NOTES ON
TRANSFUSION

ISSUED BY THE
MINISTRY OF HEALTH IN ASSOCIATION WITH
THE DEPARTMENT OF HEALTH FOR SCOTLAND
FOR THE
NATIONAL BLOOD TRANSFUSION SERVICE AND
THE SCOTTISH BLOOD TRANSFUSION SERVICE

1958

WCAS0000008_0001




NOTES ON TRANSFUSION

ISSUED BY THE
MINISTRY OF HEALTH IN ASSOCIATION WITH
THE DEPARTMENT OF HEALTH FOR SCOTLAND
FOR THE
NATIONAL BLOOD TRANSFUSION SERVICE AND
THE SCOTTISH BLOOD TRANSFUS{ION SERVICE i

1958

(Reviséd and reprinted January 1958)

CONTENTS

PAGE
I Choice of Fluid ... e 3

II Storage of Blood and Plasma and Criteria of Fitness for
Use e =5
IO Volume and Rate of Transfusion 7
IV Blood Grouping and Compatibility Testing ... ... 8
V Administration of Transfusions ... vee 11 11
VI Transfusion Records ws 14
VII Complications and Dangers of Transfusion ... .. 16
VIII Imvestigation of Transfusion Reactions ... s 21
IX The Rh Factor wes 22

WCASOOOOOOS_OOOZ



This edition of ¥ Notes on Transfusion 7, like the two previous
editions, has been prepared by the Commitiee of Regional Trans-
fusion Drirectors of the Ministry of Health. The booklet is intended
promarily for use by medical staff of hospitals and its purpose is o
describe briefly some of the principles of the practice of transfusion
and to suggest procedures; it s not intended that the booklet
should supersede already established local practice and procedures
without the agresment of those concerned. These notes are not
exbaustive or exclusive, for the subject is too large for aii mezhods
and procedures in use to be described.

o

NOTES ON TRANSFUSION

Transfusion therapy should be undertsken only after careful
assesstoent of the patient’s clinical condition to determing the nature
and quantity of Huid to be tronsfused and the rate o sdministration.
The. pﬁ{mﬁf may requlre whole blood, conveniraied ved cells, or
plasma. A transfusion should mever be given without = deﬁmte
indication; not only is this in the patient’s interest but supplies of
biood are not ualimited and with the sver-growing demand for blood
it is Imperative that i is not used unnecessarily.

I. Choice of Fluid

1. Waore -Broob . is used to restore biood volume. or the oxygen-
carrying capacity-of the blood, or to replace one or-more missing
clements of the blood. A standard bottle containg approximately
540 -mi. citrated Blood (aprrosimately 420 ml, blood and 120 ml
acid-citrate-dextrose anticoagulant solution).

Blood is semetimes indicated for

(i) Haemorrhage—acute or chronie.
i} Ceriain forms of anaemia—acuie or chronic.
(i) Oligaemic shock.
{iv) Certain blood dyscrasias, e.5., haemophilia, haemorrhagic
disease and haemolytic disease of the new born, aplastic
angemis, BiC,

2. - ConcarTraten REp Coris are ideal for the treatment of anaemic
states in which 1t is desired o raise the hasemogiobin level, and in
which blood volume restoration Is not required. A bottle contains
the cells from one or more botiles of whole blood., Concentrated
red cells should ‘be used as soon as possible, and not more than
12 hours, after preparation.

3, PooLep PrasMa or SzruM {dried or Auid) should be reserved
for the following comditions - , '

(i} Burns and crush injury.

(i) Gligaemic shock due to hasmorrhage:  plasma or “serum
may be used in cases of. blood loss in childbirth or ‘during
operation, gastro-intestinal “haemorrhage, ete., until com-
patible blood i3 available.
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A bottle of dried plasma or serum contains the dried solids from
400 ml. citrated plassnn {serumd. A bottle of finid plasma contains
approximately 500 ml. aitrated plasma.

Posled plasma oy serum may be given without regard to the
blond group of the rooiplent.

{Ree also Section VI (7))

4. Fresn Broop on Prasma is mdicated in conditions where it is
esvemtinl 10 restore g factor or factors which deteriorate during
stofage, “Hiood should be ghven i) iy addivion e ihe missing facter
or Bwwrs, md cell replocoment B necessarys The two mals
conditions wheré fresh Meod 4ndfor plasma are reguired are
haemophiliz snd deficlency of factor ¥ (labile factor).

I hoemophilia e wansfosion of platme should be given at 2
fast raie to gy e level of the anti-baemophilic globulin rapidiv.
When the oy s eondition s such that upld wransiugion nay
overlond the beart, ¥ vigiant wateh must be kept on the siate of
filling of the porvical veing,

5. PrasMa Susstrrores are solutions of macromolecular sub-
stances which possess properties {eg., viscosity and colloid asmotic
pressurgy elosely resembling those of plasma and sre siof toxic or
antigenic:  They do not contain haemoglobin, protwin {escent in
gelatin solutions), wmibodies or cloiting factors and have only
shight bullering effects. They may Be given to reciplents of any
blood group,  Plasme substitntes may interfore with sompritibifity
tesis: @ speeimen of Blood for this sost showld, therefare, ulways be
eoifected Difire giving o plosn subseitnre.  IF @ compatibitity jest
is mesded wovd o plasnur substivute hoy alreody boon given, the Iahorarory
should e inforamd of s, Fobrile and other fonms of resction
may rarely attend the use of plasma substitutes,

Plasew substitutes are aot substitutes Tor whole blood ner are
iete substitules for plasma.  They should, therefors, by

they tomg ;
used with discretion,  Thelr main vse is the restaration of a depleted
blond. volume. when suppliss of blood or plasma gre lacking or
fnadoanats. ,

