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17. Correction of preoperative, perioperative and
postoperative anaemia: use of blood

and blood products

B. Brozovit

The administration of bloed and blood products
represents substitution therapy and can COIT2Ct
almost immediately and invariably the existing
anaemia, thrombocytopenia, coagulopathy or hypo-
proteinaemia in the patient. However, the admin-
istration of blood and blood products is not
without risk and should be carried out where the
indications are clearly established, i.e. where the
benefits to the patient outweigh the risks of
cransfusion. In this chapter indications for pre-
operative, perioperative and postoperative trans-
fusion of biocod and blood products will be
presented, available products described, measures
for monitoring the therapeutic effect discussed
and adverse reactions to transfusion summarized.
Note that in this chapter the term blood products
is used for all therapeutic materials prepared
from blood and includes both bleod components
and plasma products. The term blood components
refers to red cell preparations; platelet concen-
rrates, fresh frozen plasma and cryoprecipitate.
Whole blood and blood components are adminis-
tered to the patient as ‘units’, a unit having a
quantity obrained from one blood donation. The
term plasma products refers to all plasma protein
preparations manufactured from large pools of
donor plasma, The therapeutic potency of a
plasma product is given in weight of protein (for
example, a bottle of 20 g of alburmin in 100 mb),
or in units of activity (for example, a vial of 250
iv of factor VIIL:C).

INDICATIONS FOR TRANSFUSION

Indications for transfusion of bloed and blood
products are based on the assessment of the
impaired haematological status of the patient.

Each of the main functions of blood — mainte-
nance of intravascular volume, oXygen-carrying
capacity, haemostasis and maintenance of oncotc
pressure — may be impaired 1o a different degree
in the patient with acute blood loss or chronic
anaemia. Furthermore, each of the functions has
a different ‘critical level’ which requires immedi-
ate corrective action if serious consequences oI
even death are to be prevented (Table 17.1). When
critical levels for any of the blood functrions are
reached, and that may happen at any time before,
during or after an operation, corrective action has
to be taken by wansfusion of blood, blood com-
ponents or blood substitutes.

Table 17.1 Main functions of biood and their critic~! levels

Blood consutuents  Critical
level (%)

Function

Maintenance of Blood volurne 60
intravascular volume

Oxygen-carying capacity! Haemoglobin
concentraiion 50
Platelet count 10
Concentration of
coagujation factors 10
Concentration of
plagme proteins

Gnainly albumin} 50

Haemostasis®

Maintenance of encortic
pressure

‘Expressed as 2 percentage of normel function. Critical levels

L vary considerably in each paiien and they should ahways be

individually assessed.

tSeveral factors may affect ONVRUN-CAFTYING capacity of
haemoglobin; see also Tabie }17.2.

“The third coniponent of the hagmostatic mechanismi, he
fibrinolytic system, has been excluded.

The main objective in the managemeni of
anaemia encountered in surgical practice is 1o
ensure adeguate oxygenation of ussues and par-
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226  CLINICAL SURGERY IN GENERAL: RCS COURSE MANUAL

ticularly of the heart and the brain. Experience
accumulated over the last few years has shown
that that objective is achieved when the haemo-
globin concentration is above 8.0 g di"'. That level
of haemogiobin, at which a decision to transfuse
the patient is usually made, is generally known as
the ‘rransfusion trigger'. While the transfusion
trigger can be useful as a pointer for action, it
should never be used as an immutable value, as
for examnple, 2 young patient with haemeoglobin
concentration substantizlly jower than 8.0 g dl-
may tolerate the operation much better than an
old patient with a higher haemoglobin level but
with a failing heart or compromised cerebral
circulation. It has to be appreciated that oxygen
delivery to the tissues is.a function of partial
pressure of oxygen in the air, which is raised
during anaesthesia and haemoglobirr oxygena-
tion; it is also dependent on the function of the
tungs and cardiovascular system (Table 17.2).
Although it is well documented that the level of
haemoglobin and postoperative survival are in-
versely correlated, neither clinical observations
nor laboratory experiments have been able 10 define
the lowest ‘safe’ haemoglobin CONCEeNntration.
Therefore, it is mandatory to assess each patient
individually and to consider the type and proba-
ble duration of anaesthesia and of operation
before a decision to administer blood is made.
In a proportion of patients anaemia may be
associated with thrombocytopenia and/or defec-
tive coagulation. These patients will require, in
addition 1o red cells, wansfusion support with
plateler concentrates and fresh frozen plasma.

