplanning of the plasma producticn capacity.
Fer some years various BTS¢ have started FR programmes to improve
donor/BTS rzlation. Soms suggssticns for such = praogramme sars:

i} the foundation of a donor sccisty

ii) open days st the centre

1ii) mailing of an information bulletin tc all donars

iv} re—avaluating the rewarding svstem

v) introduyction ot an donor ID card (s=2e later infra)

Vi) inzressing the number of donors which are bBlad at the

premises of the centres

¥ii) intensifigcation of the training programms of the donor

attendantis to make them aware of their crucial rpls as = brideges

betw=en the dongr and the centre

viii}) education in schools

2.5 Donor counselling: Since the number of scisening tests for
virslogy status and surrogate tests (ALT test) is steadily increasing,
W2 are confronted with a major problem in the relation with our
donors. An important task for the BTS is to protect ths donor for
adversa gffocts related with the donation. &n increasing number of
donctrs will not be allowed to donate because = particular scresaning
test is positive. Rejaction will in the majority of the dongrs cause
toncern about their general kezlth., It is 3 meral sbligation for the
BTS tp explain a donor why he or she was rejzcted and the consaguenses
of the positive tzst(s). Clcoss cooperation with the BF ‘s and
specialized counselors (in case of HI infecticn) is nesded. Our
attitude at the momant iz based on "no informstion, no advice and ne
support®. On gthical grounds thers is a wish for improvemsnt asnd a
adequate counseling in the first phase by someonz from the BTS will
halp ws to improve the relation with our donors.

(8

2.4. Conclusjon: I realize that this iz a very glohal planp to
intensify our PR activities. The realiration of these plans i3 however
a must, beceuse the donars are one of the two wings an which the BTS
is flying. In the coming five years we must reduce the turnover rate.
L s N S s mmE s initisted, the effect can be sasily measured on an
annual basis. A3 mentioned in my introduction of this paragraph this
prograwme will be profitable on a short—term. To start FR activities
more funds ara needed.
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‘ Chapter =

7 )

& Automation/computerization

2.1 Introducticn: The level of automation will ingrzase further in the
period 90-22. To gptimize the computer main frame wusages the
pussibility should ke creataed to downlosd main frame datz onto
pairsonal computers (FLY), This implies that the sutomstion in the
administrative and staff sector must b5e coordinatsd in close
cooperation with the main frame develogpers.

2.2 Froposals

2.2.1 F.C."s: It iz zadvisahls tp increase the number of FL's in the
coming two years. No funds should bg made available anymgre to acquirsa
administrative systems which will mot ba capable to communicate with
the main frame system. If downloading of donorfiles conto a FC is
pos=iblse donor data will! be available at the place of donation. The
mobkila teams can modify the donor file during the s=ssions.

3.2.2 Dopor ID cards: For donor identification a deonor ID card could
be introduced This card can be issued to each donor and will be a
"constant reminder". The main characteristics of the donor would be
stored on such a ID card. Thizs will probsbly help to decrsase the high
rate of donoir twrnover.

Z.2.2 Antenatal scragning programme: The seresning for irregular
antibodies is done by an agglutination technique with automatsd
resding of results. Ths pipetting work is still done manually and tha
volume of clericsl work is enormous. Because gf the sizs of this
screening programme [(aboint 200 samples/day, 10 tests par zampls)
avtomatiosn is ssnsible. This means an investasnt in pipetting
instruments and computer hardware for date management and siorage and
tor the gerersticn of the letters to the clinicians. Software is in
davelopment in Cardiff computer centrs, Transfer of this programme is
financially sdvantagenus and implementation will be passibls in short
tarm. Ths ABO and Rhesus bloodgrouping of ths antznatal department
should be int=grated with the fully automated bloodgrouping on the
donordepartment. Thersfore anticoagulated bloodzamples stiould be
collected instesd of clotted ones. For this purpose specizl tubes mush
ba marde available for the hosptals.

-5 Conglusion: Since the gplanning and developmant of the main frame
ysiem is done by & consortium of BiS's furiber discussions will be
needed to actually realize these plans. However extra funding seems
ppropriate and to support this I should like to refsr to thz lstter

f Br Moore, dd 14118% in which he advises tha region to stimulates tha
rocess o computerization and maks available sxtra funds for this.
The antenatsl programme can ba se=n g5 ssparatse zntity Becsuse this
programme 1S nct rglated with the task of the msin frame system —
being informaticon management for blood donors.

To realizes optimal usz of the computer systems ard the intreduction of
the antenatal automation programmz an sxtra person will be nesaded in
the computer department. Investments in hardware will not be very
profitable if there isc not the gapacity to familiarire the workers
with the possibilitiss of the syst=ms.