Ideally plasma substitutes {or plasme or serum) should not be
‘ghven i such guantiiies that the hasmoglobln conconteation is
depressed below 240 g per cent. {62 per cent, Haldans): in any
case the haemoglobin concentration should not be allowed to fall
below 70 g per cent. (47 per cent. Haldang) for more than a
short tme, ' :
- Plasms substitules, pavticolarly dextran, have besr used SUCCLES~
fully for dhe resusoiation of casualiies with bums. It hes
hoen advised  thal, when ferps fronsfusiods are noeded. in the
freatment of such patients, the volurne .of plasma . substitute
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transtused should oot excoed the patient’s calonlated normal plasma
volume. I the patient’s transfosion meguirements exceed this
amound, the transfusion should be continued with plastug if avail-
abde. ¥ plasmn conmot be ohiaingd the froavment should be
continued with phsma sobssime,

1. Storage of Blood and Plasma and Criteria
of Fitness for Use

1. Broop
() Blood sbould not be used woless there s o Cletir line of
demmcativn betwedn the sedimented cells and the supgrnatant
eh should be straw coloured and free from visible signs of
; . :

plasmiw
b may be shown By s feddih purnle

tion in the plasima immedintely gbove the vell Javer, which
¥ sprends uppsards.  Favwosycoloot sewn whin laver on the.

surfacs of the plasma o some bowtles but this is not a contra-
fmilivgrion 1o the ues of the bibod, '

(i} Time-expired blood must not be used.

(Y Storape: Ref¥iperaiors sefected for use as blood banks must
b kept under -constant supervision by a zééponsible member of
the medica]l staffl

Normally the hospinl pathologist is in charge of the Blood
bank. The blood bank refrigerator should not be nsed for the storage
of foud or pathelpgical specimens,

The correct tempoatore for the stousge of  blood s
400 (B°F, These limits most B¢ rigidly dhserved o

preserye red cells and mintmize the mobtiplication of chance
broterial sontmingnts. ' '

Blood miu nover be allowed 40 freeze, Transfusion of blood
which has been frozen and thawed may canse death,

ideally, the refrigerator should have an suromitic temperaturs
revording devics and @ battery-operated alarm wysten: otherwise

e and minkoum thermonieier should be provided and
2 and evéndngin g hook,

EXE i
the {emperdting rhedrdad momin

The time during which bood Iy out of the refrizemtor or officy
cold storage Glch 43 an insulated Bood should be reduced to a
orinimunm; and should not exceed 30 minuies on any ooe seasion,
after which the blood sheuld hmmedistedy be cooled again to
PO, Blowd whidh bay been vt of eold storage for longer

2
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periods should not be reserved for future use,  Similarly, bottles
which have been dpened or punctured for sampling and not used
within 24 hours, although subsequently kept at 4°C. since sampling,
should not be reserved for future use, oxcept at the discretion of
the pathologist in charge.  Boitles of blood which have been partiy
used should always be discarded.

Sometimes there is delay between the time at which blood is
issued from the blood bank and the time when it is to De used;
sometimes reguests are made for blood 1o be bssued, eg., 1o the
operating theatre, in case it may be nesded. On such occasions
the blood should be kept in a refrigerator at 4°C.~6°C. until it i
used, or if there is no refrigerator, it should be issued in an insulated
box,

1t is advisable to reserve a clearly defined part of the refrigerator
for bottles of time-capired blood and blood which has become unfit
for use for any other reason. These should not be discarded or
allowed 1o accumulate but should be returned to the regional
transfosion centre at the earliest opportunity.

An accurate record of issues must be kept (see Section VI,

2. ConcentraTED REp Crors should be used as soon as possible
and certainly not move than 12 hours after preparation.” The
blcod from which concentrated red cells are prepared should be as
fresh as possible, and not older than 14 days.

3. Drmp PLasMa OR SERUM

{i} Reconstitution of dried plasma or seram. Fach bottle dssued
iz accompanied by a bottle containing 400 ml. non-pyrogenic
sterile distilled water, Unscrew the caps of the bottle comtaining
the water and the bottle of dried plasma/serum.  If possible flame
the tops of the bottles and pour the water into the bottle of dried
plasmafserumm and replace the cap at once. Scohution is helped by
gentle shaking and should be complete in 4-5 minutes. An opague
solution results due fo lipoids in fine suspension. Diried plasma/
serum is bottled in dry nitrogen and hermetically sealed. If the
geal is damaged moeisture mway galny access 10 the plasma/serum and
cause denaturation of the proteins, which reduces their solubility,
If therefore, after adding water, complete solution is delayed bevond
5-30 minutes, or if a gel forms, the botile should not be used.

Beconstituted piasma/semm mast be wsed without delay. I not
used within 3 hours it should be discarded.

{11y Storage: Diried plasma/serum should be stored at a tempera-
tare polow 20°C. (68°F.} in a div, dark place. Refrigeration i3 not
NECESSAry.

4, Frum Prasma
{1) Fluid plasma should not be used unless it s crystal clear,
Cloudiness or deposits may be caused by bacterial contaminants

6

: mz:ise Hn b amz:as,m? ol f ;
- pressure shewld B records o regularly-thronghont the tremsfasion zzm?

and plasma showing these changes should be returned to the
Regional Transfusion Centre.

{i1) Srorager Fluid plasma should be &;Lored at a tcmpemtur«a
below 20°C. in a dry, dark place. Refrigeration’ iz not. necessacy.

5. PrasMa SUBSIITUTES

{i} Solutions of plasma substitute should not be used unless
they are crystal clear and free from deposits,

{ii} Storage’ Solutioms of plasma substitute should be stored
at'a fespperature below 20°C. in‘a dry, dark place.” Refrigeration
is ot pecessary.

HI. Volume and Rate of Transfusion

Dogmatic divections cannot be given concerning the volume
and rate of iransfusion. - The following factors must be considered—
theage of the patient, the gencral condition, the state of the circuls-
tewry system, and the indieadon for the &mmﬁz@ms The voung adult,
with a normal mysserdiom, will tolerste the rapid Infusion of
reiatweE} large guantities of protein fluid, even when the blood
volume is noamaﬁ Cn the other hand, ihe chronically anaemic
mationt with g enfeeblad myocardiom, or those with tespiratory or
caritiae disorders, or Infective and toxic conditions must be trans-
fused very cauticusly.