Table 17.2 Factars which may affect delivery of oxygsn 10
the ussues.

Haemoglobin oxygenation
Partial pressure of oxygen in air
Hacrnoglobin congentration
Hacmoglobin oxygen saturation
Hacmeoglobim affininy for oxygen

Effects of pH, 2,3-DPG and haemoglobins with high
affinity for oxygen ’

Blood volume

Cardiac ouiput

Peripheral vascular resistance

Lung function

Type and duration of anaesthesia

Type and duration of surgery

The use of albumin solutions is rather limited to
specific indications, which will be discussed larter.

PREOPERATIVE ANAEMIA

The determination of haemoglobin concentration
— part of the preoperative assessment of the
patient (see chapter 2) — will reveal the presence
of anaemia (haemoglobin concentration less than
13.0 g @' in men and 11.5 g dI'" in wormenj).
Faced with the anaemic patient awaiting SUrgery,
the surgeon should first ensure that the correct
diagnosis of anaemia is made or at least thar the
samples required for the diagnosis have been
collected. Second, he should decide whether to
proceed with or defer the operation. Finally, he
should decide whether the patient requires trans-
fusion of blood. The decision to wansfuse the
patient should be based on the type and degree of
anaemnia and the urgency for surgery. Elective
surgery should be delayed until haemogiobin con-
centration is raised to the level considered safe
for the partient.

Anaemia is caused by the decreased produc-
tion of red cells in the bone marrow, increased
destruction of red cells in the circulation, or blood
loss. Anaemia may be chronic or of sudden
onset. In chronic anaemia compensatory mecha-

nisms which increase oxygen delivery to the tis=——

sues are well developed; they are absent in acute
anzemia. The current diagnosis of anaemia will
most often make it possible to predict its progress
and response t treaunent. In the patient with
functioning bone marrow an appropriate treat-
ment will raise the haemoglobin concentration on
average 1.0 g dl-! per week.

Types of anaemnia and their managemnent are
presented in Table 17.3. Anaemias of interest to
the surgeon are described below.

Iron deficiency anacniia due to chranic blood
foss is the most frequently seen type of anaemia.
It is usually caused by blood loss from the
gastrointestinal tract or kidneys and in women by
menurrhagia. Once the measures 10 prevent fur-
ther blood loss are taken, anaemia will respond
well and quickly to treaiment with aral iron.

Anaemia of chrowic disease is ofien found in
associarion with a number of chrenic discases. It
is usually mild and unresponsive to treatment. A

.’.'.‘lf‘_ st
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Table 17.3 Main types of anaemia found by preoperative assessment and their management

P

Type

Anaemis due 10 decreased
production of red cells
1ron deficiency anaemia
Nuritonal or due malabsorption
Chronic blood loss
Viramin Byz deficiency
Nurritional or due 10 malabsorption
Pamicious anasmia
Folic acid deficiency
Nurritonal or due 10 malabsorption
Anaemia of chronic disease

Anacmia due 0 bone marrow failure
Aplastc anaemis, leukaemia, bone marrow infiltration
with malignant cells
Anaemia due 1© increased destruction of red cells
inherited
Haemoglobinopathies
Thalassaemias
Sickle cell disease
Acquired
1mmune—mcd‘:ared
Non-immune haemolytic anaemias

Anaemia due 10 biood loss
Acute

Chronic

Management

Egrablish diagnosis, deal with the ceuse and prescribe aral
iron preparations. Usually good response

Esrabiish diagnosiss dea) with the cause and treal with
parenteral vitamin B, Usually good response

Establish diagnosis, deal with the cause and prescribe folic
acid, Usually good response

Establish disgnosis and treat the primary disease. Usually
pocr response. Patients with renal disease respond Lo thEPO’
Establish diagnosis and treat the pnmary disease. Variable
response. Transfuse as required. Semetimes wransfusion of
platelets is also needed

Establish diagnosis. Transfuse as and when required

Establish diagnosis and trear primary disease. Avoid
transfusion where possible

Remove the cause of bieeding where possible, wansfuse
where required
Manage as iron deficiency anacmia

‘thEPO, recombinant human :ryx_‘nropoiedn.

severe degree of anaemia may occur in patients
with renal failure and in these patientsadminis-
tration of recombinant human ervthropoietin may
raise the haemoglobin concentration 1o TNEAr
normal values.