Lrl
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’ Chapter 4

4 Component preparation

4.1. Intrpductimn: After centrifugation £211s and plasma are s=paratad
manually. Standardization of this procedure iz sssential for the
auality of the plasma and the tactor YIII yield and for the guality ot
the cell concentrates. As long as this handling i= done marnually
ifnactcuracy is inevitable becauss of the high numbears of donsations to
be handled per day. Furthsrmore flexibility in the daily production
Capacity is restricted because of these manual procadures. Thus there
is a fricticn between the wish to increasz the collection of plasma
for factor VIII production and & limitation in the handling cAapacity.
AL the moment sbout 40% of our blood is issued as whole blood. Wholse

lood transfusicns are not indicated. Although componant therapy might
be mors expensive, it ic nzeded to beEcoms =zl f-sufficisnt for protein
concentrat=ss and is generally accepted that the patient must receive
only that component of which there is » deficiency. With rapect to the
use of plasma—derived protein concertrates the central productisn in
BFL will be the safeguard for the patient with rezpect to transmission
of infectious diseases, The plasma nesded to become s=1f sufficient is
withheld from the naticnal stocks because of cur low level of
compenent preparation. I advise the reduction of whols blood issuing
to O0.08%Z of our total number of units collected in the coming two
YERITS .

4.2 Automated handling: Instruments have besn develcped which will
perform the plasma and cell ssparaticn. Four of these Compomat s
(20,000 pounds per system) would he capable of handling the daily
cutput. The sdvantages of this system will be:

1) a higher flexibility in production capacity without a nesd for

zHtra nerscnnsl

ii} buffy coat removal can be reaslirzed (sse later infra)a.

1ii) the production of leucocyte poor platelet concentrates will

be possible (see later infra)

A.5. High spead centrifuges: Blopd cells and plasmz are separated by
High speed cerntrifugation., Six of our centrifuges are too old to
perform according to standard regulaticns. The effectivensss of the
centrifugsticn is therefore poor and the quality of plasma and cell
cancentrates is ngt according to general accepted standards. The high
speed cantrifuges which ars "out of date" must be replacad,

4.4 Storace temuperzturs before procsssing: A certain pertentage of cur
collecied blood is however still transported at 4oC. Howwever theore
ara no scientific dats whiek support the gensral accepised idea that
cooling of whole blond to 4cf dirsct aftter collectisn iz beneficizl teo
the guality of the cellular products or the plasms conshitusnis
{(Factar VIII yield). In contrary cooling of whole blood is
disadvantageous: ,

i) it reduces neutrophil sctivity and thus impairs the natural

immune dafenss agzinst bacterial contamination

ii) the functicnal capacity of platelsts will be diminished

iii) the factor VIII concentration will diminish considerably
Whole blood can be stored st 2000 until component separation takes
place without decr=asing the guality of any af the blood—derived
products.
The mobile teams should bs squipped with devices for contrelling the
Ciood temperature at 20cf dirsctly after collection. This will lower
the costs bacause no expansive cooling eguipment will be needed. The
tim= betwesn blocdoollection and processing must be misimized to
improve the quality of the plasma.
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"ﬂ.q Flowrate monitors: A minimsl fiowrate during blosd collection muist
be roaliz=d to ctandardize quality of the bloodproduct and also
importantly for the safasty of the donor. Chesp flowrate controllers
can ba cClipped on the sampleline and. by measuring the temperaturs of
the bigod, an indirect but sansitive indicstar is obtainsd fgor the
Flewrate, These devices should be provided to the mobile teams.

3
X
=

4.4 Equinment for the mobile teams: Afier collection of blood the
Lwnits are transpoirtad in crates of poor gquality. A hudget iz needed
for impravement of the sort of equipment used on the sessions. I
adviee to increase the uss of disposables for hygienic and safaiy
FREASONS .

4.7 Storage temperaturs after processing: Blood—components must be
stared under strirctly temperature contrclled congiticons.

Rad cells: The storage facilities of the red cell concentrates at 4ol
are adegquatz. Storage facilities for autologous blood ars nobt
aveilable and because the numbar of autslogous transfusions will
increass in the futurz a separate storags facility is needed.
Flatelets: Flatelet concentrates must be stpred at 2030, The
fluctuations of the tempsrature in the room, where the platelets ars
ctored is not acceptable. A temperature cantrclled cakbirnet Tor
platelets which are resdy to be issusd is allegedly arriving. Howaver
the high temperaturess during the production procedure ars nah
acceptable hecsuse of the increased risk for bacterizl growth.

Flasma: Flasma is frozen as soon as possible after praparation at
temperaturas below 30gl, bafore it is transparted to the BRL or issusd
+5 the hospitals. The freezing capacity for piasma is #oantricted and
therefore an incressz in our plasma producticn cannot be realized. An
extra investment in thres blastfreszsrs has to hHe made to adeguately
rezspond to the national plasma requirements. The starags sSpace below
ool iz alsc to limited.