{1y In the presence i a sw&re zﬁgury accompasisd by erngd
or external foss of blood, the rapid and adeguars restoration of
the biood wolume s the zmmwﬁmte aim, and sullicient blood for
where sultitient blood is'not available, plasms and blood in mutie
i 02} tor raige the systolic Blond pressure to at Jeast 100 mm He,
should be given, fa e provdousy healthy patient, & rate of W0
il minnie will wsaally be o olersied ursll the BP zeaches MO
mm. He. Them&fter the rate should be slowed and the transfusion
o %mm,i sty e medstain the T Rvselic. bload picliure @t iis
normal level. The weosfision should pot be faken down, singe
further fuid oy be aesded ﬁzsrmg gt after c};}erﬁ‘é;m‘z For
wenersl purposes the patient’s systolie blood pressurs is 2 rough
wid o transfuse. - Thovefore, the Blood

of frast afier cock ?mf fa fmm;é’éﬁm‘:

{_,} In treating anaemia i may ba agsumed that one standani
bottle of whole Binod ‘will raise the Baemoplobin sofe 10 g, per
cent. {7 per cent. ﬁaﬁdmc% ang pre standard botile of concentyated
red celis {the cells from 2 bottles of whole blood) will raise the
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hasmoglobin some 2-0g. per cent. (15 per cent. Haldane). . if the
volume of whole bood reguired to raise the haemoglobin to the
chosen level exceeds one third of the calculated blood volume
{40 mi.fib./ body weight), the transfusion should be given in two
parts, separated by 2 days.

The rate of administration should not exceed 20-40 drops per
minute, and o chrownic engemigs with hasmogiobin valge of less
than 3-7g. per cent. (25 per cent. Haldane), cachexia, cardiac or
respira’ wy disease, this rate should be haived. The chosen rate of
flow should be constantly and accurately maintained, and waich
kept for cardiac embarrassment. {(The venous pressure is & most
valuable sign, and the state of filling of the jugular veins should
be closely observed. The base of the lungs should be examined at
fraguent intervals for signs of pubmornary ocedema.)  Similar
caution must be used in transfusing sepric and roxic parienis.
A large volume of fluid, even if administered slowly over a long
pericd, should not be given as g single continuous. transfusion to
patients with such conditions: i should: be divided and given
siowly as a2 number of small transfusions.

Preferably, no major surgical procedure should be carvied out anless
the haewwglobin Is gt least 10-4g. per cent. (70 per cent. Haldone).

If the haemoglobin level cannot be restored by appropriate
medical treatment, pre-operative transfusions may have to be given.
Such transfusions should be given an adeguate time before operation
to allow their full benefit to develop and to avoid the possibility
of a reaction occurring 2t a time when it would be masked by
anaesthesia.

{For a full consideration of the treatment of wound shock ses
*The Treatment of Wound Shock”, MR.C. Memorandum
Mo, 34, London, H.M.5.0. 1957).

IV. Blood Grouping and Compatibility -
Testing

in the imteresis of safety, blood grouping and compatibility
osting should enly ke mfk‘sﬁmﬁ by persons, whather doctors oF
techmeians, who have had special insteuction in modem Jechniques
" of such tests, Iostroction fn the technigues of blood grouping
and s,i}mﬁiiiibjhiy testing can, if desited, be oblained: at Hogjonal

“Fransfusion Centres. - For these Teasens Do altompt s made o

describe these techniques here.

Whatever form local arrangements may take, and thcht:ver
of the various recospised ze;:?vmmzm of blaod grouping and
compatibility testing foay be adopted, it is essential thut & definite
order of proc»duwe be evolved and rzgldly followed, The order
of procedure, m@iudmg detalls of techoigues (o be used; should
be writterr pgt and b familizr oot only to the laborstory steff
haralie i any other membosolths i‘i%mwi‘i‘i&i{ wha may have i
perform Blood grouping tests,  The neeossary pipeties, tbes,

sabine solutions oiv., ,ahmki always be kept in the same place.

Srgisere forusn ﬁ,,,m ¢ (¥ be ?aéﬁéﬁffm (i} beof adegiute pbivncy,
{3ty have been mtgemeﬁ regularly and frequently 1o control tests
and {iv} alwaye be kepr in the same place in the refrigerator.

Thercisno | abaraicry procedure in which the results of erronsous
sechniguy o inrhrdtation Ao e Siidirons than in the grouping
sond compatibifity festingof Bood. The result of o mistake may
be fatal. The printed directions Tor earrying put these gﬁrméw
are deceptively simple and give 9 folde sense of security.  Special
waining and experience are essentlal I errors in grouping and

,mmpauézim feming Are to b avoided.

o patient, ﬁ\ﬂﬁi’?i in grave emergency, should be given a blood
wransiusion unles
(@)~ the ABC and Rh groups of the patient’s and donor’s blood
have heen verified:
(5 ‘a compatibility test between the pationt’s serum and the
donor's red cells has been done.

Tndiscrininiate use of Grour © blood i undesizable and may be
dangerous hecause the serum of some Group O donors containg
potént asti-A or ani-B amtibodies which will destroy the red celi
of an &, B or AR mcinlnt,

. Broop SaMpLes

{1) Adults and Children: The ideal sample for.blood grouping
or compatibility testing is § to 10 ml of blood collected with 3
dry, sterile svrings, and put into 2 dry, . sterfle tube. I a dry.
sterile syringe and. ueedle are not available, a syringe and needle,
sterilized by boiling, may be used.. They should be rinsed with
£-9 per cent. sodivrn chloride solution or excess water should be
shaken out.  Syringes kept in spirit or other antiseptic should not
be used since sterilization may be imperfect and haemolysis may
be caused by traces of antiseptic solutions.  The needle should be
removed. from the svringe before the blood is expelled into the test
tube, since hasmeolysis may be caused by the ejwhon of blood
under pressure through a fine bore needle.

