DIRECTIONS.,
For the use of the Blood Bank

and Blood Transfusion Service,

) The Blood Bank and Blood Transfusion
Service were organized for the benefit of patients
in hospital and the convenience of their medical attendants.
Prior to the introduction of this service the medical
attendant had not only to obtain donors ard asample of blood
for grouping ard crossmatching but also to take blood from
the se1<_acted donor and administer it to the patient;
pyrogenic reactions after transfusion were not infrequent
owing to lack of trained staff and of apyrogenic distilled
water to clean and prepare the transfusion sets; blood was
not available in an emergency and the delay in obtaining
blood, especially at night in case of emergency entailed
serious consequences to the patient; there was no time to
perform a Kahn test and there was always the risk of
administering blood of the wrong group.(Statistics have
shown that errors in grouping in an emergency arc the cause
of the majority of transfusion accidents resulting from
administration of incompatible blood).

The risk of transmicting syphilis by transfusion
is not inconsiderable., In the short time this blood bank
has been open quite a few Kahn positive donors have been
observed and it is conceivable that one or more of them might
have been used to donate blood had the Blood Bank not been

in operation.

A properly organized Blood Bank is a necessity
in a hospital of any size and minimizes the risk of
tpansfusion accidents, properly prepared transfusion sets are
always available thus practically ~bolishing pyrogenic
reactions, the risk of transfusing syphilis is gbdlished,
blood is instantly available in case of emergency, the medical
attendant is saved the time and labour necessary to take
blood, the nursing staff are saved the labour ‘af preparing
transfusion sets, needles are always sharp and pélished
and the laboratory staff do not have to be called out
at night,

A Blood Bank must be organized properly and
inite rules and r egulations if it is to carry
out its functions adequately., Rules hgve been reduced to
a minmmun gompatible with efficiency but it is necessary
for medical officers, ward sisters and staff nurses to be
acguainted with them and to abide by them if the work of
the bank is to pro ceed smoothly and efficientlye. It is for
this reason these notes have been written and it is hoped
they will De read carefully and kept for further referece,
The staff of the Bank are only too glad to ass1st.and to
advise when necessary and it is hoped reference will
be made to them in case of doubt,

d on the same system as

; : ; ital
an ordinary commercial bank. Eagh ward in the hospl

opens an account with it by sending two or more donors

and for every two donors sent one tynit"(a bottle containing

500 cec, Of blood) is credited to that ward.

run under def

The Bank is organize

When blood is required for transfusion, send

to the Bank - (1) A requisition,./..
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(1) A requisition card (Form Med.98) properly
filled in.

(2) Blood from the patient(3.0 c.Ca)e

(3) Receipt for a tr. nsfusion set signcd by the
Ward Bister,

After aboubt half sn hour the medical officer may come
to the Bank snd he will receivei-

(1) A bottle of compatible blood,

(2) The reguisition and a reaction card
(Form ¥ed.99) -

{(3) A transfusion sot,.

Please note that blood will not be issued to a Sister,
Medical Drderly or Nurse, only to a medicdl practitioner,

After the transfusiont-
(1) TPill the bottle with water,
{2} BRun tap water through the transfusion seb.
g (3) Complete the requisition and rsgetlon cards,
(L) Roturn all o the Bank within 24 hours.
Please do not

(1) Leave the bottle of blood standing in the
ward bpefore transfusion.

(2) Remove the cap of the bottle before
transfusion,

(3) Dismantle thc transfusion sot.

(11) Discard the beads in the botile.

(5) Fail to check the components of the soct.
(6) Neglect to complete the cards.

Compenznbs of Tpansfusion Set.

{1) Botile.

{2) Cap.

(3) Rubber washer in cep.

(4) Glass beads in bottlo.

(8) Alr inlet tubs with glass Pilter tube al one
end and long stainless steel needle at the

othar.

(6) Transfusion tubing with glass drip mober
and short steinless stecl ncedle at each end.

{7} Hgedle adaptor,
{8} Boroew clip regulator.

Donorse  ee/vee
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Donors,

_ Donors are obtained from friends and
relatives of the patient but it cannot be urged too
strongly that they should be obtained before the

transfusion is given, experience having shown thatuthey
are unwilling to come aftir the transfusion, It is
recognized that this is not possible in case of an
emergency but as a rule a patient so seriously 1ll as

to require a trans fusion will require further transfusions
and donors can then be obtained, There are occasions when
donors cannot be obtairsd, The patient may die after &n
accident in spite of a transfusion, he may be a visitor to
the island or a pauper without friends and it is to provide
a reserve of blood for such patients

X that it is necessary to
require two donors per "unit" of blood issued, as well

as to allow for wastage through outdated blood.

A useful source of blood may be found in patients
who require venesection for therapeutic reasons. All such

patients should be referred to the Blood Bank, If they are
confined to bed arrangements may be made to take blood in
the ward,

Donors should be sent to the Blood Bank not

1ater than 1200 hours or between 1430 hours =nd 1600 .

hours on Monday, Tuesday, Thursday and Friday and before 1200
hours on Wednesday and Saturday, in the winter season.

