For purposes of this manual 1t is sufficlent to say that blood transfusions
are given to increase blood volume, red blood cells, blood protein, blood
coagulating elements, or some of the less well understood portions of the blood
such as its immunologie properties, lHemorrhage heads the list of the clinical
indications for blood transfusion, Other indiecations in the order of their
relative importance ares shoek, hypoprotenemia, [pypothrombin-ria, thromboe
cytopenia, the various blood @amms, and 1n!'oet:l.ona.

LEZTIODS.

Direct or umodified blood transfusions probably will find no place in
our hospital, The indirect modified blood transfusion most popular in this
country at the present time is the eitrate method, After preliminery typing
and eross matehing, the domor has a serological test performed, If the

ing the nose and throat and taking his tnporatm. A hemoglobin test must
ghow that he has 80% hemoglobin or higher, The donor must always lie down
-'hilebloodis being taken, After taking blood he should lie down for 15-20
minutes and be given at ].eut a glass of some liquid, He is then permitted
to go about his business without restriction, The arm is washed with soap
and water for 10 minutes (If not available alecohol on on the skin may be
substituted), The donor is then told to lie on a cot or operating table
and a blood pressure cuff inflated to 50 = 60 mm Hg, applied to the arm
chosen as the donor site, A large vdin is then punctured with a 12 to 16
gauge needle, The needle is connected with a sterile flask containing a suffi-
cient quantity of sodium citrate solution to prevent coagulation (50 cc 2,5%
solution per 500 ec of blood). The flask is gently rotated while collecting
the blood so as to thoroughly mix the blood and eitrate solution, Then the

recopient at the rate of 500 ce per half hour, This rate may be speeded up

if the need for blood is more acute than is comnmonly the case, The quantity
of blood to be given is the quantity needed and no hesitancy should be felt

in giving as much as five or more 1i this quantity is required, The
blood should not be warmed while it is being administered, great harm can be
done by over heating the red blood cells and the safest rule is to apply no
external heat, No reason should occuwr for giving a direct or ummodified

blood transfusion sinee such an emergency can be handled by first giving either
crystalloide or blood plasma while the bloed is being colleected and made ready
for administration,

GARE OF AFRARAITS.

All apparatus must be clean and must be rinsed thoroughly in freshly
distilled water before sterilisation, No tap water or old distilled water
should be allowed to touch the apparatus at any time, Before original use all
rubber connections, tubing, stoppers, as well las all glassware must be boiled in
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0,5% sodium hydroxide solution for 20 mimutes, The apparatus is then care=
fully washed by use of repeated lavage with freshly distilled water, After
use, the prompt rinsing of the apparatus with freshly distilled water (before
the blood is allowed to dry on the tubing) readily frees the apparatus of all
old bléed, Any particles left on the tubing or glassware should be brushed
or washed away, using soap and water if necessary, Thorough rinsing with

- fresh distilled water must then be repeated before sterilization, The flasks
mnamllysteﬂlisadincl«bhbagamdnllappamthwkeubtogetmin
onoparoelaothntanmargewtmuﬁuionwbedcmuththeninimof
confueion. ,

ADUETISTRATION.

It is essential that a nurse or ward man be within easy ealling distance
of a recipient of a blood transfusion at all times, preferably by his side.
Theﬂowefbloodmbaintempted,thopatientw!nvenrmtimfrom
the transfusion, or the patient may become alarmed, The procedure must be
minimized to the patient and his fears allayed Ly reassuring him as to his
liklihood of recovery and such, Should any sign of a reaction occur the flow
of blood must be cut off immediately and the ward officer summoned,

- BEACTIONS.

Hemolytic, The most serious reaction is called a hemolytic reaction and
consists of a number of symptoms alil or any of which mey or mey not be present,
The patient may complain of a severe chest pain, pain in the back, feeling of
weakness, he may faint, he is usually very anxious and may complain of inabile
ity to get his breath and vomiting may occur, Immediately it will be noted
that his pulse rate and respiratory rate have inereased, his blood pressure
has fallen and he may be very white or eyanotic and covered with perspiration,
Soon afterwards the patient has a chill followed Iy 2 rapid vise in tenperature,
This reaction is ususlly due %o incompatible blood and in most cases is due %o
administration of the wrong type of bloed. The patient then either
recovers or developes an anuria which may be termimated in a few days by death,
On the other hand the patient mey at any time up to two weeks develope a
- diuresis and recover, Treatment is directed toward the relief of the amuria
and is otherwise symptomatic, The immediate transfusion of competible blood
is usually indicated, The alkalinization of the patient has been advocated
both before and after transfusions but has not been showmm e¢linically %o be of
benefit, These reactions are rare, fortumately, but are associated with a

mortality of aprroximately fifty percent,

o The more common febrile reactions consist of a ehill and fever
which subside promptly without any other signs of trouble, These are due to
so-called pyrogens, bacterial toxins produced Ly bacteria found in open bedies
of water, which have not been removed from the apparatus or solutions before
use, These reactions can be practically eliminated by the use of freshly
distilled water in the ecleansing of the equ:lxment and preparation of solutions,