{ii} Infants: In wmfants a stab wound should be made in the
heel with a large needle, avoiding the bone, and at least 10 to 20
drops of blond should be collected in a dry sterife tube. ‘

g
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3. THE LANDSTEINER (ABO) BLooD Groups: The constitution of
the ABC groups is:—

Approximate | Agglutinogen Isoagglutinins
Bilood Group | Frequency Content of present in
per cent. in Cells | Serum
Gt. Britain |
AB 3.0 Aand B None, i.e., neither
anti-A nor anti-
B
42-0 A Anti-B
B 8-5 . B Anti-A
46-5 0] Anti-A and anti-
(i.c., neither A| B
nor B) !

Since Group A occurs almost as frequently as Group O it is
wasteful (as well as dangerous) to use Group O blood irrespective
of the recipient’s blood group.

3. Rh Broop GroupinGg: The Rh group of every person who is to
receive a transfusion should be determined and, with certain
exceptions, blood of the appropriate Rh group should always
be given (see Section IX). These tests may take 2-3 hours and
should be performed only by experienced workers. If in doubt
of the procedure to be followed in a particular case the hospital
pathologist should be consulted.

4. CompATIBILITY Tests: Every blood transfusion should be
preceded by a compatibility test, the details of which must be
recorded. The request for this test should be sent to the laboratory
as soon as possible after it has been decided to give a transfusion, in
order to avoid haste and to afford time for the repetition of tests
should the results prove doubtful. The onus of ensuring that this is
done should rest with the clinician who is to give the transfusion.

- A fresh sample of the patient’s serum for compatibility testing is

normally required before each transfusion, if there has been an
interval of more than two to three days since the last transfusion.
However, compatibility tests for a series of transfusions, given within
the course of a day or two, should all be performed with the original
pre-transfusion sample of the recipient’s serum. 1t is thus generally
necessary to send a fresh sample of serum for compatibility testing
with each request for blood, but a particular effort should be
made to ensure that the first sample is large enough to be used for

10
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a series of compatibility tests, should several transfusions be
needed in the course of two to three days. :

When application is made for a compatibility test, the full
name of the patient, date of birth, ward, hospital number (and the
name of the hospital if the blood is being prepared at the Regional
Transfusion Centre or at another hospital) and the transfusion
afmd obstetric history should always be given on the application
ormm.

When delay may endanger life, a modified compatibility test
can be done in 30-40 minutes, but the risk of errors is increased
by doing tests hurriedly. If delay of this duration is too long,
transfusion of plasma or a plasma substitute should be started and,
in the interim, grouping and compatibility tests should be done. It
is emphasised that in very few instances is the urgency so great that a
compatibility test cannot be done.

For some exceptional reason it may be considered that it is
undesirable to give plasma, or a plasma substitute, while a com-
patibility test is done, and that blood must be transfused without
such a test. Those in charge of blood banks should decide in
advance, if necessary in consultation with the Regional Transfusion
Director, the procedure to be followed in such exceptional circum-
stances.

If a compatibility test is not performed, 2-3 ml. of blood should
be withdrawn immediately before giving the transfusion and sent
to the laboratory for blood grouping and compatibility testing
with such bottles of blood as may have to be given subsequently.

All samples from patients used for blood grouping or testing
compatibility should be kept in the refrigerator at 4°C.-6°C. or, if
serum, frozen for not less than 2 days and preferably for at least
7 days after the transfusion since they may be needed for the
investigation of reactions. [For a full consideration of blood
grouping and compatibility testing see M.R.C. War Memorandum
No. 9 and M.R.C. Memorandum No. 27.]

V. Administration of Transfusions

Practical instruction is essential. The following points are
important:—
(1) Always examine the label on the bottle before giving a trans-
fusion to ensure that blood of the correct group will in fact be
transfused. Many incompatible transfusion disasters have occurred
through neglect of this simple precaution. The patient’s ful

11
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name, hospital number and the name of the ward should be on the
label of the bottle of blood to be used.

Blood is labelled in the following colours :—
Group AB ... white Group B ... palered
Group A ... yellow Group O ... blue

Labels on the botiles of Rh-negative blood bear also a vertical
red bar,

(2) Do not heat blood or plasma before use. It is safe to transfuse
bloed cold from the refrigerator except under special circumstances,
e.g., exchange transfusions in infants. If warming blood is
necessary, the bottle should be placed in water the temperature of
which does not exceed 40° C. (104° F.). The temperature of the
water should be measured with a thermometer. If blood must be
warmed the doctor who is to give the transfusion, or the sister-in-
charge, should supervise the process. Blood which has been
haemolysed by overheating may cause death.

(3) Do not leave blood out of the refrigerator or insulated box
for longer than 30 minutes.

(4) Do not reconstitute dried plasma until just before use.

(5) Most transfusions can be given by simple venepuncture. Select
a vein in the forearm in preference to one in the antecubital fossa,
especially with a restless patient, or during transport of a patient,
since a needle in the antecubital fossa may be dislodged or driven
through the vein, even when splinting is apparently secure, and
precludes flexion of the elbow to the great discomfort of the patient.

{6) Do not cut down on a vein for it is hardly ever justifiable.
If cannulation is unavoidable a vein in the leg, rather than one in
the arm, should be used, except in patients undergoing abdominal
operations or in obstetrical patients. The internal saphenous
vein is the most convenient. It is found one or two inches proximal
to the internal malleolus on the medial surface of the tibia. Avoid,
if possible, cutting down on a vein in the antecubital fossa.

(7) Apply pressure with a tourniguet or a sphygmomanometer cuff
(5{?—60 mm. Hg.) round the upper part of the limb to distend the
veins.

(8) Employ palpation as well as inspection in selecting a vein.
After sterilizing the skin inject a little local anaesthetic intra-
dermally over the selected vein and leave it for -1 minute to take
effect.