During the summer when Government offices close at 1330
hours they will be accepted up to 1200 hours daily except

Sundaye. The Blo«d Bank is clo sed on Public holidays and donors
cannot be accepted then, Should any unusual situation arise
when the Bank is closed t

he Government Pathologist should
be contacted (Peteph i 18 Melalat

203
numoer—r oA
7

or M‘ﬁ"ﬁ'a—'?f

When blood is issued it should be transfused
immediately, At most, not more than half an hour should
elapse before the transfusion is commenced, This is of
particular importance during the hot summer months.

Plood will haemolyse rapidly if warmed or left sarnding for

any time at room temperature and transfusion of hasmolysed
blood will result in a severe reaction or even death of the
patient.

Stored

To administer blood, the set is revmoved from
the enuvelope, the long needle inserted to its full

length through one of the openings in the cap of the
bottle and the attached short portion of rubber tubing
fastened to the base of the bottle by means of a strip

of adhesive. See that the short portion of rubber tubing
is not kinked; if it is, air cannot enter the bottle and
the blood will not run freely. The short wider bore

needle close to the ngrip" is inserted through the other
opening in the cap of the bottle, the bottle inverted end
hung on the stand, blood allowed to f£ill the tubing so as to
expel all the air, the clip tightened, nse&lls inserted in
the vein, fastened with plaster, the clip loosened and trans-

fusion commenced. All these proceedings should be carried
out with the strictest aseptic precautions,

The rate ate. -/oo.o
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3 The rate of which the blood is allowed toO

flow depends upon the condition of the patients I

10ss of blood has becn serious snd the patient 1in danger
fyrom e@ligaemia 1t should be run in as rapidly as possible.
Tf there is no urgency the tpansfusion should be slowW,.

There is less risk of reaction or of circulatory overload

if the transfusion is slow, rate of flow may e increased
by loosening the clip and/or raising the 1evel of the bottle.
Positive pressure by pumping air inbo the bottle is

inadviseble, Falal casss of air embolus have followed this
practice,

i The time teken o tpansfuse a bottle of blood
can be ostimated roughly from the followingi-

40 drops a minute L hour s
60 drops a minute 2% hours
200 drops a minute 45 minutes.

Emergoncles.

Some difficulty is experiaicod in maintaining
an adequate stock of Group wot plood for omergencies a8
only 35 per cent of the population in Cyprus helong to that
group as compared with 18 to 58 per cent in the Us K,

Thig aifficutly should be Borne in mind by 511 Medical
OffPicers and the emergency stock used only for real and 70h K
serious emergencles at times when the pank ig cloSod. It

ia regrebied that owing to misuse of the emergancy stock

Aur ing the day it nas been found necessary to look

the omergency pefpigerator during working hours and to open

it only when the pank is clozed,. When the smergency
pefpigerator 18 1ocked application ahould bo made to the

Bilood Bank.

Wnen blood is paken Trom the smergency stoek
a reqguisition card should be £i1led in with the name of the
patient, the aumber on the bottlo, the nature of the
emergency snd other debails. A trensfusion set may bhe
obtained from the Theatre 81 sber during the day or from the
Wight gipber during the night, The Sister who 1S8UCH & st
will note the name of the medical offlcer, The neme of the
patimt and the ward in whieh it was used and send the
infor mation to the Pank not later than the following Sa¥e
on receipt of thig infomation another sterile set will be
igeued to the sigtor responsiblce The Ward Sister should
return bhe used set, boblle, requisition g roacbion oards
$o the Bank not later than the following day.

pperatlions.

Bpefora avery ma g or cperabion dcnors must be
cbtained and 3,00 GO of thoe pabien tts blood sent bo
the Bank for grouplng and crossmatbchinge. Wnen this is
done & hottle oX bottles of compatible blood will be
gc‘epar@& and set sside raady for inatant use iF raguired,

Phe ﬁr&dticﬁ of using emergency Group eyt
wiood during an operation cam&a‘t be mazlcianneti"tao strongly.
Compabinle blood crczasmm}cm_ad againgt the patie n;(b should
always be yezd for ¢ ransfusion sand only in A sgrious
emePEency when time 18 not avalilsable and the I‘l&?p}";.Of
tpansfusion of unmatched blood is less than the risk to the
pmtient if vicod is nob given, 18 this procedure justified.

Rh t?piﬂga ~n¢/ino
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Rh Typing.

It has not been found possible to maintain
a -Stock of Rh negative blood owing to the small number
of Rh negative inhabitants of Cyprus., Our figures up
to the present show that only 2,5 per cent are Rh negative
as compared with 18 per cent elsewhere, Nevertheless, the
blood of every prcgnant womam coming into hospital should be
sent for grouping and typing and if she is Rh negative, her
relatives should also be sent to ascertain which arc suitable
to act as donors should a transfusion be necessary. Full
information should be sent to the Bank concerning the
anticipated date of confinement, previous pregnancies,

children, miscarriasges, etc, Necdless to say her husband
should szlso be sent for typing.