4.8 Comelusicn: Vhe automation of componsnt preparaticn is of cryucial
importance with regard o the flexibility in cur plasma collection
rapsacity and the incresse of the quality ot tho cell concantrates

{rext chapter) c£an be realised more sa3sily when important sisps in
automation has besn made. Investmants in capital goods are n2eded to
Femove fertain boitle necks and to piovide the BFL with the requiren
kg of plazsma.
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. Chapter S
S Adaptation of the gquality of cell concentrates

2-1 Intreoducticon: Transfuszian reactions caussd by alloantibodies
against blgcdgroups on leucocytes is one of the serious side sffects
cf blood transfusieon (high fever., acute rasgiratory distress
syndrome}. Alse an immuncomodulatory {(immunosucpressive) effect of
loucooyte transfusion has besn well established, and is sven usad &5
improve giraft taking in kidney transplantation. However in patients
with cancer this immunocsupprassive sffent couid ba responsible for a
SHCrtRT sUrvival. 7

fFurthermore granulscytgs have a short lifespan in vitra and the toxic
cantant (tmxic granule sncymez) of the granulcocytes which are ralaased
vpan c2ll lysis decrz=ase the overall guality of the czll concentrates
during storage. Aggregate formation in c2ll concentrates is mainly
triggered by dying granuiscyiss.

Alloimpunicsation against HLA class I antigengs is one of the msin
reasons for pocr survival of donorplatelets. The fregquency of platelst
transfusions in an alleoimmunized patient can increase fram tsn to
fifie=n donor units per wegk to 70 donor units per week.

.2 Reduction of alloimmunizaticn: Thersfors the general policy in
transtusion of red cell and platelet concentrates must be to avoid
immunization against leuconvie blood groups. The best method to reach
this is ths removal of leucocytes from thz cgll concentratss.
Filtering of 211 the czll concentrates directly aftesr producticn would
be the most optimal procedurs. This i= not yet possible because of the
high costs.

By a combinaticn of buffy-—coat removal. filtratior of fresh
srythirooyts concentrates gnly for = selected patiant group (sze later)
and an improvem=nt 0f the platelet production protocol, a major
improvement £an be reached for limited costs. The reasons far
introduction of these modifications will be discussed.

r+ (A
R

2.1 Bufty coat removal: Rempval of the buffy coat {(containing 704 of
he leucocytes) from ssch unit of blood will be the first st=p in
diminishing the frequency cf alloimmunizaticn. This =xtra handling
during protessing can be easily implemented if ths plasmalcell
saeparation is sutomated as dizscussad. The advantages of buffy cosat
removal ara: )

i} an reduction of impnunizaticn against leucaocyte alloantigsns and
thus less ftragnsfusion reacticons.

1i} better guality of eryithrocyte concentrates

1ii} posszibilities to improve platslet concentratss (ssz latar)
iv) surplus of buffy cocats £an be transfsrrsd toc BTS's which are
in 2 constant shortage of platelet concentrates

v} reducticon of viral load, if the virusss are lsuzocyte-related.
vi} an ingrsase in plasma yieldof 69 mi per donation, when
platelets arse prepared

1

1
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The incress= in coz2ts wWill be the pric=—diffzrance batwsen the
diffzrant blood bag systems {(triple versus gquadruple bag, i pound oer
bag}. Beczause of a lower porcentsge of transfusion reaciions, 3 10WeEr
Lusage af platelet concentrates and an incrassed plasma yield this
ipvestment will decrease overall costs.

By transfarring the surplus of buffy coats (30,000 in 1939 in East
Ariglia) to pither centers an alternative scuwroce of income can ba
creatan.,

8.2.2 Fiitration gf erythrocyte concentrates: In certain caltogerias of
patients (bone marrow transplantation candidatss, polytransfusees,
patisnts who do ne=d long term platglat support, imnunocompromized
pati=snts) alloimmunizstinon againcst leuwcooytse bloodgroups should be
avoided at 2l1] costs. The extra gosts wmhich have to be made once a
patient is immunized are enormeuis (donor selection for platelst
transfusions, =zZelected plateletphsresis, increased frequen y of
platelat ftransfusionz, treatment with high dose gsamaglosbulin).
flloimmunizaticn against HLA class I alloantigens is also one of the
reasons for unsstisfactory survival results in bonemarrow
transplantation programmes and treatment of patients with
hraemats—oncolaogicsl diseases because of fatal blesdings.
Rzmoval of the l=ucocytes from fresh srythrocyte concentra
filtration is an effsctive tachpigue toc svoio 2lloimmuniz
MLA class I allpantigens.
At the moment bed-—side filtration iz fashionable in the East Anglia
Region. This came into practice because of two reasgns:
i} The BTS did not have the funds io provide this essential servics
1i) Certsin filter producers uss vary agsressive marketing
technigues
It i5 guesticnable whether bed—-side filtration is the most cpitimsl
form for lewcocyte remcval, On basis of scisntific data there are wcre
reasons to Tavor filtration of firesh erythrocyie conoentrates:
i) Mozt 5f the alloantigen-—-bearing glycoprotsins (2.g. HLA class 1
anpd 1I. FcRIII, GFIIG/I1Ia, GFIG/IX) are shed into the
pressrvative fluid during storage of nen—filtsred erythrocyte
concentratas and theses soluble glycoproteins are probably still
inmmunogeniz. Thus filtration of cell concantrates must bs dons
directly after component production, whan the concentration of
these glycoproteins in sclution is still at low.
ii) Filtration is a procedure which must be performed under
strictly controllsd conditions. Az an exampls a toc khigh flow rate
during filtration will reduces ths degrse of the lesucocyte
remeval. The personnel gf ths BTE are meare aware of working mwith
hiood products according to standardized operating procedurss
{(50F"s). Furthermore gquality control as to the deogree of leuccoyie
remeval would takse place in the RTSE on a routins hasis.
iii) Since sterils docking of plastic tubes is possible nowadsys
fresh units of eryithrocyts cancentrates can be filtered without
affecting the outdating beczuse of bacterial contamination. This
will facilitate the lpgistics of providing filtersed cell
concentrates.