(9) Connect the transfusion apparatus with the bottle and ensure
that it is in working order before the transfusion. First the clip
should be tightly clamped on the distal length of rubber tubing

12
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a few inches from the needle mount, and the rubber bung inserted
in the bottle. When using the ** piercing needle type ” of set, the
short piercing needle should be pushed through one segment of
the rubber closure marked *“ 2 . The long piercing needle, which
serves as the air inlet, should then be thrust through the other
segment marked “ 2. During this manoeuvre the rubber tubing
attached to this needle should be occluded and kept occluded while
the bottle is being suspended and the tubing attached to the side
of the bottle. The bottle should then be suspended at a height
of 3-4 feet above the site of venepuncture. Let the rubber tubing,
ete., hang full length: then hold the distal length of rubber tubing
up in a U so that the distal end does not come above the level of
the drip counter. This procedure is important if “ flooding ™ of
the drip counter is to be avoided. Slowly open the clip and allow
the blood to expel all the air from the distal tubing.

To avoid spilling blood through the glass air-inlet tube of the
bung type of set when the bottle is inverted to be suspended, a small
sterile cork (provided in the set) is inserted in this tube. The cork
must be removed after the bottle is suspended, otherwise the blood
will not flow when the screw clip is released.

The cap which has been removed from the bottle should be
placed, opening down, on the inner surface of the wrapping of the
transfusion set, wrapped up and kept until the transfusion is
finished. In some hospitals sterile caps are provided for recapping
empty bottles after transfusions.

(10) Introduce the needle into the vein, release the tourniquet and
fix the needle and rubber tubing securely in position with adhesive
strapping in such a way that no pull is exerted on the needle.

(11) See that the patient is comfortable and that the arm or leg is
suitably placed on a pillow if necessary and is kept warm during
transfusion. Splinting may be advisable and is usually necessary
if the patient is to be moved, or is restless or unco-operative.

(12) The patient should be watched closely during the first 30
minutes of a transfusion in order (a) to see that the desired rate of
flow is in fact maintained and (&) to observe whether any untoward
reaction occurs. :

(13) When the transfusion is completed, replace the cap or caps
and return the UNWASHED bottle or bottles, whether they have
contained blood or plasma, to the laboratory without delay. In
the event of some complication, e.g., haemoglobinuria or jaundice
following transfusion, a sample of the fluid given will then be
available for investigation. If no complication has occurred after
2 days, the bottle or botiles may be washed. WASH THE SET
IMMEDIATELY by flushing with cold tap water from another
transfusion bottle.

13
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(14) If the transfusion stops inspect the set to see that the tubing
is not kinked and examine the limb proximal to the needle to
ensure that the vein is not being compressed, for example, by a
rolled-up sleeve. Adjust the screw clamp. Inspect the position of
the needle and manipulate it gently. If these simple manoeuvres
do not re-establish the flow, close the screw clamp and disconnect
the set from the needle. Test the patency of the needle by gentle
suction with a sterile syringe partly filled with sterile saline solution;
do not try to inject saline through the needle. Test the patency of
the set by releasing the screw clamp. If either the needie or the
set is blocked, a fresh needle or set should be substituted. Do not
try to clear the obstruction by applying pesitive pressure in the
transfusion bottle.

(15) Transfusions of blood or plasma or infusions of crystalloid
solutions tend to be associated with thrombophlebitis if continued
through the same giving set for more than 12 hours. (M.R.C.
Report, Lancet, 1957-i-395). The incidence of this complication
can be diminished by using a new giving set and changing the site
of venepuncture every twelve hours.

VI. Transfusion Records

1. A record of every transfusion should be made in the patient’s
case notes AND, if issued, on the special card or form (N.B.T.S. 1 1
attached to the bottle. It is not always appreciated that the main
reason for accurate recording is the protection of the patient.

Such records should show:—

(i) Serial number of bottles of blood and plasma. The
recording of these numbers must never be omitted since
they may be the only means of tracing and checking a
donor's blood if there is any question of incompatible
transfusion, or homologous serum jaundice. In the latter
instance it is not only important to be able to trace the
donor bearing the infective agent, but also to be able to
trace and withdraw other bottles of the same icterogenic
batches of plasma or serum. Only by the careful and
invariable recording of serial numbers on bottles of
transfusion fluid can this be accomplished. All cases of
homologous serum jaundice, suspect or proven, should be
reported immediately to the Regional Transfusion Director.

(ii) In transfusions for anaemia: the pulse rate recorded
half-hourly, and the temperature recorded hourly,
throughout transfusion and for four hours afterwards.
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(iii) In transfusions for oligaemic shock: the pulse rate and
" blood pressure recorded at the commencement of
transfusion and after each bottle of fluid transfused.

(iv) The time taken to give the transfusion.

(v) Results of urine analysis. The urine voided before every
transfusion, and any urine voided during the transfusion
and in the 24 hours afterwards should, whenever possible,
be tested (colour, albumin test and examination of
sediment). The reason for this is that the donor’s blood
may be abnormally rapidly destroyed and haemo-
globinuria may occur, perhaps only once, and may be
the sole evidence of this destruction. It is therefore
important to examine all urine voided during and after
transfusion.

(vi) Particulars of any immediate reactions to transfusion
(for classification see below under *“ Complications and
Dangers of Transfusion ™).

2. Every hospital should keep records showing the following details
of all transfusions of blood and plasma. This record should
normally be kept by the medical officer in charge of the blood
bank, i.e. usually the pathologist, or, in certain hospitals, by the
hospital transfusion officer.
The blood bank register should show:—
@) Dzil)t:nind time of removal of the blood from the blood

(ii) Name of person fetching the blood from the blood bank.
(iii) Full name, ward, and hospital number of recipient,

(iv) Blood group (ABO and Rh) of recipient.

(v) Serial number and blood group (ABO and Rh) and date

of collection of each bottle of blood transfused: (or
the serial number of each bottle of plasma used).

(vi) Clinical condition necessitating transfusion.
(vii) Reactions, stating—

(a) their nature;

(b) whether patient has a history of miscarriage, still
birth, hydropic, anaemic or jaundiced babies, or
has had previous transfusions, or injections of
blood or plasma.

(viii) Name of doctor giving the transfusion.