Coombs' test.

As this test takes time to prfomm samples
of Wlood should be submitted before 900 hours., Freshly
taken blood is neccssary for the Coombs' Test., If blood
is kept standing for any timc the results may be erratic
and in consequence the sample should be sent to the Blood
Bank Laboratory immediately after it is taken.

For the dircct test a semple of unclotted
Plood in a blood bottle (red cap) is required, For the

indirect test a sample of clotted blood (without anti-
coagulant).

It should always be stated whether the direct,
indirect or both tests are regquired.

Plasma,

Experience has shown that it is not possible
to maintain a stock of plasma as was originally planned,
If plasma is required notice should be given and a bottle
will be prepared but it must be used immediately. In an
emergency such as a serious case of burning, dextran may
be used until plasma is available, but please note, a
} sample of blood for grouping and crossmatching should be
taken before giving the dextran as it interferes with

grouping and is not eliminated from the circulation for about
a wecka

Concentrated Red Cells.

This preparation is of vajue when 1t is of
importance to introduce red blood cells into the circulation
! without unduly increasing the blood volume. As it must be
" preparcd immediately before use, at least 2L hours notice
should be given and it must be adninistered to the patient
immediately. Neglect of this advice will involve serious
risk to the patient.

REACTTON. « /ee oo

e e i
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REACTION AND COMPLICATIONS OF BLOOD
TRANSFUSTON. «

When & reaction develops during a transfusion
two gquestions must be answersdi-

(1) 1Is the reaction duc to the primary dissase Or
is it caused by the transfusion?

(2) If it is caused by the btransfusion what is the
type of the reaction?
Thers are, for example, many Ccauses of anuria
hesides haemolysed blood and suppression of urine cannot
be ascrided to a bransfusion until evidence of heemolysis i8
obtained, A& patient with pyelitis may have a chill and fever
not necessarily caused by 1it.

during @ after a transfusion butb

Pyrogenic reachtions are charactorized by chills
and fever sppearing curing or a few minutcs after transfusion
persisting not more than a fow hoursSe. Thney are the most
common complication of blood trensfusion, their incidennes
being 2 to 3 per cent and they must be differentiated from
febrile manifestations of the disecase of the reciplient and
from hoemolybice reactions., The latter asre sxcluded DY
testing a sample of bleod from the reciplent Ior haaneglobin
and bilirubin immedistely after the roactlon.

Though this type of resetion may be uncomfortable
1t iz not usually dengerous sxcept in patients who are
sepiously 111 from disease.

Tpeatment: During a transfusion the patient should
be kept warm, in fact somewhat uncomfortably warm. It has
heen noted that beactions are 1ess frequent in pationts kept
warme The rate of tpansfusion should be slowed. Reactions
are more lisble 1o develop if transfusion 18 rapid, If the
pesction is mild the tpansfusion may be continuaed but if
severs it mway have to be stoppeds

Urtidarial Reactions arse usuvally considered
to be an allargic manitesiation and are the sccond most
common typs of reactlon. The prupblon lasts only a Tow
nours wub angioneurotic codona with or without ocloma
of the globtis may SUPETVENL.

Traotn

anb: adpenaline or eplnephring 0.3 c.cC.

of 1/1,000 soiubion should be afministored sub-cutansously
and Af the srupblon gubpides the transfusion may be continucd,
1T, howavel, angloneuretic ceduma BUPSTVENRSs it is advisablo
to Aisconbinue the bransfus 1on,

cireulatory Overioads Tf the blood volune
ig excesslvely nTosned the Left side of the heart dilates
and may falilp pubucnary weongagtlon and ocedema davelop and
if the condition 18 not recognized at once end treated 1t is
rapidly fatal. A smmaller increase of blood volume will
overlioad the cireulation of & patient with cardiac failure
or in haemorrhaglc shock than in other conditions.

Circulatory overload is probably the most common
cause of death from ploed transfusion where proper precautions
are btaken to prevent incompa bibility.

THE saeelves
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_ The circulation of g severe
18 easily overloaded, Trasfusion to
; prodgces & rise in the @Arterial pressure in spite of falling
{ car@1ac output but this is duc to increasing peripheral

, resistance and not to improved circulation, Such patients
should be transfused with the greatest caution, Small volumes
of blood must be given but stopped if there is any incresase

in the venous pressure, A concentrated solution of erythro-
cvtes is advisable for transfusion in cases of acute