4+
\.
atlnn against
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In conzlusion filtration of erythrocyte concentrates is taking place
in the fast Anglia FRagion alrsady. Thus the costs arz made but the
resullts are neot optimal. On basis of the principal to optimizz the
guality af health carzs within the bhorders of recstricted funding a
relocats of the filtraticon procedurzs from bed-side +5 the BTS is
advised. From experisnce on thz continent we can conclude that about
10% of the total pumbzr of units have to be filtered. Tha bBudgst
needed for this 15 pounds per filtersd unibt. I request strong supRors
from the RHA will trying to reshuffle funding from the distrct health
authority lavel towards the ETS.

J.2.7 Leucocyte—poor platelet concentrates: Leucocyte—poor platelet
concentrates [(4Cx10(?) plaitelets/donorunit) can be prepared from bBufiy
Coats by standard centrifugations. This procedure does result in the
lowsst degree of lsucocytes contamination (4—-10x10(4) leucocytes/
donorunit) and the method is no more laborious than the one which is
used at the moment in our BTS. Our production method is the
preparation of platelet concentrates from platelet—rich plasma

§oam
general this tauses a much higher leucocyte contamination and 2 lowsr

plasma yield. Furthermore the platelests have to be resuspended aftar
the second hard spin which will dzcresss the functicnal capscitiss of
the platelsts. These platelst concentrates are filtered befors
transfusion {5 remove contaminating leucocytes (30 pounds/3 platelet
comcentrates).
In 198% about 43.000 platelst concentrates were issued in the East
Anglia Regiong the percentage of thoss concentrates that were filterad
is not yet known.
If the pnew platelet production method is introduced filtration will
not be needed anymore and the degres of alloimmunizatisn will decrease
significantly. The investments nseded Yo introduce this method ara:

training of persocnnel

gusdruple bags instead of tripls bags

devices for cantrifuges

3.2.4 Fonling of platelet concentrates: Normally & patisnt is
transfused with 5-6 platelst concentrates in one ao. Peoling of
platelet concentrates can be done before issuing the concertrate +o
the hospitals. Without pooling the infusion must be iriterrupted evary
10-15 minutes, the spike has to be removed from the bioodbag and is
reintiaduced in the next cne.

Fooling in ths BTY can be done under sterile (sterils docking devics).
The conditions in the BTS will be standardized better. No extrs
equipment is mneeded and if the plasma/cell sepasration iz automaied
Frobably no gxtra personnel will be nesded eithsr.

jon

Ra2.3 Irradiataed bloods Two deaths from Graft Versus Host Dicease
{EVHD)} hasz= besn reported in a pat=int with 3 T e=21! lvmphomns and =
child with Hodghkin's disase, because no irradisied blood was

availahlie. Certain categories of patients must receive irradiated

blase bacauss of BUHD risgks. Irradiation in the hospital by the
radiotherapist is extreamely coumberscme and is using sx<treamsly
expensive equipment whish shouwld b dedicated to patisnt cars onlyv,
With an increas=s in the intensive trestment of patients with malignant
disgaces of the blood irradist=d bHlocd must be aveilable in the regicn-
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5.2 Sonclusion: In summary I advise the redional managsment o
facilitate:, by an increassed funding of the BTS, Me introduactiss of
buffy~cost removal, the relocatian af the filtration procedurs and Lo
modify the platelet productign procsdurs. These three changes are
needed ta minimiz= the degree of allaimmunization. Fravention of
alloimmunization will diminish the costs of transfusion therapy in the
lonyg term. Furthsrmors it is has been proven that the risk for
transfer of viruses by blpodeell concsntrates iz greatly reduced by
laukoccyte—removal. In the immune compromised patient filtration is
therefora & must in the Tuturs. A solution for irradiation of blood
must be found.,