The plasma register should contain the same information with
the omission of (iv).
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3. The medical officer in charge of the above reoords should at
vegular and frequent intervals satisfy himsel! that Blood and asms
ssued to the wards or operating theaire hay heer used and that &
is mot being kept in ward refrigerators.

Vil Complications and Dangers of
Transfusion
1. Fesrie Rracrions:
Classification. Grade 1. Rise of temperature to 100° F.;

Grade 2. Rise of temperature sbove 100° F. with
semsation of ¢hill but no  actoal
shivering;

Grade 3. Rigor — with  or without . other
SYIIPOMmS,

The significance of o febrile raction depends upon the cause.
A febrile resction during transfusion is an-indication for stopping

theramsfusion, 8 Ltuations i temperature should be investigated
o distinguish i possible those due to the patients disense fiom

35 . 7
these dos to the wansfusion,

I, Creuiatony OVERLOADING AND Punmonary Osopas: The
danger of circudalory overloading exists maindy in patients with Reart
disense, clronic angenye and  cacheotic states, severs sepsis,

i, 18 babies and in aged persons,  The risk will arise
s 100 rapid or ¥ the gquantity-of Buid fransfused is
too great for the particuldr tase.  Clrenlatory overlading can be
prevented by eiving transfusions slewly and by avidiog transhision
of excessive amounis of fBuid. The iden) material for: severe
angemie states & oonceniraed s cells:

3. Hashooss ov Traneritow: A haemolvte reaciion dus fo
incompatible transfusion is avoided by travsfising stvictly homo-
logous blood, e, blood of the same ABD and Rb {1 antigen)
grouns as those of the recibient, which has been subiocted 1 2
vompatiiiity st Group O Gneluding group. U RE nesative
bloed should not be wied indiscriminately stove the antibodies in
e blood of certaln Group O donors are sefficiently potent o
destrov. the ved cells of a Group AR, A, ar B recipient, Very
oocasionally o shmilar siiuation mav arise when Group A or B
Blood i given 1o 2 Group AR recipiont. ¥
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foliowing wansfusion, due 1o incompati

A baemwolviic reattion, similar 1o that following the transhisg
of mcompatible bleod may follow the transfusion of out ted
blood, or blood which hus been haemblysed by freering, overhesting
or infertion,

The symptoms of 2 haemplytic reaction vary from vase o ¢ase.
Usually vthere 1o rapidly developing febrile reaction, somsiimes
after ay Bule av g few ml. of Blood Bave been given, socompanied
by dyspnoca, intense headache, o feeling of constriction: of the
chest, and pain, sometimes intense, in the Jenbsr regon. The
reaction usually oovurs duwing or imsedisicly afier transfusion
but signs and symptoms may not appear for some houss, Ploge
may be apparent in the unconsclous or anaesth tised patient,
Haemoglobimuda and jaundics may ooowr,  Sovers! hours will
usually elipse before the onset of jsundice and it may be delayed
for o fow diys. Hoemoglobinuris i Hsnely mabiienr  Acote
sardiae failure or suppression of uring 38 the vanel eanse of denth.

Freavmens of huewmolysls Jollowing wansfision, When hanmnlves
oimipabioiily oF any other came,
is suspscted the wansfusion should be stonped Fromredintely and
sxpart-advice should be obinined.  Tremment should he Basd on

rinsiple of assistng the renal gxevétion of harmogiobin where
sible, but i3 impostant to appreciate that the patiant’s
ction. may have been sp wmpsired by the heemolytic
reartion that the secretion of sdeysate zmounts of vrine i tempar-

arily not possible. With correct management, conirolled Huld
and sodium balanve, eic., the patient can by tded over ¢ phise

of renal failure and restoration of kidney function gy be sxpected,
within 7221 dave inomost oasess . Wikle awaiting espert advice
therefore, the following reatinent may beinstitsied, (The guantities
are suitable for the average adulr welghing 10 stones and showld,
i necessary, be adiusiedd
(I} If the patient shows signs of oligasmde shock, steps must
be taken immediarely to restore the seneral cireulation
by tiansfusion of compatible Hlood, plasma, or 2 plasma
substitute.  Dielay increases the visk of rens Samas,
i) If fluids can be wken by mouth, 1 litre of water should
be given withiss # perivd of half to dne hour,
(i} If Buids cannpt be taken by mouth, 1000 ml of 5 or
10 per-cent, glucose in distilled water shouwld be infused
intravenoushy.

(v} A fuid balance chart must be kept,
In the absence of ‘a satisfactory urinary output following these

wmeases 1o further attempts should be mwde to promiote & water

divresis, The case must be recognised as one of renal failure and,
for ‘a2 considerable porind, the intmbe of syl and water iust be
fimited - strictly o that mecessary to cover rensl ang extva.rona)
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losses only. " In addition, an adequate calovie ‘intake should be
speured o Bt tissue protein breakdown and the consequent
Lhemation of potassium, o

The

s reguiremiontscan B aocomplished By oty 500 mb of
Sipe ; : T

cemt. dexirose in water @ day either by gasuric orip or intra-
vendusty vig 2 opolvibene catheier passed into the superior or
ferior vennoenva, The volumie of any urine passed should be
measured and an eguivalent volume of Sid of the Following
composition added 1o the basic hulake woeover the’ urinary 1oss
of water snd algciohneiise ‘

Nal r 3235 mEq
MNylactate : 22 820 m Ea)

Wter to | litre

Bhould the padent vomit, water and. olootrodvte Joss win s
route 5 made good by collscting the vomit, Bitering through Bntand
returning 1t wa the stesnach tubd.  ThE ofal adminisvation: of
large guantities of fat, which often cause diarrhoea and vomiting,
is ot new repommernded, )