9 aneemia or in cardiac pratients,

1y anaemic patient
these patients often

Signs and Symptoms of Circulatory Overload,
Overloading produces a rise in the systemic venous pressure,
en increase in the amount of blood in the pulmonary vessels
and diminution of the vital capacity producing symptoms of
fullness in the head, tightness in the chest, dyspnoea and
often a dry cough, If these warning signs are neglected
during transfusion plmonary oedema develops,

vm———

If dyspnoea develops during transfusion and the
Jjugular venous pressure is found to be raised the transfusion
| must be stopped at once and if the patient is lying down he
I must be propped up. If this does not result in rapid
1 improvement inject 1,0 mg, digoxin intravenously. Some
authorities recommend withdrawing an amount of blood equal
’ to that transfused and it may be necessary to resort to this

i in a serious case where the warning signs and symptoms have
, not been noticed,

) A patient may show some or all of the signs

1 of overloading during transfusion and apparently recover

‘ after appropriate measures have been taken but =a few hours

i later pulmonary oedema and death ensues Any sign of

‘ overloading appearing during transfusion must be treated
seriously and even if the patient apr ars to improve he

i should be placed under special observation for the next

’ twelve hours,

Success of the injection of fluids or blood
intravenously depends upon adequate cardiac func tion,
Plasma or whole blood should be administered sparingly
and cautiously to patients with severe anaemia or with
frank cardio-vascular disordcrs,

| Haemolytic Reactions. A hacmolytic transfusion
reaction may be defincd as the occurrrence of an increasecd
rate of destruction of the red cells of either the donor

or the recipient following transfusion, Though . . 4. .
incompatibility is the cause of most haemolytic transfusion
reactions, transfusion of Dblood alrendy haemolysed by
over-heating or standing too long at room temperature can
cause a similar clinical picture,

It is doubtful whether any large series of
blood transfusions have cver been given without haemolytic
complications. Although measures to ensvre'compatibiliﬁy
will prevent serious intravascu}gr.haemo;y31s most of the
+ime they w. 1l not completcly eiiminate it,
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o Clininal Description, The interval between the
begmmg of the transfusion and the appearance of symptoms
varies somewhat, Symptoms may aprear when as little as
50 c.c. of DPlood has been given, Haemolysis due to Rh

incompatibility is slower and may not appear until twclve
hours after the transfusion is completed.

Early symptoms arc severe pains in the lains,
lunbsr region and down the legs, sense of constriction

in the su'b§ternal region quickly followed by violent chills,
fever, rapid respiration, The systolic pressure may fall to
60 or even lower and there is great prostration. The patient
rarely dies during this stage of primary shock, If the
transfusion is given while the patient is under a general
anaesthetic many of the early symptoms are masked,

Jaundice may develop, seldom sooner than twelve

hours after the transfusion but it may be mild, transient
or absent.,

Many of the patients who exhibit the carly
symptoms continue to sccrete urine satsifactorily and recover;
a minority develop signs and symptoms of renal insufficiency.

Anuria is a well rccognized sequel of severe haemolytic
tra sfusion reactions but its onset secms to be determined to

a considcrable extent by the condition of the patient at
the time of transfusion,

Transfusion of incompatible blood is sometimes
held responsible for renal failure in cases where renal
failurc might well have occured had no transfusion been

given, This is particularly the case in postpartum
haemorrhage,

Treatment of Haemolytic . Transfusion Reactions,

If the early signs and symptoms are recognised
during the transfusion it should be stopped immediately.
Many recover without sequelae if the condition is recognized
early before much blood has been given.

Anuria. A patient with anuria suffers from the
disadvantage that his ability to secrete water, electrolytes
and metabolites is severely limited, Only onc litre per day
can be excreted via the lungs, faeces and skin, therefore,
the first principle of treatment is to limit the fluid intake
to that amount, The second principle is to provide a diet
frec from protein but sufficiently rich in calories to
depress endogenous metabolism, Such a diet is nauseatinng but
this difficulty has been overcome by administering the
following mixture through a stomach tube:-

Dextrose LOO gm.
Peanut oil 100 gm.
Acacia d.se. tO emulsify

water to 1 litre,

The MiXtUreees/eees
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The mixture is administered at a steady drip

rate throughout the 24 hours and maintained until the patient
pas§esll litre of urine per day, If ths patient vomits the
YOMI% is collected, strainsd through lint and returned to
the stomach to esnsure that the fluld intske ls accurate
and there is no loss of electrolytes, When the patient
starts to pass urine but it has not reached 1 litre psr day

output must be measured and an equivalent smount of water
sdded %o the patient's intake for the day. As soon as
urinary output has reached 1 litre per day the drip 1is
discontinued end the patient started on a low protein diet.

Results of this trestment have besn remarkebly
successful but it regquires expert supervision end skilled
atbtentilon.

