S
® 4.4 AFR 1988

o v ) [ 2 S Bt ey y—tire Area Executi ORI .
: ) NN Do HYhehnn,
Rrommg 7

on 18th Aprll, 1986 ) ﬁ.{'-
) 55 C PO

SUBJECT:

EB 8040/pp

2 ] /’
"‘
PLASMA SUPPLTES - BLOOD TRANSFUSg@hsﬂiRYICE )
%}?’\'»’{i r¥ Ay wry F - }
= File No. gp 7009/pp

S
2o A TP Cee
gUkL;;flom_nﬁlszg%;
DETAILS: Tous St

. [y
The attached paper (Paper AET No.zqu/wg&gfrom Dr. McClelland highlights the
service need and financial benefit of /invésting in the development of a
plasmapheresis unit and a blood pack system in the Blood Transfusion Service.

In summary, by 1987 it is estimated that at,%g4fgg£”£%£es of supply there is
likely to be a substantial shortfall in théqpfisma réquired. Of the optious
examined the most ¢linically acceptable an cost-efficient way to allow the
BTS to become self-sufficient in the supply of plasma is to develop the
plasmapheresis unit and a blood pack system. These should be phased in during
1986/87 and 1987/88.

The development will require the fdilowing investment:-

1986/87,.Capita1 £32,000 Revenue £175,000 (approx. half the
- . revenue costs)

(Estimate) 1987/88 Capital £43,000 Revenue £175,000
The £100,000 allocated by DHSS for Factor VIII and Blood Products will not be
sufficient to cover the costs of this proposal in 1986/87, given expected

expenses in relation to Factor VIIT and other products.

AET agreement is sought to the proposed development on the basis that the
necessary capital and revenue funds are made available by the Department..
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for The development of plasmapheresi
In the NI Blood Transfusion Service.
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s unit and biood pack system

11 was considered that a move towards self sufficiency in
blood products makes sound economic sense, and I+ was AGREED that
@ submisslon should be made to the DHSS for the capltal and
revenue funding to enable a collecticn sérvice +o be establlished.

It vias also AGREED that this matter be referred to the Policy . AQ/Planning
and PIahninQ‘@BﬁHtﬁtgg_a+ I+s meeting on ZélﬁprI[”[9§§TA e "AQ(A,$ N
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LANS FOR FUTURE BLOOCD PRODI;&;'l: REQUIRE MENDS

INTRODUCTION

The demands for conventional blood transfusion (whole blood ang red cell concentrates)

has shown only a modest increase in recent years. In contrast the demands for a

number of blood products {prepared as by-products of normal donations) has shown

a dramatic increase over the past 5-10 vears and furthermore, this upsurge shows
no sign of slackening. In this regard, the two products whlch ‘are by far the most

- important from the point of view of supply and cost are Factor VIII and Albumen.‘

Albumen (SPPS and 20% Albumen)

just as steeply and continues to do so. The short-~fall (currently 25% of total)

)

is achieved by purchase of commercial material. The cost of the latter has almost
. e .
doubled during the past 12 months as a result of a world shortage in albumen., This
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fact has made commercial albumen very unattractive financially.

LN

Factor VIIT

ook Jore

Since Factor VIII concentrate became available, the demand for this product in the
anagement of haemaphilia A has been rising rapidly. This increase has been less

apparent in the past 1-2 years because the risk of AIDS has had to be balanceqd agalnst

the benefits of treatment. Now that heat-treated Factor VITI (assumed to be free of
the AIDS risk and POssibly hepatitis) is available, the demand has taken off again and
is llgely to continue increasing steadily. Unfortunately, the problem of supply is
compounded by the fact that heat- —treatment leads to a 15- 20% reduction in vields so

that correspendingly more raw material {fresh frozen plasma) must be procured,

Apart from patient safely and other reasons (see below) it is important from a
financial point of view that self-sufficiency in Factor vIII ig maintained as the cost
of commercial Factor VIII is beginning to 1nured € steadily and this trend is likely

to contlnue, especially as the UK as a whole becomes fully self-sufficient in Factor VII

.
!
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(planned for by the end of 1986).

Why self-sufficiency in blood products?

a. Cost
Although'comparisons are extremely complex it can be concluded that production

of blood products as a by-product of donor blood collected by the BTS is more cost-

effective than purchase of commercial material. The difference has become greater
‘now that commercial products have become much more expensive in response to world

.." shortages.

b. Patient safety"

The source of commercial blood products is paid donors, largely from the UsSA, but

)
v
b

also including some under-developed countries. The risk of transfusion transmitted

diseases such as AIDS and hepatitis is thus greater than that from voluntary donors

LE e K
ARSI ALl

 especially in areas at low risk of these infections (Scotland and N.Ireland). .

~afion.

¢. Ethical reasons

There are a number of ethical objections to the international trade in bloog p:oducts.‘

These relate particularly to the intensive collection of blood plasma which is

practiced by commercial companies in a way which may be deleterious to the health
of donors (often the most poorly nourished in the community) and in some cases

jeopardise blood collection in countries which are already in short supply.

For these reasons the WHO have strongly recommended that all countries should strive
to become fully self-sufficient in blood products (using voluntary donors) and this

principle has been accepted by all Western Governments .

With the commissioning of the new Blood Products Laboratory, Elstree, England and

Wales should be self-sufficient in blood products by the end of 1986 (as applies already

P
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iﬁ_sCOtland). It would seem highly undesirable lf N. Ireland were to become the

only part of the UK st111 importing blood products.

Reguirements
R S

Factor VIII

Current usage of human (NHS) Factor VIII is running at approximately 1, 8 million unlts

per annum and has now largely replaced commercially produced material. Predictedv

“demand for 1986 is 2.5 million units rising to 3 million units for 1987. Currenﬁ

\.

plasma input of fresh frozen plasma (9,000 litres per annum) entitles NI to no more

than 1.8 million units of heat~treated factor VIII. 1In the short-term N.Ireland

should obtain some additional Factor VIII from Scotland whose production in currently‘f

in excessime of need. It is anticipated that this excess will not apply for more than

" another year as Scotland's demand is expected to increase substantially.

“Albumen

Current total annual plasma input (10,000 litres) would entitled us next year to

approx. 12,000 bottles per annum. Estimated requirements for 1986 is 15,000 bottles

and for 1987, 17,000 bottles.