, o The allergic reactions which are usually not severe comsist
for the part in urticaria of varying degrees of severity, They usually
yield to adrenalin but may persist for a day or so following the transfusion,
Passive transfer of allergy has been shown to cecur with transfusionms,
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sgiol : e, The transmission of disease by means of bloed
tranamnom 13 now a mtm of common knowledge., The most serious of diseases
gso transmitted is syphilis, The donor is usually in the secondary stage and
if careful serology always precedes the tranefusion the danger is elimimated
for all practical purposes, Helaria may be so transmitted also and can be
eliminated only on the basis of a history in the donor of chills and fever
at any time in his life previously, On this basis one authority states that
he has had no case of such transmission in over 5000 cases, Other diseases
may be transmitted but are so rare that if the domor is not acutely all there

is probably no danger,

Pulmonary Fdema, Occasionally during the course of a transfusion the
patient becomes very dyspneic and begins to eough, This usually occurs in the
older patients who have some heart disease, The symptoms mentioned mean the
development of an acute pulmonary edema, The transfusion should be stopped
immediately and oxygen if necessary, This reaction can uswally be prevented
in such patients by the very slow administration of blood, 500 ecc being given
over a four or six hour period,

sias. For some reason, not clear to us at present, patients
O asias tend to have reactions more commonly than do others.

This nay be duo to sensitization to blood since most of such eases have been

repeatedly transfused before the appearance of these reactions becomes trouble=-

some,

ZLO0D SUBSTITUTES .

lMany substances have been tried with the idea of replacing blood, The
most satisfactory of such substances yet found are blood plasma, blood serum
lyophile plasme, e serum, and solutions of essential amino aeids,
Other protein solutions which have been tried are yet too undeveloped to
pernit of evaluation,

, Blood plasma is simply the 11qu:l.d 'ﬁértion of blood separatéd from the

blood cells by sedimentation or centrifuging the blood, usually citrated,

This solution has some foreign substance such as sodium eitrate in it but

in other respecte is the same as normal blood plasma, It may be stored for
considerable periods of time but requires straining before administration,

When pooled with other types of plasma the mixture may be given freely to patients
without the necessity of typing or cross matehing,

Blood serum is the liquid portion of the blood remaining after clotting
and retraction of the blood e¢lot, Thus it contains the same subsiances es
plasma except for the fibrin which is contained in the clot, In general it
may be said that its uses are similar to those of plasma and that if pooled
typing is unnecessary, Serum has one advantage over plasma in that no fibrin
precipitate forms and thus filtration after a long period of storage is une

neeessary,

The uses of blood plasma and serum may be briefly mentioneds the emere
geney treatment of hemorrhage, the definitive treatment of shock, burns, and
protein defieits, It must be remembered in giving these substaneces that
plasma has less protein per cubie centimeter than serum because of the addi-
tion of sodium citrate solution in the preparation of plasma, These blood
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substitutes serve to keep fluid in the vascular spaces much more efficiently
than crystalloids or other solutions given to tide the patient over until whole
blood can be administered, It is believed that except in cases of protein
deficits without anemia these substances should be considered as substitutes
gince they are protably inferior to whole blood transfusions, This may not
apply in those cases of shosk or burn shock where the hematoerit is very high
and one wishes to dilute as well as enlarge the eirculating blood volume,

Blood plasma or blood scrum have been evaporated at a low temperature to
obtain what is known as lyophile serum or plasma, These dry powders are come
plete with all the substances present in the parent substance, apperently intact,
They may be disolved in water to form new solutions (similar to the original)
and used in place of plasma or serum, They may be disolved in a smaller
quantity of water and serve to dehydrate the patient as in cases of edema or
heed injuries, Due to the difficulty in evaporation these materials will be
less readily available than will the whole serum or plasma,

p C

P 4 |
= The develomment of human albumin from animal soﬁrces, the protein free
solutions of pectin and other solutions of similar nature have not yet proceded

far enough to be of practical value although the first mentioned gives promise
of being of material aid in the future,

The solutions of amino acids now available are mot quite adequate for
complete protein replacement but are of considereble assistance in supplying
protein to patients with severe deficit,

Gun acacia and other such viscous solutions are now definitely on the
decline and probably will be completely discarded, Heports of red blood cell
and liver damage from the use of acacla have caused many physicians to dis-
continue their use,  In any event gum acacia is inferior to blooed plasma or
serum,

Under some conditions, principally when donors are not readily available,
it is desirable to obtain blood a2t convenient times and store it in a ree
frigerator so that it will be ready for use when needed in large quantities,
In general it is believed that ome of the blood substitutes will serve this
purpose and will not have the disadvantage of deterioration in storage,

Storage is a relatively simple matter, One simply draws blood into a
eitrate solution as for a citrate blood transfusion and usually an equal
quantity of 5% glucose is added, This mixture may then be placed in a refri-
gerator at from 0 to 4° C and kept as long as ten days without severe deteri-
oration, There is some loss of red blood cells by this time and all the
white cells, platelets and prothrombin have been destroyed., Such blood is
adequate for the replacement of eirculating volume and to replace lost red
blood ecells, It is of little value otherwise, Even in these conditions it
is inferior to fresh blood, giving a much higher reaction rate and producing
a less merked favorable respomse,