Such drastic remedies as decapsulation of the

kidney, splanchnic block, dialysis of the blood {(artificial
Kl&neys or massive exchange trensfusion are unnecesSLarys

Trestment by intravenous slkaline solutions and saline in
an endeavour to clear the blonked tubules is more likely to
accelerate the death of the patient as he is unable %o
sxerate the fluid,

Alr Bmbolism: It is e asy to introdtuce air Info
o vein g% the pegimning of a transfusion or when changing
from one bobtle to ansther, This can be avoeidedby making sure
no sir remsing in the tubing before commencing the transfusion

ALLSA

and by changing bottles before the first 1is quite emplty to

e Wy

snenre the tubing remains full. Alr can be sucked into the
tubing or the drip chamber through small lesks if the clip

is placed gbove the drip chamber, It should be placed as

low down as possible near the delivery needle. Another

couse of air embolism is s leaking adaptor close to the
delivery neddie but the greatest danger from air embolism is
when sir is forced into the bottle to ensure rapid transfusion.
Only in the gravesi emergency should this be done, and then
only under constant gupervision.

When air enters a veln it is carried to the right
suricle and thence to the right ventricle, If the volume

iz small it passes to the lungs and s absrobed, but when
the voiums 18 greater it is caught in The outlei of fthe

pigrt ventricle agi blocks the flow of blecd to the lungs

rogulbing an angilty lowering of the ariterial pressure and
paising the venous pragsurec.

Clinically the patient develops sudden cyanosis

and dyspnosa, LT the amount of air is small the signs and

symptoms subside, othorwise death supervenes rapidlye
Trestment: Transfusion should be discontinued and

the patient placed on his left side so that the sir will

not block the right ventricular opening and kept in that

pos ition for some time whiles the air escapes gradually into

the lungs.

Syphilds: Syphilis may be transmitted by blood
tpansfusion and wag onge a serious problem, Since the
adoption of routine serclogical testing of all donors and
storage of bleood in a8 refrigeratar 1t I8 no longer a problem.
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gi;;;lgzsgzaiéﬁﬁ?il?n@ﬁi? not an adeguate 5;1afﬁg‘;am. .
ave hooo I‘; O;tféagumigc_m of Sy@h;lm by oiiooail ‘t‘x‘e‘;ﬂsfusmm
disclose ‘t;h@pi'*. <; in w 101’3,_: mﬁtltlﬁfﬁ tesmﬂg hﬁw Ji ilad to
A18C 2 infection. This is not supprising vhen

it 18 remembered that some 35 per cent of cases of primary
syphilis are serologically negative, The greatest safe-
guard is storage of Dblood in a refrigeratk r, 1t having
besn demonstrated conclusively that the spilrochaete

will not survive more than L8 to 72 hours wger these
conditions., This hes to be emphasized as Medicel Officers
somabimes reguest fresh blood or send a donor reguesting
that blood "taken from him be sent to transfuse a certain
patient, Such requests are refused as vlood is not

issued until a Xahn test has been done and it has been
stored for 72 hours in the refrigerator, Blood which
is ssrologically positive is discarded,.

Homologous Serum Jaundice is a form of
nepatitis transmissible by huran plasme or Seruil. It
may be so mild as to cause only transient Jaundice or
1%t may be so severe as to produce fatal hepatic necrosis

The incidence of homologous serum hepatlitis
after blood transfusion is said to be 0.8 psr cent but )
as the incubation period is 56 to 124 days it is probebly
greabar 88 many cases may be missed or diagnossd 88 .
infective hepatitis. The only known method of prevention
is for the blocd bank to reject all donors who give a
his tory of having had Jaundice within the previous :)%i:{
months bubt this is not entirely effective for the dissase
mey be so mild as to escape detbection and thers is evidence
thet there may be "carriers'.

TNDICATIONS FOR TRANSFUSION

g

Hinemorrhage may be postpartum, it may follow
injuries and accidents, it may occur durlng operatlions
or from rupbure of a blood vessel in the gastro-
intestinal tract.

The "faint' or "vaso-vagal atbtacky may be
induced by an enotional upset as well as by loss of
viood, It sppears to be a nypothalamic response and is
characterised bY sweating, pallor, cold akin, =low mulse
sl low blood pressur S There mey also 'be_a vomibing,
involuntary dafaecation and la&as’af conscilousness with
ocvazionally convulsions, Painting eommonly cccours in
persons who have lost Dblood tut it iaqimporta.:qt b oy
recognize that an a’gpm‘&ntly g’ravgcllnlcal p}ctu;?e aan
be produced DY emotion alone, Paltients whc_:nammf tt}hﬁ}gsg;
signe and have not les bt blood recover respidly if laid
down in a bed with the feet elevatods

Although sadden loss of blood frequently
precipitated & vaso-v@vgal atltack 1t does not necessarily
B ye do 80 - € g & loss of 430 c,c. in four minubes
as a rule produces tpivisl effects only, Usually there is
ro change in vioed pressurs or pulf;zaﬁ rate though the
venous pressure may fall slightly anl take more then
30 minutes to reFsid ita_original level. o i

PRI N W I TR
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" paeemorrhage or barms,

o

may be regarded as one of partisl compensation in which the
patient feels all right as long 28 he pests, The next
grsrde gf response is one in which blood pressure is not
malgﬁalneﬁ even when the patient is lying dowi. Such
@atlegts are pdle, cold, clammy, and may show air mnger-the
clgssical picture of haemorrhage and wound shock associated
with a reduced blood volume, Recovery fprom this phase of
hypotension depends upon restoration of the Plood volume
eitner by transfusion or gpontansously.