Haemoglobinopathies. Patients with sickle cell
disease (HbSS, HbSC or HbS/thalassaemia) in
general require exchange transfusion before rmajor
surgary, whereas intermediate and minor surgical
procedures can be carried out safely without
cransfusion in the majority of patients. Particular
attention shouid be paid to the hydration of the
patient and 1o oxygenation during anaesthesia.
Patients with sickle cell disease may develop
painful crisis due t© infarcts in tissues and organs,
before, during OF after an OpEration; which 1s
best managed bY symptomatic treatment, but
occasionally may require blood transfusion.

Haemelytic anaemia. Patients with hereditary OT
long-standing acquired haemeolytic anaesnia are

someumes referred for splenectomy as the spleen is
the maior site of red cell desIructon. Patients
with long-standing haemolysis are prone ¢
cholelithiasis and may be referred for cholecys-
tectomy.

Patients with acquired autoimmune haemelytic
anaemia may present 2 challenge to the blood
bank to provide compatibie blood for transfusion.
When ordering blood sufficient ume should be
allowed for compatibility resting. Ofien biood
;ssued for transfusion carries the warning that it
is as compatible (or incompatible) as the donor’s
own red cells.

Anaemia due to acule blood loss, when SEVere,
requires immediate restorations of circulatory vol-
ume with crystalioid solutions in the first instance
and then colicid solutions afterwards. The deci-
sion to administer blood should be made after
careful assessment of the patient’s condition.
Administration of albumin solutions a8 volume
expanders is not recommended.
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PERIOPERATIVE LOSS OF BLOOD

In a number of operations blood loss of varying
magnitude may occur. Programmes to minimize
the blood loss are based on meticulous surgical
haemnostasis and the use of pharmacological agents
{e~aminocaproic acid, tranexamic acid, desmo-
pressin, aprotinin) 1o decrease the blood less.
However, supportive treatment with blood may
be needed when excessive bleeding due 10 inade-
guate surgical haemostasis and/er breakdown of
haemostatic mechanisms are encountered, With
that in view it is customary to order in advance
compatible blood according to the locally agreed
maxirnum surgical blood order schedule (MSBOS).
In additrion, surgeons wishing to eliminate or
decrease the use of hormologous blood transfu-
sion in the surgical patient should consider using
one or severa] forms of autclogous rransfusion:
preoperative biood donation, intraoperative and
postoperative blood salvage and acute normo-
volaemic haemodilution (see below),

It is well recognized that it is difficult to est-
mate blood loss during surgery. Although there
are a number of merthods available for monitoring
the patient’s homeostatic and haemostatic states,
none of these is wholly satisfactory (Table 17.4).
In addition, the decision to transfuse blood may
be influenced by the local policy and personal
preferences of the surgeon or anaesthetist in
relation to the type of operation, test used for
monitoring blood loss and availability of blood
and blood components. The management of
blood loss and associated adverse reactions is

best illustrated by descriptions of massive blood
transfusion and cardiopulmonary bypass.

Massive blood transfusion

Massive blood transfusion is by definition trans-
fusion of a volume of blocd, greater than the
recipient’s blood volume, in less than 24 hours. It
is used 10 combat hypovolaemic shock caused by
profuse bleeding due rto disease, trauma or
surgical intervention.

Blood group-specific, compatible whele blood
or red cell preparations can be transfused, usually
using an in-line microaggregate filter. When a
fast rate of transfusion is required a pressure
infusor or a pump and blood warmer should be
used. In massive biood rtransfusion, adminisira-
tion of fresh frozen plasma and platelet concen-
trates may also be required. These should be
from the same bloed group as the red cells. The
following complications of massive blood transfu-
sion can occur.