It should be noted that the patterns of demand for Factor VIII and albumen described .

above are similar to those found in the rest of the UK and other countries with well

developed Health Services ~ indeed the figures are proportionally lower than most other

countries,

Plasma input
In order to meet the above demands for Factor VIII and albumen from within the

Transfusion Service, the input of source plasma would require to be increased from

10,000 litres to at least 15,000/annum by 1987,
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In order to approach this target a completely new approach to plasma collection
would be required. Up to the present, all source plasma has been harvested as a
by-preduct from conventional blood donations. During the past 5 years the
proportion of donated blood units processed in this way has increased from 20% to

ot

80%. This means that 80% of donor units are now issued as concentrated red cells and

only 20% as whole blood. It would be clinically unacceptable to increase the
proportion of conc. red cells any further.

One possible method of meeting the requirement for the additional plasma, is simply

to increase total blood collection to the required level (by some 40%). This approach f

which incidentially, would entail discarding the red cells from all additional units ¥

collected, is not practical and in any case would require the Service to take on

at least 1 extra collection team (approx. 15 staff} at enormous expense. Indeed, W
this is now generally regarded as the most expensive method of collecting plasma which

is in excess of needs for cellular products.

.,

Two other approaches can be used, i.e. optimal additive solutions and plasmapheresis.

a. Otpimal additive solutions

This méthod would require the use of a blood pack system which allows harvesting

of additional 80mi of plasma from each unit of bleod while the red cells are
suspended in the additive solution, e.g. SAG M. Replacement of conventional bléod
packs with SAG M packs cost an additional £2.00 each while the remaining processing
costé are similar to those used at present (seg costings). It would be.clinically

appropriate to collect about 50% of our bilood donations into the SAG M system.

b. Plasmapheresis

This method involves separation and removal of an appreopriate volume of donor plasma
at the bed-side while the red cells are transfused back to the donor. The advantage  }
is that not only can a relatively large volume of plasma be collected at each donation

but also it is quite safe to donate more frequently than is the case with conventional

“ o -~
.
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donations.
In:response to the requirement for ever larger quantities of source plasma, several
automated plasma collection machines have become available on the market which are = -.

designed specifically for this purpose. As a method of harvesting plasma it has

become increasingly attractive and cost-effective, especially as the cost of

disposables domes down.

consequences of running a plasmapheres;s unit, there would also be a need for some '

additional staffing (at least 1 medical officer and 4 donor attendants). In addition;

the capital cost of purchasing 3 Plasmapheresis machines would be required, The present

donor suite at Durham Street would accommodate these.

el AT

I believe that the best method of meeting the predicted requirement of an additional
5,000 litres of plasma per annum, is by a combination of optimal additive solutions
. and plasmapheresis (see Appendix II). ‘These two methods should be phased in over
the next 2 years. The great majority of Traﬁsfusion Centres in the UK are already

setting up plasmapheresis units as part of a drive towards seli-sufficiency.

SUMMARY
It can be confidently stated that the'demand for Factor VIII and albumen will rise
substantially over the next 2-3 years. At current rates of supply, this would lead

to a substantial short-fall in NHS products.

I1f no furtﬁer action is taken to increase supplies of plasmaf the cost of commercial
material to make up the deficitle is predicted to be around £500,000 per annum by

1987. It has been calculated that the cost of supplying this material within the

e
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BTS (collection and fractionation) would be £350,000 per annum. Although this would
represent a comparatively modest saving over commercial purchase, the gap is likely
to become greater in future if as predicted, the cost of commercial products continues

to rise steeply while disposables for-plasmapheresis procedures become relatively

cheaper. Finally, it should be noted that the aim of self—sufficienéy is highly

desirable both from an ethical point of view and for patient safety (as discussed

above). If action is not taken now, N. Ireland would soon become the only part of .,

the UK which is impoxting blood products.
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APPENDIX I

CURRENT AND PREDICTED (1987) USAGE OF NHS FACTOR VIITI AND ALBUMEN (SPPS/20% ALBUMEN)

Factor VIII (current usage) 1.8 million units/annum
Factor VIII fusage by 1987) 3  million uniﬁs/gnnum
Cost of purchasing (commercial source) ) |
additional 1.2million units at 20P/unit £240,000

Albumen usage 12,000 bottles/annum

Albumen usage (1987) ) 17,000 bottles/annum

Cost of purchasing additionalfs,OOO bottles
at £50.00 per bottle £250,000

Cost of purchasing additional 1.2 million units

Factor VIII and 5,000 bottles albumen £450,000
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APPENDIX II

COST OF PROVIDING ADDITIONAL 1.2 MILLION UNITS FACTOR VIII AND 5,000 BOTTLES ALBUMEN

1. ! Plasma procurement (NIBTS) - additional 5,000 litres fresh frozen plasma

(a) SAG M - 2,000 litres/annum collection of 25,000 units of existing
blood supply into SAG M system (80ml extra plasma collected per unit),

REVENUE g
At extra £2.00 per pack . 50,000
Cost of separation, freezing,
transport at £10/litre plasma 20,000
B TOTAL £70,000/annum

Capital cost - Separating devices V//

(b} Plasmapheresis -
REVENUE
(i} Disposables at £25 per litre

(ii) Testing, freezing, transport
at £10 per litre

TOTAL
Staff - 1 medical officer
2. 4 donor attendants
(for 3 mac§lnes) TOTAL
TOTAIL COST

Capital cost - 3 plasmaphersis machines

—

Fractionation costs (Scotland)

Factor VIII - 1.2 million units at 5P/unit
Albumen - 5,000 bottles at £14/bottle

Total cost of plasma collection (NIBTS)
and Fractionation (Scotland)

Capital cost - (3 plamsapheresis machines

and separating devices for SAG M)

£10,000

3,000 litres/annum
75,000
30,000

£105,000/annum

20,000
15,000
£35,000

£130,000/annum
£ 65,000

yed

bz

£ 60,000 srpermic

apf
/ .
£ 90,000
£150,000 —

£350,000/annum

£ 75,000
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DEPUTY DIRECTOR ) : -
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Telephone: 246464
ourref,  WMMcC/jr |

your rel,

2nd April 1986

Mr N C Compton
Direct Services
Londonderry House
Chichester Street
Belfast 1

Dear Newton

BLOOD GROUPING REAGENTS FROM BLOOD GROUP REFERENCE LABORATORY ' -

We have in the past received regular supplies of blood group reagents from the
BGRL and these have been free of charge. I have recently been informed (a copy
of the letter enclosed) that from lst April 1986, charges will be introduced
for certain reagents, namely anti-a, anti-B, anti-AB and bovine serum albumin.