After haemorrhage the plasma volume cannot be
pestored by administration of normal salinse intravenously.
Large mmounts of asline only serve (0 InCrease the
extravascular filuid and cause pulmonsry cedema, Dextran
is now much used es a plasma substitute and produces

effects indistinguishable from & vla sma tpansfusion after

1t remuins in the circulation for
gbout a week and as it causes pouleanx Tormation and
aifficulties in grouping i# must be remambered tO take

g sample of plood for grouping from the patient before
administration, If plasma is availsble it should be
used but after an acute 1088 of blood cither I8 only

a temporary sxpedient to maintein the blood volume until
hlood is availeble.

I¢ o patient has lost more than helf nis ved
ralls new red cells are badly necded nd these can be
suppilied only by a blood transfuglone

Tpom the phase of low venous pregsure and 1low
cardiac output following hacmorrhage the patient may
pass into a third phase after the plood volume has been
pestored, He looks 11l out the limbs are warm, VELous
prassure 18 raised and the cardiac output increased.

Ty this condition he may B S5 into cardiac fallure which
may be §recipitate@ by sny congiderable increase in
VEnous pIessure,. N such capes, blood trans fusion should
ve slow, limited to 500 ¢, 0. op 1888 and observatlion

kept on the jugnlar venous Pressr 8., ANY indicabtion of

a pise in the jugular venous pressure 1s an indication
for slowing or stopplng the trans fusion.

1f a patient with a very low haemoglobin
concentration has to be tpansfused, an Initial
tpansfusion of a concentrated suspension of rad cells
not excesding 250 ©.C. snould Te s dministersd very slowly
at o siow drip rate taking 4 to 6 hours but this should
be stopped immediastely if the vencus pressure risss or
there are signs of pardiac failure, L the sfusion
is completed satisfactorily 1t may be repaated in
twenty~four o for ty-6Lilt hours,.

o snsfus

If a0 ir’f}}?ﬁ@ naE TEC r’i wheno ined PrE CouLe ig
iow fails O pespond to transiusion LAY OGS to
ons of three reasonsis

{a) The transfusion may have bveegn
and he is in a condition of 1 aversible Shocks
(p) The pabient may still De la - b lood and
transfusion 18 not succeeding in restoring an
adequate blood level;

(c§] There may e infection,

rivan boo late

If there iS.cc/icaaut
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1f there is no response to transfusion of an
adequate guantity of blood or plasma operation should not
He delayed.

Acute Loss of Plasma. Although burning is the i
classical couse of ascute 1088 of plasma from the cireulation
other conditions may be responsible, The most impertant
of these is acute obatruction of the amall intestine. In
crusghing injuries also there may be considerable local 1088
of plasma butb tpeatment is that of oligeemia foll wing severe
injury. (Anuris following severea erushing injuries should
be treated exactly the same &8 anuria fellowing incompatible
Tlood transfusion 4.v.)

In severe burning there is an almost immediate 5
reduction in plasma volume and subsequently there 15 & o
farther loss for a period of sbout 24 hours., AS in the
acute reduction in Blood wvolums due to haemorringe thers is )
an initial phase of compensation during which the blood i
pressure may be maintained though the pulse voluma is likely
tc pe poor and the ekin cold, After a few hours the blood
pressure falls and the general condition deteriorales.
1t is therefors, very important to pegin transfuslon at the
sarliest possible moment pefore the bleood pressurs nza fallen
The amount of placma transfused must be determined by trial o
and error, Bven if the initial plasma 1loss could be caloulated
cerrectly 1t is impoesible to forecast how much more plasma
will be lost subssquently. h

In severe burnsg there 1S an apprecigble loss
of red cells and in consequence plasma spanafusion should
pe Pollowed by blood transfugion later,

Anmemia: As a general rule resort should be
nad to transfusion in tpeatment of anmemia only when it cannot
be cured by treatmnt with iron, liver, etc, Hypochromic
anaemia in itself only very rarely endagers life. In patientse
suffering from a chronic anaemis such as perniclous gnaemia
the haemoglobin may be as iow as 3 g. per cent when the
patient 18 admivbed to hospital. There i8 of ten & templation
to give a blood tpansfusion to sach patients but this must
pe avoided if possible as it may easily precipitate cardiac
failure, The effect of treatn n b by liver, iron, etc.,
must pe tried first.

gix main types of snaemia pall for blood
tpansfusions

(1) Anzemia resulting from haemorrhage which 1is
unlikely to recur;

(2} mnomelytic snnomi. o83

(3) Aplastic and refractory ansemias and leukaemlas;
(i) Anaemia of sepsisg

(5) Any severe anaemia in a patient for Bperabiony

(6) Anaemia in a pregrant woman near term.