This regime should be continued until the phase of oliciria &
sueresded by one of divegsis.  This may be delaved for 727 davs
s experience hay shown that the onset of the Gluresis eannot be
hastened by drastic procedures such 2 weral decapsulation or
splanchoic block, which are unjustifieble and dangerous. The
use of arificial Kidney procedures, or peritonest dinfysis, wre pod
reguired wiless the above treatment “was net besiin Tor soveral
dave after-the onset of anurie aod the patis’s seried prosssiom
bras visen 10w dangerousty high levell . Tt s essentind from the onget
to muintain 2 good circulation and oxyiesn supply to the damuged

idaeys s, the patient is anasmic, the buemaoglobin shouid be
raied W a1 least 1004 g per semt, {70 Idan
transfusivn of concentated s oalle,

bive should be contioved for 2 davs sfier
¢ pot day has oocigred, The patient hos
ngww pagsed - Invo the euely divretic phase {n which Jaree gusotiies
of woter and cleetrolyiey, sapecially potassiom, may be logt,  The
urinery Tosses should beo e good by the daily adiinisration
of @ volume of fuid equal 1o that of the wrine passed wnd haviog
1he following composiiion - '

Nall : 3 2g(G5mEQ
NaLactate 122820 m Eg)
K : 10 (13mEg)

. Water to 1 litre

Additional water (500-750 ml) will be needed to balance msensible
losses and at the same time 2 low protein high carbohvdrate dist
should be given. : : L is
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This segime should be sontinued for as many days after the
onset of diiresis as thers were days of ohguria befere i,

4. EMBOLISM:

41y Al Embolisme Positive presture i3 sometimes aspplied 10 the
trangfusion Huid by attaching » bellows, v.g., 3 Hizginson's syrings,
to the air dndet tubs,  This munosuvie Is seldom nocessury xoept
when resuscitating patients or casualties with severe oligaemic
shock, Rapid yrandfogion can alio be aschieved without positive

pressure by using 8 24710 gauge neadle in place of the vsosl 15/10
gauge giving howtle, :

T positive pressure 45 used the transiusion must be continuousty
supervised byvogodostor who andersiands the dansers, and the
pressure. must NEVER be continued slter the boule 5 rhiees
gquarters emply. Positive pressure must never be used {o overcome
an-obstruction in the giving set, If the lower part of the fiter (o
the boitle) bas become blacked, and the devel of blaod has fallen
gufficiently low, 2ir may be forced into the giving set; or clots
may be forced through the nesdle into the circulalion. ‘

Adr embolism mey also result from leaks or faules inthe spparatus,
of from fonlty cepnulaton ol a vein,  The possibility of uir entering
the lmen of the tubing, afer the tubing has Been punciured o
inject substances through the transfusion set; is diminished but
not abojished if punctures are made as close to the giving needle
as possibis;

I gir embolisny 3 suspected B patient should be placed an his
Teft side and kepiin this position for two hobrs. - Osly gradunlly
shoull s position then be clianged dndthe panient closely phagreed
for soy symptbms.

Gy Liguid plasma should not be used i it contains particles of
fibrin since these may cause embolism,

3 Anrcie Bracnions: Skin rashes, uriicarial weals and angio-
newrntie osdenmia may comiplicale transfusion. Tragiment is with
adrésaling, anti-histamine products, etc., and de-sensitisation may
be nepsssary.

&, Trawnsrusion oF InFecteED Broop: Mever leave biood out of
cold storage fonger than 30 minutes.  Interruption of refrigeration
gy allow chavcs conlaminsting bacteria to multiply and such
blood may cause x severe or fatal reaction.  The indtial svinptoms
may be indistinguishable from those of a haemolyiie reaction due
o incompatible blood. The characteristic feature is the onset of
extrompe . hypoengion  with  wann oxbrenitey Vomitng and
dinrrhosa may occur and there may. be complaing of severe pain
in e abdomen and edremities,  The vutcoms appoars 1 depehd
upon the degres of coptamination of the transfused blood.  Therapy
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with antibiotics and infusion of such substances as nor-adrenaline
1o maintain the blood pressure form the basis of treaiment.

TrANGISSION oF InFroTion: Blood is collected by the Regional
Tmmfnxxon Cumms from donom in nermaﬂ. hedith and. as iar as
e P AN R ;
Al smf‘%ﬁ &asmi i3 sa%zsa:z:zm fn _pbzm A 3
is teken from s donoe and tramsiused imme;&aieiy? ?rwia a8
apposed 1o stored blood, i is the responsibility of the p:g,msf*ma to
ansurs that the doner 1o free from S’r}"f}’iihb or piher transmissible
disease.

8. HomoLocous Serum Jaunpics: This complication is a risk
attathing to the use of whele Blood, plasma or sgvum.  As far as
is known the case incideave afior £ transfusiog of dried small
pont p«zzxma or serane i litle if & #ater than that after whole

bloed {see Report: Langcet, 1934-145328)

All dried plasma or seram issued in the Unied Kingdom is
prepared from posls made from not more than 10 blood dosations.

Only a few mtences of jaumlice im}mm.g the gee' of human
thiombin have ‘besn recorded. Mone hag been repprted in this
country following the use of human fibrinogen.

Hamologous ssrum janadics is Q%zmm}iy indistinpasheble o
infeetive hopatitis and cours 40-150 dayy after fransfusion. T is
thought 1w be caused by a virus. ‘

Serial numbers of bottles of blood or plasma used for transfusion
should inveriably e recorided in the vase nows fsee po M) ¥
several bottles of plasma are (o be given to one patient they should
B of the seme bawh e onder to reduve the nisk of trenumitiing
jaundice.

Cases of bomologous serom jaundice, together with the serial
resmnbers of the hottles of blood or plasma involved must, as glready
recommended, be reported Tmmediately to the Heglonal Tramfuqmn
Director so that he cun arrange to investigate the donors and to
withdraw any plasma of the same batch which may remain wnused.
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VIII. Investigation of Transfusion Reactions

In the cvont of a severe reaciion cogurring the hospital blood
bank should ‘be notified. A1l severe reactions should also be
notified by the hospital blood bank to the Repional Trapsfusion
Director. :

The following specimens. are needed, initially, to make an
investigation:—
{1} . The blood sempdey used for the compaubility test befors
transfision, orthe sre-tansfusion sample {see Section IV,
U}mﬁﬂiﬁ@ﬁlt}f Testsy, Hudh &m}‘ﬁas should be kept in thc

refrigerator for not less than 2 days after evervitransfusion.