" I have estimated that the annual cost of these reagents would be approximately
- £6,000/annum. Of this figure, approximately £3,500 would be required to purchase

those reagents for use at NIBTS while the remaining £2,500 would be required to
supply the needs of those hospitals which are currently supplied by us,

Yours sincerely
AET DEasiond
' OHSS  cepied & raueiof OK

. w2 -
W M McCLELLAND GRO-C FQ?G'T wechy To P‘rp an Thag
DIRECTOR /!

fof d’eu‘i“:‘m? HOMEs = O Mthamne. wnehl
: - ARG . o stal

‘ ( . A
. . { |
- %’ - (;C‘.@H—c;.l 4 e
COPIES TO: Dr P Darragh, 65 University Street, Belfast 9
Mr Quinn, Supplies Department, College Street, Belfast 1
A, .
AP267g

U K Var Heunns) -
SZVWMA?-W W—J s "
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, there had been a dramatic Tncrease in demand for blood

T produéfé?*péﬁ?{éﬂfariy'AlbUmen'gnd Factor VIi],
self sufficlent Tn the’ production of such by-
them In at the market price which has.been in
noted that there would require to be an inves

- resources 1o become :self sufficlent In these

..The proposal 1s +o become
products rather than buying
creasing steadily. I+ was
tment of capltal and revenue
products. =

" . The Commlttee AGREED. that the ‘Department o Hea
askes idegihe e peanlt : AR

{th and Soclal Serv}ceg

GRO-C

T Ploay Dt s

u/F1/1

RHSC0000065_0011



® A4 AER B

—4§mﬂikﬁyﬂ¥#%eé—by—#hé--ArEa'ExaeutTV§'T§§ﬁ"@@mnﬁﬂﬁ%%& i

Q5 ‘.
D ﬁ,/C/ wie, /S

) 18th april, 1986 : {//
on ’
/ /'-SS 5@&- jon >

SUBJECT:

PLASMA SUPPLIES ~ BLOOD TRANSFUSION SERVICE
. EB 8040/ppP
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" DETAILS:

The attached paper (Paper AET No.zLQ’/yga\from Dr. MeClelland highlights the
service need and financial benefit efl}nvesting in the development of a

plasmapheresis unit and a blood pack system in the Blood Transfusion Service.

In summary, by 1987 it is estimated that at, current rates of supply -there is
likely to be a substantial shortfall in thé‘ﬁfégma féﬁuired. Of the options
examined the most clinically acceptable andAEOSt—efficient way to allow the
BTS to become self-sufficient in the supply of plasma is to develop the
plasmapheresis unit and a blood pack system. These should be phased in during

1986/87 and 1987/88.

The development will require the following investment:-

1986/87 Capital £32,000 Revenue £175,000 (approx. half the
‘ revenue costs)

(Estimate) 1987/88 Capital £43,000 Revenue £175,000

The £100,000 allocated by DHSS for Factor VIII and Blood Products will not be
sufficient to cover the costs of this proposal in 1986/87, given expected
expenses in relation to Factor VIII and other products.

AET agréement‘is sought to the proposed development on the basis that the
necessary capital and revenue funds are made available by the Department.,

P.T.0.

IO 486 . |

b

- . — — - T T
i DATE: ! APPROVED: ! DATE:

: p po 3 el i
for the development of plasmapheresis unit and bicod pack system
In ‘the NI Blood Transfusion Service.

I+ was considered that a move towards self sufficliency In : '
bicod products makes sound economic sense, and It was AGREED that . '
a submissicn should be made to the DHSS for the ‘capital and ’
revenue funding to enable a collection service +o be estabilshed.
1 was also AGREED that this matter be referred to the Pol fcy AO/Planning |
and Planning Committee at I+s meeting on 24 April 1986. : AO/A

To: $4§ASS L@:Mhocz_ %E)( ﬂ ' For appropriate agfgégméf;ése, in

i CQ_M Pf(% -{5 Megs Ro_cms %(@Q, ' GRO-C

"-a::U/M-S'O",S'O:(MQ”‘:"H:LQt'-‘ov',.‘ Ei T N ~ U o SN IR

accorgdance with Conmitteat's decision,

DATC:
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B.T.S. 2

s======g=:======;==

NEW REGIONAL BLoop TRANSFUSION CENTRE

I e __..._-._-...__————-.._..__._..———-_-_-.—--

General Principlesg
The Northern Ireland Blood Transfusjon Service is a regional service
Supplying the needs of the entire pProvince which hag a Population of

1.5 million. The service is administered by the Eastern Health ang
Medical Di.ector.
Functions

headings,

1. Collection, testing ang distribution of blood to meet the requirements
of all the hospitals in the province - also the pteparatiﬁn, testing ang
distribution of blood components to meet the needs of all hospitals apg
clinics. These are the Primary functions of the Service.

2. Ante-natal sérvice

3. Blood Group Reference Laboratory

4. Tissue Typing Service

5. Teaching and Research

Each of these functions will pe éxpanded on as follows:-

vl.~(a)“*Routihé"HISEE_Eaiiéétién;mfhe programme for collection of routine
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Each team Consists of a Medica) Officer, approximately ten donor attendants
'sSupervised by a team leader) two clerks, two driversg and one Porter, The szaff

travel <¢o sessions by mini-bus Qr coach and Squipment jig transported in 3z Separart

vehicle,

At present approximately 87,000 donationg are collected anmnually byt this jis like]

to rise to 75,000 in the next 3-5 years and ultimately to 85-80, 000 units per year

number of donations must be collected using Specialigsed techniques, (these must

be performed at the Regiona) Transfusioen Centre). Thege techniques include

valuable antibodies identified by laboratory Screening, eg anti-D and Many othasp