A‘S S’Qme"*/oaos
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As some persons take as lon

I g as 24 hours t

?.16'31 gﬁalﬁigrblood volume the amount of blood E:x'ansfuseg

e ci m&sf be ;Lmuted tc?, say, 500 c.c., in really
e see l.€. 1n those in whom the venous pressure
i ¥ y raised, Thus, though massive drip transfusions
_ sui able for most cases of anaemia they are not safe
in patients who are on the brink of cardiac failure. It is

not sufficient in these cases, to limit t i
the amount must be limited al’so. ' B MAE P SRS

Patien ts who have developed anaemia &s 2 result of
repeated haemorrhages must be transfused, but such patients
should ot be allowed to become severly anaemic, A patient
who has had a haematemesis and whose haemoglobin has fallen
to 7 g« = 8 g. per cent, should be transfused. If: the
e emoglobin has fallen to L4 g. per cent it may ve very
dang erous to give a transfusion and it should be given only
after serious consideration and with all precautionsS.

In Haemolytic Anaemiag transfusi on and splenectomy
are the only known effective fomns of treatn e ts Transfusion
is never curative but when the @ tient's symptoms are due to
a 1ow haemoglobin concentration transfusion can pring about
a temporary impro vemen t. Its»effect is greater when the
patient suffers frbm a eapgenital form as the transfused
erythrocytes, unlike the patient's own erythrocytes, survive
normally in the circula tion. In the acquired form the
transfused erythrocytes are destroyed rapidly in the
circulation and improven ent is ttransien te

Transfusion is indicated in haemolytic anaemia

when the patient's haemoglobin falls to 8 g. per cent but

if he has a severe chronic anaemia it may be impossible to
maintain the haemoglobin level at 8 g. per cent except by
frequent transfusion and it is better to allow the haemoglobin
to find its own level and reserve transfusion for emergencies.
nspeatoed transfusions must be avoided where possible for thi s,
not infrequently 1leads to formation of specific antibodies

and increasing difficulty in finding compatible donors.

In the case of acquired haemolytic anaemia
when the patient is being pre pared for splenectomy it may
be very difficult to raise the haemoglobin concentration of
the blood to an adeoquate level, Twelve to twenty-four hours
pefore operation a massive transfusion of concentrated red
cells should be given which should raise the haemoglobin level
sufficieptly to ensble the patient to withstard the operation,

In Aplastic Anaemia repeated transfusions may
benecessarye Haemoglobin should be mainteined at a level
sufficient to sllow the patient to indulge in moderate
gctivity, 1.€e not less than 11 g. per cent, but the
dif ficul vy is to find sufficient donors, About 500 c.c.
of concentratsd suspension of red cells every three to
four weaks will be rcquired to maintain an adequate
Ia emoglobin level but may fail because:-

(a) Transfusion will not affect the plat
white cell count; and, platelet and

(b) The patient may become sensitized to so
and destray the transfused cells, iR SEFAT

To iveals. sFessne
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In Chronic Leukasemia «tke i
: Chronic Leukaemia .tkess are often signs of
rg;ggsri‘{ﬁgglytic process and the time of survival of
o ol e}II'ythrocytes is diminished, The larger the
transfusie shorter the time of survival, Repeated

ons presan t the same difficulties as in haemolytic

anaemia or aplasti ¢ anaemia,

Pre-operative Transfusions. Patient s should
not be submitted to operation it their haemoglobin is
less than 10 g. per cent, If the operation is not urgent
is should be postponed and the aneemia treated. Only
in case of urgelcy should a transfusion be given. It is
completely unjustifiable to give a transfusion of emergencyg
Group "O" blood during an operation unless it is a case

of accident. Every mtient has to be prepared for
e preparation should consist

operation and mrt of th
of sending plood to the Blood Bank for grouping and
vottle or more of plood may be sét

grossmatching so that a
aside should it Dbe required during the operation. Group "O"
plood should never be used unless the risk to the patient

of the necessary delsy for grouping and crossmatching
is greater than that of giving unma tched blood.

Severe _Anaemia in late pregnancye. Sudder.
haemorrhages are not uncommon dquring delivery and a woman
who 18 already anaemic is less able to tolerate

them, Adequate ante-natal care should ensure that the

atient is not anaemic, but there are some anaemias which
yelitis of pregnancye

go not respond to treatienrfhy S8 in p
In such cases the m tient should be transfused during the
o se heemoglobin is less than

1ast few weeks, Women wh
10 g. pPeT cent should be considered anaduaic.