I have tc stats that it will be difficult for me te bear the lzgal
responsibility in a BTS which will rmot be capable of introduacing

wneEse egsential modifications. Although the modifications will require
extra funding in thes beginning; I am sure that everybody will agree
that the patients have the right to bs provided with blood-derived
products produced according to the "State of the Art" in today’s
bloodbanking and that they are in this aspect supported in their lsgal
rights by ths "Consumear FProtecticn Aot 12870 ..
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Chapter &
& Platelet support, a regional plan

&ul. Introduction: If a patispnt is sllpimmunized (decpitp the
suggested changes as cutlined)} and the survival of random donor
platelats iz dzcreased strongly (low increment values) donorselection
is nesded.
The follewing procadurs is advised for the ragion:
1) Platelet crossmatch
A cross match with platelets from 20 random donors with 3 standard
ELISA procedure can be used to s=lzci compatible donors. If khe
percentage of positive reactions is exoesding 7¢% selection on HLA
class I phenoatyope is needed. A platetzlst crossomatch canm be
introduced cnly if leucocyte-poor platelet concentrates are
prepated.
ii} HLA class I compatibls
For thics selection the number of HLA class I phencivped donors
must ke incrs4ss=d. By a computer search the most compatibls donor
can be salectsd. Automstion of the HLA typing will facilitats this
{2 later). With a cytapheresis I00-400x10(?) platelets can be
arvested from the salected donor. These platelets should be
filtersed to remove the high parcentsgs of contaminsting
levcooytes.
iii) Cryopreservad autoclogous platslsts
Ongoing ressarch in the field of cryobiclogy mads it possibles to
Ciryopireserve platelets. Protecnls for platelst cryopreservation
are available; however there are no facilities in the csntra for
nryppreservation. This will bBe discuszed more sextenzivaely in
cChaptmyr 9. ;
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Chaptar 7

7 Upgrading of immunohaematology

2.1 Introducticn: New develcpments in immunohaematology have been
partially realized. However with the lack of reagents budget and a
budget for zgquipment a further improvemsnt of the guality cannot be
realized. The invhouse producticn of grythrocytz typing reagsnts is
tonsuming & itot of time. I advise the acguisition of commercial
reagents when our own reagents do not meet Mational Standards.

The expertise of Dr Voak’'s groug is nationally and internaticnally
recognized. An increase in the size of his group by starting a closs
cooperaticn with a commercial firm and the MRC groups could be

S
raalired.

Z:2 Red c=11 nhenotyping: There is & g=neral consensus smerging that
women in child bzgaring aos should receive Rhesus and Egll compatible
erythrocytes, to minimize the risk con the formetion of irreqular
erythioocyte alloantibodics. A certsin number of donors typed for =21l
tlinically relevant erythrogyts blopdgroups is needed to support
aligimmunized patisnts in the region. The size of this donorpool has
to be stzadily increased during the coming years. Furtharmors
commercial reagents will bz needed for phanotyping {sse laiter).

7.5 Reagznts for phenptyping: EBlogdgrouping reagents will be raplaoss
by monpelonal murine, rat or human antibodies. Thus the producticn of
polyclonal typing reagents for pur centre is not cost-effeciive. The
quality will be lgwar tham the commercial cnes, ths prize is higher
and on sthica! basis plasmaphsresis of doneors for specific sntibodi=zs
will be resiricted if monsclonal antibsdizgs are availabls

Monoclonsl anti-A, &anti—-B, anti—-AE and anti-Rhi{D) are already usad in
guir centre. Thus with an incieasing usage of commercial rzagsnis, our
reagent department has to be minimized size.

-4 T2ll panels: Good cz2ll gpansls which are needed for antibody
identification cannot be preovided to the reEgicn bacauss there 13 no
facility for long term storage of erythrocyltes in ouyr centre (s=22
section on Ccryobiology). This means that 2 1ot of time and reagents
are used tc find suitabls denors for the fresh erythrocyte panels.
Somz ©of ithe regional hospitals are using commercial psnels. Tha
adenbrockes does spend 16,000 pounds for its two cell panel on an
annual basis. If crycbiology facilitiss are available high guality
cell panels can be distributed to the hospitals for 2 competitive
price,

7.9 Anti-D immuno—-prophiylaris: Monoclonal antibodies against the KhiD)
antigen will be svsluated on their possible therapeutical application
Tor immuno-prophylaxis by different research groups- 1T sucecesstul,
the polyclonsl anti—Rh{D} will Ge replaced by a blend of monoclonals.
The volume of high titer anti—RE{D) plasms nesded will be strongly
reduced. The plasmapheresis proc=durss to ohiain specific plasma will
not ba peceEssary anymore. The timescals for this will be at lsast O
yRar=s. I have started & cocperative research in this Tield with ths
group of Dr Nevin bHughez Jonzs (ARC, Pabraham).
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7.6 HLALA vmphoeyvte phenotyping: Thewre is a cambined regional (platslst
supporty national! and international (unr=2lated bone marrow transplant
grogqramm=) wish to increase the numbsr of complete (class I and II)
HLA phenotyped donors. It is generally aceepted that national
cooperation in this figld iz needed sings the size of donorpools is
too big for a regional based organization. The activitiss of our
caentre are too limited. HLA phenotyping is laborious and therefores
2xpensive., fhe capacity could be increased by automating
oil-dispensing, dataprocessing and reading of LET recsclions.