Cardiac abnormalities are usually ventricular
extrasystoles, and rarely ventricular fibrillation
progressing to cardiac arrest. They are due 1o the
combined effect of low temperature, high potass-
jum concentration and excess citrate with low
calcium concentration, They can be prevented by
using a blood warmer and a slower rate of trans-
fusion, particularly in patients with hepartic or
renal failure. Routine administration of calcium
gluconate in massive transfusion has not been
shown to be beneficial and may even be danger-

Table 17.4 Tests available for monitonng blond loss and
substitution therapy with blood and blood products

Osyvgen-carrying capacity of blood
Haemoglobin concentration
Packed cell volume (PCV)

Pulse oxymetry

Haemostasic fupctions
Whole blood cozgulation time
Coagulation screen

Prothrombin time (PT)

Partial thromboplastin time {PTT)

Thrombin ume (T°T)

Plateler count
Thromboelastography

Oncotic pressure of plasma .
Serum rotal protein concentration

- . . .
Camnsnine 7 ractime nosalle mave 1o he canr 1 o moain lahnesram:
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oug unless calcium concentration in plasma can
be monitored.

Acidosis in the patient with severe renal or liver
disease may be aggravated by the low pF of stored
bloud. In practice, acidosis is rarely a problem
and administration of sodium bicarbonate after
determining the ‘base deficit’ from measurements
of blood pH and PCO, is rarely justified.

Failure of haemostasis. The usuatl clinical mani-
fesrations are failure of local haernostasis and,
infrequently, a generalized bleeding rendency due
to the lack of factors VIII:C, V and XI, 2s well as
piatelets in the stored blood. The diagnosis of
bleeding due to massive transfusion must be
confirmed by the laboratory, as other haemostatic
defects have an identical clinical presentation but
require different management (Table 17.5). Fresh
frozen plasma, 1~2 units, COrTects the abnormali-
ties of coagulation and should be given prophy-
lactically after every 10 units of blood. Piatelet
transfusion may be required when the platelet
count is lower than 30 x 109 1-t, pargcularly
if the patient is undergoing a neurosurgical
procedure.

Adulr respiratory distress syndrome (ARDS), also
called non-cardiogenic pulmonary oedema (NPE),
ocecurs in severely ill patients after major trauma
and/or surgerv. A teuad of clinical features cha-

CORRECTION OF PREQPERATIVE, PERIOPERATIVE AND POSTOPERATIVE ANAEMIA 229

racterizes ARDS: progressive respiratory disiress,
decreased lung compliance, acute hypoxaemia
and diffuse radiographic opacification of the lungs.
The mortality is high; post-mortem studies show
widespread macroscopic and microscopic throm
bosis in the pulmonary arteries. The pathogenesis
of ARDS is unclear, bur agglutination of donor
leucocytes, recipient leucocytes or both may be
responsible for direct damage to0 alveolar lining
cells; local disseminated intravascular coagulation,
microvascular fluid leakage and embolization by
Jeucocyte aggregates and microaggregates from
stored biood all conidbute. Management consists
of stopping the transfusion, administering cort-
costeroids and providing supportive treatment 1o
combat pulmonary oedema and hypoxia by using
oxygen and positive pressure ventilation.

Joundice almost invariably follows massive bload
wransfusion. However, serum toral bilirubin rarely
exceeds 40 prnol ' and haemoglobinaemia is slight.
Investigation for a delaved haemolytic transfusion
reaction is not indicated.

Transfusion in open heart surgery

Patients undergoing open heart surgery require
cardiopulmonary bypass (CPB) for maintaining
the circulation with oxygenated blood. CPB as a

Table 17.5 Differential diagnosis of haemostatic failure in massive blood transfusion

Laboratory 1ests

Condition Prothrombin Partial Thrombin Platelet
or time thromboplastin time Count”
platelet ume

disease

Massive blood T T N i '
transfusion

DiCt ™ T N SR

Vit. K deficiency T T N N
Haemophilias N 7 N N

Ired N N N L

“Plateier count raraly falls below 50 x 10 171,
1DIC, disserninated intravascular coagulation.
TP, idiopathic thrombocyiopenic purpura.

N, normal; 1, moderately prolanged; 7, markedly prelonged;

NHBT0000104_027_0006
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230 CLINICAL SURGERY IN GENERAL: RCS COURSE MANUAL

part of open heart surgery is a complex procedure
and the demand for blood and biood products is
variable in individuval patients.

The blood required should be of the same blood
group as the patient. In adults biood is not required
for priming of the heart-lung machine but it is
needed in necnates and small children. For post
operative transfusion, any of the red cell prepara-
tions are equally satisfactory. Blood iess than five
days old is preferred to stored bleod, but the
latter can be used safely.