1. (e) Testing of blood donationg, The following tests are performed routinely

on all donations,

RHSC0000065_0014



(ii) Testing al} donations for the prevention of transmissible diseaszag
including hepatitis.B, Syphilis, ang others whepa appropriate eg Cy’:omecalsvi:‘us
infection. The number of tegtg will increase ip the near future Particulariy whe
a test for carriers of Non-A, Non-B hepatitig becomes available, gne important
additional test, likely to be introduced in the near future ig HTLV-TIIT antibody,

with a view tg Preventing the Spread of the Acquired Immune Deficiency Syndrome

1. (q) Preparation of blood components. The following blood Components are

bPrepared in the Centre ~washed red cells, leucccyte—poor red cells, Platelet
concentrates, cryoprecipitate, fresh frozen plasma ang other typeg of special plas
are collected ang transported to the Proteip Fractionation Centre, Edinburgh for
Production of albumin solutions, Factor vrrIz concentrates, ang other coagulation

concentrates ang a variety of immunoglobulins. Appropriate quality control

2. Ante-Nata}l Service. Blood Samples are received from all ante-natal patients

in the Province. Fyl} blood typing is performed ang also tests for the

_ immune. subjects-thus identified can pe .oft‘ered vaceination. 1p addition to

red cell serology ang rubella Streening, the NIBTS alse screens all ante-nata)

of certain types of immunohaematological digseaseg, This involves the maintenance
RHSC0000065 0015
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the detection of platelet antibodies, white cell antibodiesg and plasma protein

antibodies. The Reference Laboratory also supplies hospital blood banks with

4, Tissue Txging Service. It is envisaged that the Regional Tissue Typing

Service would he accommodated within 2 new Transfusion Centre, Routine Hia Typing

plays an important part in the investigz+ion of a wide range of diseageg, In

advanced level training for MLSO's ang doctors Studying for the MRCPath,

of blood angd blood components, (c) reduction of hazardg associated with transfusi-n

of blood and blood components, (d) improved techniques for investigation of

immunohaématological disorders,

Donor Panel Department and General Administration

Both of these Sections is under the eneacs—s . RHSC0000065 0016



ane epartment is responsible under the Donor Organiser and his stafr

for arranging blood donation sessions, publicity in connection with recruitment

of blood donors, informing existing donors about sessions, maintenance of recsr

(a) Transport - this includes supervision of dfivers and porters, arranging for
the regular maintenance of the 10 BTS vehicles. This section ig responsible for
transport of stafr and equipment to and from blood donation sessions, routine

and emergency delivery of blood and blood producte to hospitals and delivery ang

(b) Stores - a Stores officer ig employed for ordering, receiving, storing

and distribution of all supplies used by the Centre, Storage facilities are

(c) Maintenance of building - thig department ig responsible for ensuring that aj
fiecessary repairs ang maintenance are carried out (by either District op

Area Works and Maintenance Department).

petty cash, ete,

Blood Donor Unit

Room. Donors return to the Reception Desgk to receive the completed record cards

RHSC0000065_0017
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depending on the Procedure.

Nursing Unit

here prior to loading jinto vans. A changing room with lockers ig also needeqd
for the donor attendants, Laundry facilitieg could be provided by the hospital
laundry as at Present. The hospital cssp Department coulg also provide the

necessary sterile swabg .

The Centre is responsible for storage of ali materials and equipment ang thisg
function is under the control of a Stores Officer. Loading bays are necessary
for vehicles serving blood bank, stores and fursing unit, Accomodaticn for
general stores and alge that for blood donor sessional equipment should be siteq

close to the loading bay. a despatch roop sited near the loading bay is required

No indoor accommodation is available at Present for the 10 vehicleﬁ which are

in use at present. It would be desirable but not essential to have garages

Provided adjacent to the centre. 1 available spaé; on the site does not permit
RHSC0000065_0018



satisfactory.

Medical Staff

Medical Staff require suitable office accommodation, The Director and
Deputy Director each have Persona) Secretaries, who should be accommodated
in adjacent offices. Provision should also he made for a third consultant
who may be required in the future, an office and small laboratory should be
provided for sessional medical officers and similar accommodation for
registrars. Aan Examination Room should be Provided for interviewing énd

examining donors.

The Laboratories

This department ig under the immediate control of a Senior Chief Medicail
Laboratory Scientific Officer. at presént it is divided into six sections
each under the control of a Chief MLSO ag follows:

Donor Grouping Laboratory, Blood Bank (with a sub-section concerned with
quality control), Ante-natal Laboratory, Blosd Group Reference Laboratory with
a sub-section concerned with a reagent Production, Rubella Laboratory ang

Eepatitig Laboratory. 7Tt is envisaged that the New Centre would incorporate

Regarding the lay-out of the Laboratorieg certain general points should pe
applied,

(a} Blood Bank and Blood Issue shoulg be adjacent to apoint of entry to the

RHSC0000065_0019



" should be sited close together thus the Blood Bank must be convenjent
to the Donor Laboratory and Hepatitig Laboratory. The Donor Laboratory
should be convenient to the Ante-natal Department which in turp should

be cenvenient to the Rubella La.boratory.

machine which also tests for unwanted red celj antibodiegs, "dangeroug Group
O donations" ang syphilis serology. Any doubtfuy] results are checked by

detailed manual testing,

Ante-natal Department

This department requiresg g laboratozy, an office and a Separate specimen

Teception area. Blood Samples are Teceived from aj] ante-nataj Patients in

for Varying pericds depending on the category involved, Storage of informatjion

would be greatly faciliteg in future by the introduction of a computerised

sation of volunteers for the purpoge of anti-p Production (uged in the
prevention of mmy) . The department also provides 3 Regional service for
Platalet antibody detection. The office attached to the Ante-nata]l Department

ould also accommodate the clerical needs of the Rubella Lahararam.
© RHSC0000065 0020



a-oratory

Blood samples received by the Ante-natal Laboratory are also tested for
immunity to Rubella, Samples from female donors and Specifically requested
Samples are algg tested. Resylts are notified tgo the appropriate clinie

so that vaccination can be offered to those who are non-immune. Record

to babies eg by the usge of hepatitis immunoglobulin and vaccine, This laboratory

uses radioisotopes and a fume cabinet requires to be installed. Provision should

RHSC0000065_0021



from all hospitalg in the province. These include investigation of trans-
fusion reactiong, identification of the less common red cell antibodies and
finding suitable blood for such Dbatients, Specialised tests such as thoge
forprotein and white cell antibodies are necessary. The maintenance of a
large panel of cell types including Dany rare blood groups ig necessary,
Cert;in blood group genetic tests are carried out, 3 sub-section of the
Reference Laboratory is concerned with the production of laboratory reagents

and should be accommodated in a Separate area, Many of the reagents used inp

hospitals blood banks are alsoe Supplied with Teagents. A convenient deep-freeze

Separately.

{a) Blood Processing and Storage

conditions in thig section. An increasing Proportion of blood ig brocessed

area sufficient to accommodate about 15 refrigerated centrifuges in addition

to separation ang freezing equipment ig necessary for most routine separation.