To mest nationsl ang intarnational requirements in terms of number of
HLA phenciyped donors region an extensicn of our activitises is
advised. We do have s relatively strong place in the HLA field since
we ars providing HLA typing reagesnts to different centsrs. In relaticon
with our R&D plans in the field of monoclonal antibodies an increass
in the activiiiss in the HLA field could became prafitables in the
futures.

7.7 Flatglet seprology: Flatelet specific alloantigens can induce an
immune response and cause rafractoriness for platelet transfusions or
post—transfusion purpura. Fatients who are immunized against thess
alloantigens cannot be transfused furthar with platelets positive for
the particular alloantigen. The development of platelet serology in
the UK is far behind compared 2 the continsnt, sxcepiing the centre
of Prof Watzrs in London. Introduction of this technology is now
possible because of my personal knowledge in this field and good
working relation with tha CLE of the MRC BTS in Amsterdam. A hudgst iz
nesded to finance personnsl, reagznits and dispossblses. In the ares af
capital goocds a fluorescence microscope is needed. For the cross
matching facilities an ELISA reader and microplate centrifuges are
requirsd. Training of perscnnsl in the CLE is advissd .
Thre=e groups of patisnts wowld benzfit from the introduction of
platelst =serclogy:
hasmatclgy — prablem solving in alloimmunized patients, selection
af the optimal platelist doror
~ diapneosis of Auto Immune Thromboocytopenia (tha sost
frequent ocourring non—malignant hasmatological diseassa)
paediatrics— allgimmunization in pregnancy/ne=onatal thrombocytopenis
e incidence of allciamunizaiion against platelet allgantigens in
piregnancy is in 1:1000. This can result in the clinical picture of
fetal or neanatal thrambocvtopenia, which can b2 responsibls for
intracerebral ble=sding and brain damags, Intrauterine, intracranial
bleeding octurs in 10% of the zlloimmunized cases. Good platelet
serology will reduce the number of handicapped children and if an
alloimmunized mother presests, optimal care can bs organiz=sd in ihe
succesding pregnancies preventing intracerebral bleeds.

Z:8 Folyvmerase chain reactipns The poglymerase chain resaction (see
szction en virolongy) is a powerful tool in the detectiovn of
polymorphisms {(bloodgroups). Because the method can b2 automated, FPCR
probably will be wuszd in the more complicated phenotypings {likz HLUA) .

7.2 Conclusion: In immunohasmatology improvansnts aire needed to give
better pationt carse. This recshaping of the diagnostic department can
be donz for minimal extra costzs i1if autcmation is introduced in the
antenatal laboratory and if the Reagent laboratory is strongly reduced
in size. Ovsirall no extra parscnnel is nmeded in the diagnostic sscter
as outlined in the tablesz in chapter 11.

|
ud
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. Chapter 8

8. New davelopments in virology

8.2 Introduction: The virclogizal status of the donor demands our
continued attention., Lassons have to he learnad from the past in when
ignarance cof the risks of the transfer of viruses from donor to
patient ware undersstimated. The firskt way is to continue in educsting
clinician=s that blocd is not the life-elixir (Blut ist eine
wunoerbares saft, sagte Faust zum Mephistoles) but that it can be vary
harmful indeed. Thus sgucation on the usage of blood and bload
products is an important task. The Naticnal Buide Lines for FFF and
platelat uss which ars2 now in preparation by the BCSH Rlood
Transfusion Task Force will give us the crucial support in our wish to
down regulate trapsfusion abuse.

Component preparation and supplying the patient snly with that which
he/she needs is a second step in the right direction. In the East
Arglia Region 40% of the blood is still issued as whole blood. This
should be reduced as discussed alrsady to 0.05% st maximum. Removal of
leucocytes and plasma will diminizh viral load, also if artificial
madisz for platelets are made available (probably in the coming two
years) this should be intiroduced.

The abuss of fresh frozen plasma should be controlled and the plasma
sneuld be delivered to the BFL so that National plasma requirements
can be reachzd and piroducts can be prepared with a high safety in
terms of viral status.

At the moment the impleEmentation of the automated liguid handling
system in the virology lab. is taking place and intergration with the
main frame system is the next step to bs made in improving the guality
27T our service.