{2} The remaing of blood or plasma in the bottle or bostles,
nsed for transfusion. (AQl bottles of bim;é or plasma used
for twransfusion should be kept im the refrigemaior

({4 C-6° C)-for 48 hours after use lest investigations
prove necessary. After the lapse of this time they should
be-washed.)

(3} A 10-20 ml sample of blood fmm the patient collected
into & dry, sterile tube with » dry, sterile syringe 3 hours
afier the mactmn Put about 2 ml. into an oxalated tube
and the remainder into a dry, sterile tuhe,

4y A clennsample of uning. Al peipe voided for 2 or 3 days

should be messured and examined; abnosmally colpured
wine should ‘be conserved for investization.

Mest hasmolytic reactions are aceompanted by hasmoglobinasia
oy hypeebilirnbingemiy, o both, but these phenomena will depend
upon the rate of destruction and elimination of the transfused biond,
tipon the rate at which the Meod iy given, and when the sample &
taken., Examination of & sample of blood for these features is-often
the guickest way to degide whisthers reaction s or b not ha@mﬁiym,
If the observed tise of haemoglobin conventration does not approxi-
mate to the expected rise and mo obvious cause, ¢.g., bacmorrhage,
van be found, the possibility of g haemolytic re:actien, the so-called
“silent * or * inapparent reaction ™, should be considered.
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IX. The Rh Factor

The Rh group of a recipient should always be determined, since
about 50 per cent. of Rh-negative recipients, irrespective of their
sex, may develop antibodies to the Rh factor if transfused with
Rh-positive blood. A proportion of Rh-negative mothers may
become immunized by the Rh factor during pregnancy by bearing
Rh-positive foetuses, which have inherited the Rh factor from
their tathers. Any of these immunized persons, if transfused
subsequently with Rh-positive blood, may respond by destroying
the donor’s red cells;: a fatal haemolytic reaction may occur.
Moreover, a single transfusion of Rh positive blood may so sensitize
an Rh-negative female to the Rh factor that any subsequent Rh-
positive offspring may be affected with haemolytic disease of the
newborn. Ideally, therefore, all patients should be transfused
only with blood of homologous Rh group.

There are very few occasions on which there is not time to group
the patient and do a direct matching test. In some grave emer-
gencies there may not be time to do this and the tendency is then
to use Group O Rh-negative blood although only 1 out of every
6 or 7 patients will, in fact, be Rh-negative. If the ABO group
is known, however, use can then be made of Rh-negative blood
of the same ABO group.

Rh-negative blood is essential for the transfusion of Rh-negative
females before and during the child-bearing age, and for patients
already sensitized to the Rh factor. Rh-negative blood of any
ABO group is also relatively scarce and therefore its use for patients
who are not Rh-negative accentuates its scarcity for those patients
who should only receive such blood.

It may happen exceptionally that, in an emergency, when a
recipient is known to be Rh-negative, no Rh-negative blood is
available. In many of these instances plasma or a plasma substitute
can be used satisfactorily while blood of the appropriate group
is obtained and blood grouping and direct-matching tests are being
done. The value of these fluids for this purpose appears to be
insufficiently appreciated. Nevertheless, there may be occasions
when blood must be given at once and only Rh-positive blood is
available for an Rh-negative unsensitized patient. In such circum-
stances, the clinician must be told of the position by‘t!le pathologist
and, if he agrees with the proposal to give Rh-positive blood, the
risk must be taken. At other times, because of a local shortage
of Rh-negative blood for the foreseeable needs of Rh-negative
femnales before and during the child-bearing age, and of patients
already sensitized to the Rh factor, it may be necessary to use
Rh-positive blood for Rh-negative nulliparous females past the
menopause who have not been transfused before and for Rh-
negative males who have not been transfused before. Here again
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the risk may have to be taken (after consultation between pathologist
and clinician), but consideration should always be given to the
use of plasma or a plasma substitute, as already mentioned, whiie
it is confirmed with the Regional Transfusion Centre that there is
no possibility of Rh-negative blood becoming available in time.
Obviously all hospital staff should regard it as a duty in their
use of transfusion therapy to avoid the wasteful use of Group O
Rh-negative blood at any time and so to prevent this dilemma from
occurring.

If for any reason Rh-positive blood has been given to a patient
of unknown Rh group, the pre-transfusion sample should be sub-
mitted for Rh grouping without delay.

The Rh-negative patient who has received Rh-positive blood
must thereafrer be considered a ‘ dangerous recipient ’. Reliance
for detecting such patients must rest essentially upon obtaining a
proper history especially of previous transfusions and following
the correct procedure whenever a transfusion is to be given ie.,
using a request form and performing the blood grouping and direct
matching tests by suitable techniques.

Further protection for such a patient against trouble from future
transfusions may also be afforded by carrying out the following
procedures:—

(a) Entry, by the clinician in charge of the patient, of full
details of transfusions in the case history notes which should
be distinctively marked.

() Examination of the patient’s serum, if possible, and prefer-
ably at the Regional Transfusion Centre, for the presence of
atypical antibodies, bearing in mind that the appearance of
antibodies may be delayed for 3 to 4 months. A negative
result is, of course, not to be taken as removing the patient
from the group of dangerous recipients.

An infant suffering from haemolytic disease of the newborn,
due to Rhesus immunization of an Rh-negative mother, should be
transfused with Rh-negative blood of its own ABO group although
the infant is Rh-positive.

NoOTE: Sensitization of the mother to antigens of other blood
group systems (e.g. ABO and Kell) may also occur during pregnancy
and be associated with haemolytic disease of the newborn.

(For a full consideration of the Rhesus Factor see, * The Rh
Blood Groups and their Clinical Effects . M.R.C. Memorandum
No. 27, London, HM.S.0., 1954).
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