Haemolytic Disease of the Newborn ( Brythwo—
Smpatibilitye Within

plastosis) is commonly due to Rh 1

The Rh system the great maj ority ar lue to anti-D
incompatibg‘vlity though cases dul to .ati-E, anti-e, anti-C
and anti-C~ have also been described, Anti-Kell
jncompatibility has also been described on several occasions,
Incompatibility within the ABO system as a cause of
haemolytic diseaseée of the newborn is less common than Rh

ant i-D but more common than that due to the rarergroups
within, the Rh system,

of all the infants born wit h haemolytic
with a positive Coombs' test, gbout 1 in 4 die
te of treatment,

disease, 1.€.
within 5 days in 8pi
The severity of the disease is determined mainly
by the rate of blood destm ction and this is reflected by
the haemogiobin concentration of the blood in the umbilical
cord after birth. At the end of intra-uterine 1ife deaths
£rom haemolytic diseasc occur almost entirely among
haemoglobin concentration of the cord

infants in whom the
plood is below 10 g. rer cent, It should be noted that
cord blood is necessary todetermine wie ther or not the
chance of recovery without treatment is so high that
tpaye fusion is not required, Fallacious information is
cptained from capillary (skin prick) and also from venous
S100d. In newborn infants skin prick blood has a much
higher concentration of haemoglobin than venous blood and
both are higher than cord blood, If, tharefore, er tha
blastosis is suspected before birth aI‘I'angementé Shgulgo-
be made to take cord blood into a "blood bottle" (green

cup) containing an anti-coagul ant,
. In a recentes/e..
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: Iin o ‘
Journel (March EZ%;MI(%% e ©°f the British Medic al
appearaed { L o e Doimportant article
E}ig@aaea o?‘nééglfggwhg;ﬁ}ag?e .Tz’?nﬁf’»lsion in Hziziols*tic
which should be read by 11 "iasery W, end Neligan, Guhs,

is an abstract:- all interested, The following

Trestnent should begin durin

. S0 ing pregnancy by
grouping end typing both parvents and testing Fhe
maternal serum for antibodies; Le soon as the baby is

. born a Coombs test and Rh determination should be done
on the cord hlood,

At birth, the cord, is clamped about 15 om.
from the sbdominsl wall as soon ss possihle after
delivery., Using & syrings, 10 c.c, of DPlood is
collectad from the urbilical vein on the maternsal side
of the elamp, 3 c.c¢, of the blood is transferred waﬁ
dry tube containing no apti-coagulant for ”orulaglu;l .
tests, 5 c.c, is placed in a "blood botile _Lgreerj, cap)
containing anti-coagulant for haemam;og;;l “f‘?{}.a”"f}?a and
5 c.c. into a "blood bottle! (red cap) for direct
Coombs test.

T the baby is Rh«-n@gativ? ne f*tzx*'pher measgres

cessary. L1f the Coombs test is positive and the
are oo pin content of the cord Plood 14,8 g.per cent or
haemoglo 1 ‘q - tz:ansfusion is indicated, If the hasmoglobin
lents exci“&ég};ﬁra nlood 1fes between 14.8 and 17.7 g« per
level o{c’ {;ﬁ 1irubin content of the cord blood should
cent, t}m &@5 TF this is below 2.8 mg., transfusion is
be SStlmaI:af: . 15 it is 2.8 mg, or over exchange transfuslon
z}{}*& %?ﬁ?;;d,']’}}xch&nge tpansfusion should be started
qi,?@izé the first nins hours of 1ife,

When neither the haemoglobin nor ;f:he bilirubin

t of the cord blood is avallable as, Tor cxample,
con en haby ig born ocutside hosplial, the onsst of
‘*”h@.thﬁ -y is and symptoms of haemolytic disease, e.f.
Clw’“l?%% Sif sn indication for exchange transfusion
3&«;1:1@11@@;}3 ain damage is not evident, Trsafhent 1is
prwlﬂfid iiaffec‘tive once neurological signs of
iéiﬁiﬁtipufa nave developed.

wopr & baby weighing 8% 1bs, or less, two

T i ¥ atible bloocd are reguired,

Ly e £ Rh-negative compati ) : ‘
Ooziiggé‘gn@: of the circulation is a very real danger and
Ve

it is iga Ho use concantrated rad
3 yenee it is adxflf;a’bla car : :
in Egﬁ{fg%gkim@d by removing 200 c.c. 01 the g}liiama ;‘g‘r;om
celh pottie, This will be done in the Blood Bank 1f
ealt

regues teds

DUTING ses/nss
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- During the first six weeks of
hagamoglo'bin_ estimations should be made

_ using Blood from a skin prick, even aftel
exchange transfusion. A simple transfus:
indicated if the haemoglobin falls below
100 ceoc, -

If the infant is seen for the first
more then 2L hours after birth it is doubt®ul v
or not exchange transfusion is worth vhile but
transfusion of Rh-negative bloodumay be helpful
the :condition is mild, If the infant is one weexk
the only indication for tpansfusion is anaemige

P. A.CLEARKIN,

M.O. Specialist, (Pathologist).

Nicosgia, Noverber, 1955.

In writing these nd es considerable recourse
has been had to two Dooks - "Blood Transfusion in
Clinical Medicine" by P.L, Mollison and "Blocd |
Transfusion" by DeGowin, Hardin and ARRSWCT .

VWELLO000442_0016