RHSC0000065_0022
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Bloed pz:ocessing which involves "open methods™" Must be performed in a
Specially designed asceptic suite which meetg the requirements of the
Medicine Inspectorate of the DHSS. a Separate Cryopreservation aroa
would be required for the Preservation of red cell, pPlatelets ang other

cellular components in liguid nitrogen containersg,

{b) Records and Blood Issuye

the Blood Bank ig responsible for checking that all blood and blocd
Components have been correctly labelled, Blood and bloog compenents are
issued from thisg Section to the various hospitalg 43 required ang records

kept for each unit issued. Inventory control would be assisted greatly

identify each blood unit,

{e) Quality Control

(d) Cross—matching Laboratory

A Cross-matc:hing Laboratory should be sited close to the Blood Bank. The
size of this laboratory would depend on its function, If used only for
€mergency cases a small laboratory only would be necessary. However if the

BTS were sited within g large hospital there may be a Case in the future

latter alternative would of course require g large department, This sub-section
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*should have a small room nearby for the MLsO “on-ca1l" in which to make ang

érink beverages.

{e) Tissue Typing Laboratory

of the blood Products useq.

{g) Autoclave/Wash-up/StilEs_

This section would serve the needs of the whole Centre and the siting is
not criﬁical. Much glass-ware and sample tubeg are re-cycled requiring to
be washed and in some caseg autoclaved, All hepatitis-positive material
must be autoclaved prior to disposal. At present three stillg are in usge

for the production of distilled water which in turp {g used for the
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would be required, The latter would include MLSOs, medical students ang

doctors specialising in Laboratory Medicine.

At least one Research Laboratory should be brovided with 5 small offjce adjacent.

(i) Domestic Services

() Catering, Common Rooms and Toilets

the Nursing unit, A Rest Room is requireqd for MLSOs ang scientifie staff close
to the laboratories, Lockers facilitieg for laboratory staff should pe provided
in close association with the laboratories in accordance with the Howie Code of

Practice. Toilets to serve 40 male and 60 female staff are required. an
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(i} starff, donors ang visitors to the main entrance
-{il) Goods vehicles to the stores loading bay

(£ii) Session vehicles to the Nursing Unit loading bay.

(m) Public Telephones

Public telephones are required, One on each floor,

{n) Engineering Services

(a) Mechanical Services

(1) A boiler house containing.boilers for heating ang hot water
storage ig required. Steanm generators not Tequired,
(ii) Refrigeration, Several cold roomsf including Some with deep-
freeze facilities are needed. Speciaj} consideration of alarm

Systems will be required,

{b) Electrical services

{c) Telephones,

The Centre would have jtg own switch-board,
Future expansion

It 18 very difficult to predict the future developments in the field of Blood
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Transfusion and it is essential that Planning of the Centre allows sufficient
flexability to accommodate future expansion,

l4th October 1982
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CAPPENDIX T

=NTETS = DEF I NI S I I - P R S EN T~ A DO AR T ERS ™ PREMTSES
3

The, NIBTS was transferred from the Belfast City Hospital to its present location
*'at Durham Street in 1969. At that time it was envisaged that this would be a '_
temporery measure to cover a ten year perieod, by which time it was planned that
a neq‘purpose—designed-Transfusion Centre would be built on the site of a major

teaching hospital.

. For many reasons, the present building has become grossly inadequate as well as
having a very unsatisfactory location. These deficiencies will be considered

under the following headings:

SELF SUFFICIENCY IN BLOOD AND BLOOD PRODUCTS
. SAFETY OF BLOOD AND BLOOD PRODUCTS
. WORKING CONDITIONS

1

2

3

4., STORAGE SPACE .
5. DIAGNOSTIC TESTING OF PArlENTS :
6. TEACHING AND RESEARCH

7

. LOCATION

»

1. SELF-SUFFICIENCY IN BLOOD AND BLOOD PRODUCTS

The prectibe of blood transfusion has unﬁergone a dramatic change during the past
10 years or so. Prior to this the vast majority of the units of.blood collected
from donors were issued to hospitals and:transfused as whole blocod. Now, as a
result of demands fromfseveral medical specialities combined with advances in thei
technology for processing blood, ovexr 80% of blood collected is converted into
separate components {each unit donated may contrlbute to as many as 6 different
'components). Some components are produced at the Transfusmon Centre and some at
the érotein'Fractlonatlon Centre, Edlnburgh u51ng source plasma supplled by the
NIBTS. The demand for blood components has been rlSlng so rapidly that present
blood COllLCthH (ddequaLe for ordlnary blooa transfuslon purposes) is unable to
sustaln 1t. It is partly ‘"for this reason ‘that a pr0portlon of certaln blood
products, notably Factor VIII (haemaphrlla treatment) and various albumin products
have had to be 1mported from’ commercxal sources (as in the rest of the UK). The
source of blood plasma from whlch these 1mported products are made, is paid donors
'usually from the USA, but 1n some cases from underdeveloped countries. The practlce'
of 1mport1ng blood products is unde51rab1e for the following reasons:

1. vCost - commerlcal products are more expen51ve than the NHS equivalent., /

2. Patlent safety - the risk of transfusxon transmltted dlseases, e.qg. AIDS

hepatltls, etc., 1s less with NHS prcducts.'

C3. Ethlcal reasonsl thls relates to the lnten51ve collectlon of blood plasma

. ,whlch is practlseduby commerc1al companles in a way that may be deleterious to'
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'onors-foftEﬁ“tﬁe poorest and least well—nourlshed) and in

some cases-jeopardise blood collectlon in countries which are already in very

short supply

For these reasons the WHO have strongly recommended that all countries should strive
to become self—sufflc;ent in all blood products - this principal is accepted by

all Western Governments. The goal of self- sufflc1ency is a recedlng one because

of the rapid and continuing increase in demand. If it is to 'be achieved, new
stratagles are required in order to collect sufficient quantltles of source plasma.
This would involve setting up a plasmapheresis unit for donors - {using plasma-

pherebls .5-10 times as much plasma per donor per annum can he collected).

Present deficdiencies

1. There is insufficient Space to set up a plasmapheresis unit which should be

based at the Transfusion Centre.

e

Much more laboratory space is needed to allow additional processing,

refrlgeratlon, etc, of plasma.