8.2 MNew teste to be introduced:

8.2.1 ALT: ALT tecsting as a surrcgate test on apheresis plasma (about
10% of our total volumz) iz needsd because the BPL has agresd to work
under & Cutter Licenee for intravenous gammaglobulin production. This
product is at the moment bought by the Hospital from commercial firms.
The BFL will partizlly compensate for the testing, however their extra
payments sre not cost-affective. An increase in budget is reguiirsd for
ALT testing. In & letter from Dr Contreras owur Division has csungoested
i3 BFL to aoguire another licensse to avoid an increase in the number
of donations which has to be screened for ALT. About 40% of the total
plasma yield is nesded to he sslf-sufficient.

B.2.2 HIV 2: From the first pf April 1990 sach donation should be
invastigated for antibodies against KIVZ. It is at the moment net vet
clear whether the tzst kits for the combined screening will have the
same price as the old onegs. Furthermors the positive reactions on
rapeat have now tn be further investigated to determine whesthsr the.
pRsitive reacticn is caused by antibodizss against HIVI o HIVZ2Z.

2.2:3 Hepatitis C: Although & decision o hepatitis © antibody
surreening has not yat been taken, 1t is likely that this screening has .
tc be started before the end of 1990, However the advics from an

expert commiittes is not yvet relessed Lo ths RTC s.
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£.2.4 CMY testing: Cetrtain categories of patis=nts reguire CMY nagative
bloed products. Becanse of tha high incidence of CMY infection 10 the
doncr- population a high number of donors have to og sciresned Lo
providas a service for the issuing #f CMV-negative blood progucts. At
the moment the automatss pipetting and the data processing for
hepatitis B, HI and hepatitis C is introduced personnel will be
available to increase CMV testing. Funds for acquiring reagsnts should
ba made availabla. Probably the Council of Enropa will advise to
provide filtered bloodproducts tg patients who are CMY negative.

8.2 Polymerase Chain Reactign: The polymesrase chain reaction is one of
the most substantial advances in molecular genetics in the last
decade. I+ iz now possible to amplify specific DNA saguences — firom as
short as 8¢ base pairs to over 200 basepairs in length — more than a
million fold in only a few hours. This gives the mzthod an
extraordinary power and sensitivity for the destection of minute
amounts of viral contamination in blood products and blood derivatss.
Thi= technigue which is pow fully aciomated for use in diagnostit
laboratoriss, i4 in the hand of the QA aofficer s diagnostic tool which
must b available.

Alz=o in Immunhasmatology and cartainly in the R&D activitias this
method will bBe used (z=Ee2 thars).

8.4 Conclusion: The extra funds nesded for virology are considerable.
With the increasing number of tests the time needed to inform the
donois about the relative risks of having a pesitive test will
increase sxponentially. Thersfore thers is a2 nead of a2 well trainsd
counsellor.
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Chapter ¢
?. Cryobiology and tissue banking

2.1 Introduction: Cryopresarvation (—19460C) of most hlood cells
(erythrocytes, platelets, lymphocytes, monocytes, bone marrow Stam
c2lls) and of different tiscuss {heart valves, tendons, bong) is
possible. Development of tissue banking will be needed in the fear
future. Figures from the States show an egxpaonential growth of tiscsue
banking. In Europe centers for tissue Cryocprasarvation arg also sited
within the BTS organization.

In the East Anglia Region storage gf bone marrow cells has started on
a small scale and requests have been made to actually start tissue
banking (heart valves). Becauss of the activitias of the MRC group of
Or. Pegg the level gf knowlsdge in our arsa is outstanding.
Implementation of cell cryspreservation ip the BTS could be realizad
with their support.

Bzcause of the major impact of the recombinant proteins (introduction
of rec Factor VIII zand rFec Albumin) on ths plasims—collection
activities flexibility is important for the ETS organization. Tizsus
banking will fit in +he Drganization without major modifications.

The reasons why such a new activity cannot yet be started are:

1) NG equioment, ii) no funding and iii) no expsrti=s.

If the BTS do==n’t sdopt these activities now, thers is a Big chance
that the hoepitzals will start cryvapreszervation {like bons marrow
pressrvation in the Addenbrocke s}, & decentralized cryohislogy
service will be sxpensive and thers is a risk of poocir performance
because of low lavels of standardization,

fh

Lryoprasarvation of bone marrow, platelets, heart valves can be
Startetd if funds are made available., A careful low profile initiation
¥ this pew activity would make us familiar with the overall prablemns
connected with cryopreservation. If new possibilitiss emergs, such as
sndothelial cell seeding, pancreatic icland ca=lls transplantation,
cellular cancer therapy, the centre will be cspable of integrating
thesz activities ints an alraady =sxisting organization matirin.