2. SAFETY OF BLOOD AND BLOOD PRODUCTS

It is clearly essential to ensure that therapeutic blood products are effective

when transfused and are sterile and free: from side-effects. As producers of such
products, Transfusion Centres must comply with requirements of the Medicines Act.
These requirements are enforced by the Medicines Inspectorate. The latter have been
highly crztlcal of the present NIBTS accommodation and have clearly stated that
minimom standards would be impossible to achieve due to lack of adequate space in
.these premises. 1In this regard the most serious deflclenc1es include:

1. Lack of a properly controlled aseptlc area in whlch procedures, llable to

' cause contamlnatlon of blood products are’ performed "
2. Lack of a quallty control 1aboratory in whlch testlng d951gned to ensure that

mlnlmum standards are belng adhered to.

3.  WORKING CONDITIONS :

MSst of the staff have had to ‘work in extremely cramped conditions over the years
but recently this problem has’ reached crisis proportlons. In order to maintain

' essential - laboratory serv1ces, certaln areas, e, g. Medical Offlcers room, " donor
attendants changlng room, etc., have had to be taken over and used as laboratorles.
AInSplte of these measures, ex1st1ng laboratories have become grossly overcrowded
Wlth equlpment whlch in a number of cases is overflowlng 1nto corrldors. The

problem is compounded by very 1nadequate storage space. Apart from the cramped

_‘condltlons, a number of other serlous problems ex1st -
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a. .Safety from infectjon, €.9. hepatitis, AIDS. The lack of spéce brecludes the‘

possibilitf of even approaching the recommendations of the Howey Code of

Practice. Extreme examples are found in those areas where testing for AIDs and

cabinets. Separate changing areasg should also pe brovided for the hepatitis/aips
tésting laboratories. » reception area for Specimens, separate from the testing
area should be bProvided for Several laboratories. " Even Proper hand~washing

: facﬁlities cannot be provided in some laboratories due to lack of Space.

b. Overheating. Refrigerated centrifuges ang deep freezes produce heat whep

-

operéting. In view of the large QUantity of this equipment which is

¢. Fire risk. Most of the corridors are cluttered ang partially obstructegd with
LmF Tisk
various items - chest freezers, filing cabinets, office andg laboratory supplies,
office equipment (enveloper, photocopier ang stencilling equipment). This

has drawn frequent criticism from fire advisors.
L

€. Recreation aréa.',As already noted most of the Pre-existing recreation areas
) _—q—"““——'—-—-—- . » .

" have been taken over for aéditidnal lab space. The tiny areas which remain

for this éurpose are of a quite appalling standard,

f. car Parking. There is ‘now such congestion in the car parks that staff are
frequently being'intertuptéd’during the working day to move their car. This

problem has bécome even worse folldwingte;ectibn of a portacabin in the car park.

1. STORAGE SPACE
General storége space ié grossly inadgqugte and a high Proportion of supplies must

be held outside the Centre. ' Furthermore large quantitites of office and laboratory
supplies aré'tq be_f@dnd in'borrigeré, reception areas, etc.
Storaée of récords:is adve;sely.affected. :Iq is neéeéséry to retain details of all

donatiénS,for at,leaét_lO.fears.A These are housed in a smal} dark attic which is

' almpst'inacéegsable'and\deta}ls of records are often éxﬁgemelY»diffiqult:tq_;QCate:

.Suitable accommaAnt i 2n
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This asPect together with inadequate space for storage of non-refrlgerated blood

products has also been severely cr1t1c15ed by the MedlClneS Inspectorate..

5, IMPROGVED PATIENT TBSTING FACILITIES

Almost' half the laboratory staff are engaged in testing of patient blood samples
(includes all ante-natal patients in the PrOVane, cum investlgation of certain’

types of blood disorders and investigation of the'causes of problems assoclated
with blood transfusion in hospitals). In this area more accurate diagnostic
assistance and improved monitoring of certain patient disorders could be provided

given better facilities and more spacious accommodation.

A specific area recommended by the DHSS document dealing with the prowision of
laboratory services (1982) is the incorporation of the Northern Ireland Tissue
Typing Service (now sited at BCH) as part of the NIETS. Such a link-up would be

of mutual benefit to the two services.

.6. TEACHING AND RESEARCH

Several types and grades Jf staff are required to visit the Transfusion Centre

for theorectical and practical instruction in various aspects of transfusion
med1c1ne, e.g. medical students, doctors at various stages of tralnlng, blood bank
laboratory staff from all hospitals in the Prov1nce, and nurses from certain
spec;alltles. A major defect is the complete absence of a separate area for teaching.
This makes 1t virtually 1mpossxble to deal with large groups or to hold practical
classes. A lecture room, equ1pped to enable practical instruction in various

" laboratory procedures, is a necessity.

A furthex . 1mportant def1c1ency is a complete lack of any llbrary or. faClllty
suitable for private study. ‘While mosL relevant Journals are taken these must
at present be retalned in the offices of senior personnel to whlch access may be

11mlted

Research activities in the premiees is'sevefely festricted by lack of facilities.
whlle research is of secondary 1mportance when compared to the service commlttment
it does play a vitally 1mportant part in- malntalnlng lnterest and stimulation’
among medlcal and laboratory staff- Apart from this aspect, every MLSO who sits
for the FIMLS quallflcatlon is requlred to carry out a research pro;ect The

latter has proved to be very dlfflcult because of the’ many deflc1enc1es referred

to above.
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ihe‘pféﬁgnt location at Dpfham Street is uﬁshitable for a variety of reasons.
a.: Seéurity ~ the premisés havé been subject to repeéted vandalism and break-ins.
A prime cdncetn h&s been staff safety especially to those who provide an
“;n—céll" service at ﬂighﬁ. In addition to one very serious shooting incident,
‘?other members of staff have been subjected to harrassment and attack on
occasions. Furthermoie, theft, damage to staff cars aﬁd damage to property and
equipment have been regqlar occurrenées - reports of such ihcident§ are received
about once a fortnight. |
J - b. Biooé donors - the present location represents a serious deterrent to members
of the public attending to givé blood. The existing permanent city centre
'donor session ;s an alternative site, but an important drawback &t this centre
-is the absence of any car parking facility nearby. Furthermore, it is
-essential that a plasmapheresis unit is located at Headquarters and also that

the latter can hold emergency blood donor sessions when required.

¢. Teaching hospital ~ the DHSS (NI) Report on provision of laboratory services
1982, made a strong.recommendation that a new Transfusion Centre should.be
located on the site of a\major teaching hespital. This would allow the
transfusion centre to be more acﬁivgly involved in patient cére (usage of blood
products, diagnostic testing including Tissue Typing and direct pétient
treatment (cell separators). This aspect is discussed in some detail in

the.accompanying notes, ~ "Location of New Bleood Transfusion Centre".
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APPENDIN 2
oA &

CHEDULE OF ACCOMMODATION

e

" 1. General Administration

from the present accommodation.

Our General Administrative Officer (receﬁtly established post) who oversees the

donor panel clerks does not at present have a separate office.

+t 2. Donor Panel Department

Donor panel clerks - the existing accommodation is inadequate in area.
vt General Administrative Officer - see above.
Poster store - at present publicity material is stored in offices, corriders,

reception area, or whereever Space can be found,

3. Teaching
—Secilng
All grades of staff receive training - doctors, medical students, MLSOs and other
laboratory'staff, donor attendants, etc. It is estimated that on average about
2 sessions per week is taken up with this task. The numbers involved could vary

from 2-20 at each session.

4. Medical Staff

The average transfusion centre in GB had 3-4 consultants. There are no immediate
plans to appoint a thirg consultant but this should be budgeted for in the new

centre.

Office for Medical Officer - the former medical officer's room had to be taken
over for an additional laborgtory some four }ears ago. This is required
particularly for two full-time associate speclalists for various administrative

duties, e.q. corféépondence with donors, organising of duty rosters, etc,

Registrar's room - the Royal Collegg of Pathologists now require all haematoibgy
' trainees to spend 6 months in a blood Transfusion Centre so that at niost

times ‘a Reg/SR is based at the BTS,

Examination Room - facilities should'be prxovided to enable full physical examinations’
to be carried ouﬁ. This isnecessarybefore certain cétegbrigs of special
donors can be acceptea; e.qg. for cell separator and certain donors who require .
to be immunisedfbgfore embérking on a plésmaphergsis Jrogramme.  Physical
examination is also a_nebeésary part of the initial conselling of certain
donoré who aré‘found to‘ﬁave abnormalities, €.g. AIDS, hepatitis, etc. It is
also oceaéioﬁally nécéséérx to examine members of staff.
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It is necessary to cater for a substantial plasmépheresis unit., Present facilities -

session (bleeding 3-4 donors at a°

more space than fg

r ordinary blood donation.

donor sessions, €.9. labelling all Specimen tubes, dispensing same with appropriate

solutions. Thesge functions woulg be carried out in the breparation room.

The areas for both despatch and pPreparation rooms could be reduced to 30M2,

7. Donor testing
== testilng

make various specific immunoglobulins, These are used to treat and prevent
specific infections in éppropriate,patiénts(‘e.g. anti-tetanus, anti-hepatitig B,
etc. This is a very important'growth-area and many new specific immunoglobulins

are being introduced for the benefit of patients.

8. Blood Bank )
At present 6 MLSOs and 3 Lab.Assistgnts are employed in the Blood Bank and bloogd R . E
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Blood ﬁrocessing (more correctly Preparation lab.) - thig function is presently’
carried out in the same area where autoclaves are operated. The functions include
the preparation of various solutions and reagents for use in all the laboratories

(by lab. assistants) and should have a Separate area.

Cross-matching laboratory - the regquirements for this laboratory‘depend on the
siting of the new Transfusion Centre. If on a hospital site, and it was considered
appropriate, the Transfusion Centre.could provide a cross-matching sexvice directly

for the patients in the hospital concerned (acting as a hospital Blood Bank).

9. Blood Group Reference Lab. N

There is a deep-freeze room at present serving this laboratory which was not

recorded on the original schedule of accommodation.

’
s

Thé Ref.Lab. covers two distinet functions, (1) providing a reference testing
service for hospitals am{ (2) provision of blood group reagents for use in the
Transfusion Centre angd all hospitals. There is a need for the total area of
these functions to be increased substantially because of existing congestion as
well as allowing for future expansion (new tests and new reagents). Given this
additional space, it may be satisfactory to continue housing both functions in

one laboratory.

10, Tissue Pyping

This service is presently sited at the Belfast City Hospital and is discussed

- under "Deficiencies in NIBTS"., .A physical but not neceésafily administrative
link-up 5etween the BTS and Tissue Typing is recommeﬁdea in the DHSS Policy for
Provision of Lab. Services. This‘a5pect wiil clearly require discussion with
personnel concerhed before detailed blanning cén begin; ‘It is envisaged that the

existing Tissue Typihg staff at the BCH would move into this section.

1l. Other areas
Teaching and research is dealt with under "Deficiencies in NIBTS".
The Dark Room is requiréd'for'immunofluorescent work {currently carried out in

a makeshift cabinet)-. The other areas referreq to will be required for predicted

future developmgnts.
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APPENDIX 3
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BB REO B PRANSPHSTON SERVICE

Sumulbf the busic tasks 334 thL BTS namely collection of blood from donors and LtS
Cdis Flbutlon to hospituls after appropriate testing, is well- -known. The work of

the b\{Vth is deltially vegy widi~ringing and the uspeciality of transfusion umdicine.

iy u yqst developing one, (e practice of which requires close colldboratlon batween

thie Transfusion Centre and many different Cllﬂlcdl specialities. The following points

should serve to illustrate this

Blood component therapy

" Blood tranbtublon therapy has changed dramatically in recent years so that instead of
Lrun:fualnq whole blood to most pPatients the practice is to use individual components
of the blood which are brepared by the Transfusion Centre, The clinical demand for
blood Jcomponents has increased dramatically both in range and quantity:‘ To meet this
dumand the umjority of blood donations (75%) are now processed (often several components
are extracted from oach donution), Furthermore, several blood components muét be

prepared -from donors who are specially selected by prior laboratory testing.

Around 20 difterent blood.cdmponents are currently issued to hospitals from the NIBTS
.and several new ones are on the way. Before being introduced new blood products must
be assessed for their therapeutic value and safety in patients and this assessment is’
’cuutinuud thereafter. ‘his process requires close collaboration between hospital

users and staff in the Transfusion Centre,

A great deal of effort ju b ing made to ensure that blood component therapy whlch
plays such o vital role in the treatment of a wide rdngL of dlseases, 1s as free of
bldL ettucts 18 possible, This is helped by the pgrformancg of blecod tests designed

,tu stLLL lntuutlou dqqnpu 1u dunol bloud [c] g hcpat;tls, syphllls, AIDb and others.