Firgst attempts to investigate the possibilities for close ronparstion
with the MRC cryocbiology group at the niversity of Cambridge (Dr. D
Fegg! were extremely sncouraging. & proposal to investigate the
possibilities to ingorparate ths MRC ciryobiolegy group in pur centees
has been send to Professor Carrell.
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‘ Chapter 1o
10. Humoral and cellular immunotherapy

13.1 Introdycticon: The new activitizs of +he group of Dr Halzs in the
BTG will creats a3 nucleus for the new RED activities, I+ must be clsar
trom the previous chaphters that changes are needed for the BTS in the
near future. It is net my intention *o cutline detallﬂd reseatch plans
in this documsnt. However =ome general new arwa’'s gf transfusion
related rescarchk will be discucssds

Je.2.1 Mntibody technology: The monoclonal antiba oy technology foom
the MRT groups is imprescsive., We will try to greate reszarch lines

which are closely related with thesse groups and espscially with Dr

Haldmann’'s grauw.

Dr Winter's group has recently invented a techrnigue ts5 sxtract the
genetic Lanrmatlgn from buman B cz2lls producing sntibodies of

potential therapeutical or diagnostic intgrest. These extracted gernss
are subsequently =xpreszed in €. coli. Antibadiss of diagnostic ar
therapautic interest can be found during the routins
immunohasmatological and viralogy screening procedures which ars
Laking place in our capire.
We will start with & well defined system, the Rh(D) antigan and the
Igh alloantibodigs against this antigen. This will fit im two main
lasks of our centre: the snt=natal BRID) immunoprophylaxis programme
=nd the Rh(D) phenotyping of donor r”d cells. Cooperation with the
grouip of Dr Hughes Jones {ARG, Babraham), who is already working on
Lthis =ubgnrf will be intensifisd.
IT we are successtul in using the immurioglobulin—gene—gxtraction madel
=3 d=5cr1bad By Dr Winter's group, we could start some contract
ir=s2arch with reagent producers. &s sentions=d already thz supertisz of
Br Voak is recognized far beyound the borders of cur region and this
will give us the possibility to contact inter esting contract—reszarch
partnsrs,

2.2 Activated killer colls: Some tumours are sensitive to cyiokine
activated killer cells (LA&kK cell tHerapy in mzlanama and scme kidney

tumours). This concept of cancer ca2l!l killing is in active development
ant & combination of this sporoach with the antibody-—mediated killing
concept of Dr Waldmann will provide us with new anti-cancer trsatment
protocols. For thic csllula i2py model cell-culturing facilities

gre neEsded. The padd_b*l (e s low—profile setup of these
facilities ghould be investi

10

-
L

2= Specific killer cells: T lymphorytes can be sducated in th
gnitian of a sprcific targei antigen. Ths T cell recegtor is
tr ger molacule for 3 powerful lytic machinery. Educatad and antigsn
spELlFlc T cells can be proliferated in vitro. The guestion whether in
‘itro educated T cells can be iyised in humans cannot be answersd yet.
Howsvar, when ths antigsn-recognizing croduct of the B lymphocytes,
thz immunglobulin moleculs can be reshapad and tailor-made, the
antigen recognicing part of thse T cell, the T c2ll receptsr will give
us probably comparable oppot btuniti=zs. The ocrganization at the gesnetic
lzval whizh is at the basiz of the varizbility in antigen recognition
ef the immunoglobulin molscule and the T cell receptor moleculs doss
show a high degres of bonolaogy.
Thus educs Ed T cells will be grrobably ussd in the futu*n Tor
k‘llinﬂ ot viral infected c=lls and other c2lls cansing diseas
auvtorsactive eczlls). Cryopreservation of killes cells of ceprta
nd t an
d

a
L=

13

-hEJthps= and a pr;dmfln&d specificity a s in wvitro sxpar
these cells will give us the tools to remove certain unwants
Subsets firom the human body.
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Ehapter 11
11.FPersonnel

1 Introduction: The grade of tiraining of parsonnel is to low and i=
stricting the flexibility of the crganization. Ons of tha major
sadvantages of the personnel management is the high degrss of

tation of staff on regular basis from one cepartment to ancther.
This blocks the possibility to creats expertise. This means that many
responsibilities ar=2 still in the hands of senior—staff which
restricts them to work on education and training. This vicicus circle
has to be broken and I have experienced the model of & well trained
staff and I am surs it will improve the quality of health care, not in
the latest because the staff will be motivated by the increass in
rEspensibilities.

i
o

The guastion whether the centrs is still capable to attract good
pers=onnel is s problam of major concern. The fact that our pay scalass
a2 not competitive with those of the commercial sactor is only adding
to the problem of personnel racruitment.

I proposs to further refine the personnal management structurg in tha
laboratory sector. The staft warking in the blgod componesnt
production, virology and bloodgrouping laboratories can be on MLA
level, supeivisad by & ssnior and 3 chief MLS0,

The perscanzl in the more specizlised laboratories (antenatal,
erythrocytes, HiA/platelets, R4D and 8A) needs a ninher level of
training (S20 and S0) to be capsble to react on rew developments in
transfusion medicine.

Conclusion: Ths persocnn=l mansgement must be opltimized snd higher
gzgree of differesntiation in scales is necdsd. A suggestion far =
restructuring is shown in the twe tables.
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