Putient‘LQbang*

Ap¢rt-LlQm pUFLOlmlng Loy lu un Lhu bloud of donorb the BTS has respﬂnbiblllty for
LurlYLnU out a variety of blood tests from patl;nts all ovexr the PrOVane. Blood
samples are received from ull preqnant women in Northern Ireland. These tests play

d vital role in the prLVuuLlon,ln the offbprlng,of the Rhgsus problem, hepatltls and

LODgLnLtdl ubnormulltlub duu to rubLlld

Vi Rcfaruncc Lab. reue1Vus blood sampleb from hOSpltal Blood Banks for the purpose
ot invey tlgallng dxfflcultles and side etfects associated with’ trans;USLOn therapy. ;
1hl$ luborqtory al Be] carrluh out spcc14114ed tests and 1nva stigations on pdtients with

i
i
’ ccrtaln typhb of blood dlavases L : . o L e ;i
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‘o 2. DUSS (NI) REPORT ON PROVISION OF LABORATORY SERVICES (1982)

.

This Report made recommendapions which are relevant to the future siting of the
: Tra;sfusioo Centre. First of all, it was recommended that hospital laboratory faciliti
.Ln g;nural, should 1ntutuzp Le concentrated within 6 sites covering the whole of NI.
in parLLLular, it recommended that the TrahoEuSLon Centre should be sited within a
najor ., teaching hospital Campus and furthermore that the transfusion Centre should be

ordgunised jointly with the Tissue Typing Survice Abasied at the BCH).

3. WHY A TEACHING HOSPTI'AL?

There arc many advantages in having a Transfusion Centre sited within a major teaching
‘hospital. * For reasons that should become clear the most suitable hospital is one
which contains as any of the reqional specialities as pussible, in which transfusion

therapy plays an important part (RVH oy BCH). The advantages are as follows:
-

4. Blood component thuvcapy

The rupid developments in Hiis tield are discussed above, -The productlon of the most
vffective aid safe blood computienls for therapeutic use is best achieved when there is
active and ELOSQ Colluboqu[uu bulween the producers (in the Transfusion Centre) and ‘
clinical usu{g' Pthluul LoUIdLlUH from hospitals mukes such colldboratlon difficult
Lo uchicve in practice. Virtually uill blood touponunts produced by the NIBTS are used

©in the BCH and it is envisaged that pdrtlculdrly tru1tful links could be established
with the uuumutology Unit (management of ltukaemxa and blucdlng dlaorders), Transplant
Unit (Renal and ?Bone Marrow) and the Obstetrlc and Neo—ndtal Unlts. .

b. Cell-separators

An dwportant recent tand in Transfusion Centres whluh will undoubtcdly 1ncrease in the .
future is the use of blood Lell ~Stparators. These muchlnes are used to separatg blood
compunontb (plqoma or Lullb) from donors at thL bcd—51do {the renulnder of the blood
bulng ernbebﬂd back to’ LhL dono:) Thg VLry marked 1ncrease in demand for blood
'componcnts (Jb OppOde to whole blood) makbs this prochure attract1VL and cost-
uLfLCLLVu EQPLCldlly [ur nglLlUd donuz:. lndugd ‘it has beon carr;ed out by non—'“
mLLhaHLLdl HieiTis at’ Durhqm HYLieet for several y@dfb. - For some of the new machines,
uthough considerced extremely bdfc it is recommended they should be sited close to

LL'.‘:U::L lLuL.Lun fcn(.lllt‘ lt:‘-

In udditiOn cell-s Lpdrutufq are now being: ude for therapuutlc management of patlents
(fLmOVlng unwauted bubbtunLCb or uonmonents from the patlent s blood) This is already

.tqb]n,hcd thuxdpy tor corLu;n Londltlong (Lhe only chhxne ln NI s based at the

‘ ‘RVH)but naw USLb are belng found for this type of therapy ESpLClally now that rapld

-jlmPLUVguLntgln Lhu tuchuuluqy uLL Laklnq pluLL.- A nunber of Tranbrublon Cnntres
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id;{h& UK have boecone QilbuLiy'LHVUlvud in patient therapy usihg thesé devices.

JIt ip thus envisaged Lhuat bluud el -y LpdrdtUrS would in future be installed at the
Tranutds;un Centre at L -VLVLHg the dual purposes of blood component collection

and ditect patioent Lhéxapy.

e v Lyping

For a Vu:iuty of technical rv;sanu, as recomnended in the DUSS Policy Report, there
would be considerable muLudl ddVdntagLS in having the Tisaue Typing ‘Service organised
‘Jolntly with the BTS, This llnk -up could be readlly achleved, only if the Transfusion
Centre wore sited at the BCH (ehpecldlly in view of the important links which currently

exist bebween Tissue Typing and the Renal Transplant Unit).

d. Patient testing

The role of the Service in this area is described briefly above. By establishing
closer links with ¢linical colleagues e.y. in the management of blood disorders and
Rhesus and other obstubrig problems, this service would become more effective,

[

e. Couut boenefits

Siting of a new Transfugiuu Cunilre at HCH hay ‘potential cost benefits arising from
the sharing of resourcus e.qg, use of cell- pruLators, tissue typlng service,
bhdrlng of non~cl1n1cul Iu(ll&tl&b, e.¢. engineering services, caterlng, etc, would

pcu unubly be dlso havu Lost ddVdﬂLugdb.

£. ALLEbo tu uLer hObplLdl

“he locatlon of Transfu 1on Centre ln reldtxon to other dCUtL hosp;tals is of 7f'_?
obvious lmporLanco pruhldlly thn emeLguncy “blood supplles are required The BCH
Eitc is w1Lh1n vury eauy deCh of thc RVl and lts prox1mlty to the Rlng Road and the

‘MoLux Wuy would prov1du ready access to all the hOopltalS.

g. oStaff .

An 1u@ortuut dxbadvantugg of the prLbLnt Slte s’ the éxiétenee of professional |
"lgOldLlUﬂ ‘ot mudlcal nur lng und laboxatury btarf ) Rb—bltlug on a maJor hospltal 51te'
UlLutLg thu poLﬂntLal fox grcher 1nVOIngent of staft in patlent care whlch would

undoubtudly lcad to 1mprovgd unrdle and buLtur recrultmnnt

B FLnally. lt is w;dgly lcknuwl;dﬂvd auong medlCdl trdnsfu51on staff in the’ UK that TCs

'ghuuld be qlLud ln a deué hubpltul ﬂhL ouorlty of RTCs in “the UK are so located

lncludtng virt l\qﬂlng CL'tLLq.
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