In most cases of open heart procedures 4 units
of blood are initially cross-matched. An addition-
al 2—4 units are required in repeated procedures.
Blood components may be required for the
correction of the haemostatic defect (see below).
The use of albumin solutions either for priming
the heart-tung machine or postoperatively has
not been proved 1o be advantageous.

Bleeding associated with CPB is rare in the
patient operated on for the first time. It is due 10
activation and loss of platelets and coagulation
factors in the extracorporeal circulation, failure of
heparin neutralization by the first dose of prota-
mine, activation of fibrinolysis in the oxygenator
and pump, and/or disseminated intravascular
coagulation in patients with peor cardiac output
and long perfusion times. The differential diagnosis

of bleeding associated with CPB is presented in
Tabie 17.6.

Management of bleeding associated with CPB
requires: administration of 4-8 units of plateiet
concentrates when the platelet count is less than
30 x 10%1°; transfusion of 2—4 unirts of fresh frozen
_plasma to correct the loss of coagulation factors;
neurralizaton of excess heparin by protamine (1 mg
of protamine neurralizes approximately 100 iu of
heparin); administration of tranexamic acid (or a
similar antifibrinclytic agent) when hyperfibrin-
olysis is confirmed by laboratory testing; treat-
ment of disseminated intravascular coagulation,
in the first instance by correcting the underlying
cause {e.g. poor perfusion, oligaemic shock, acid-
osis, infection, etc.), and then by transfusion of
fresh fozen plasma and plateler concentrates as
required.

Autologous transfusion

Autologous transfusion is the administration of
the patent’s own blood collected prior to, during
or after an operation. Indications for autologous
transfusion are, first, provision of blood for the
patient with antibodies to one of the high-fre-
quency antigens (public antigens) who is awaiting
elective surgery and for whom it is not possible to

Table 17.6 Differential dizgnosis of bleeding associated with cardiopuimonary bypass

Laboratory tests

" Cause of

bleeding Prothrombin Paruial Thrombin time Platelet
ume thromboplastin Without With count
lime protaming prolamine

loss of N N N N TN
platelers
Depletion of TT TT N N Norl
coagulation
faciors
Excess of T ™ T N Norid
hepanin
Hyperfibrinolysis T T ™ ™ Nori
DIC* ¥ T T T N

'DIC, disseminaled intravascular coagulaucn.

N, normal; 5, moderately prolonged; 3, markedly prolonged;

1, modencly decreased; i:, markedly reduced.

NHBT0000104_027_0007

s S ik

SR



232  CLINICAL SURGERY IN GENERAL: RCS COURSE MANUAL

coliected using a cell separator (also equivalent to
6 single units). Single units contain on average
75 x 10% platelets. Plateler concentrates are ad-
ministered 1o thrombocytopenic patients who are
ble~ding or receiving prophylactic treaument. In
surgical practice platelet concentratss are used for
treating severe bleeding after cardiopuimonary
bypass and massive transfusion as well as in
preparation for surgery of patients with gualitative
disorders of platelets — Glanzmann’s throm-
tasthenia, Bernard-Soulier syndrome, etc..
Piatelet concentrates have a shelf-life of five
days when kept in packs for extended storage, at
remperartures between 20 and 24°C, preferably in
an incubaror and continuously agitated on an
agitator. Usually 6 units of platelet concentrate
are administered 2s one dose for an adult patient,
and using a rule of thumb 1 unit of plarelet
concentrate, with ar Jeast 50 x 10° platelets, will
increase the platelet count 1 hour after transfu-

sion by 1019} m? body surface.

Fresh frozen plasma (FFP) for clinical use is
separated from single units of blocd and rapidly
frozen within 6 hours after collectien. It contains
all the constituents of fresh plasma (except piate-
lets). FFP is used for supporting failing coagula-
tion in disseminated intravascular coagulation,
deficiency of vitamin K-dependen: coaguiation
facrors, overdose of oral anticoagulants, liver dis-
ease, massive blood transfusion, cardiopuimoenary
bypass and treatment of congenital deficiencies of
factors V and XI. Although 2-4 units are usually
administered tc the patient, the volume and fre-
guency of administration should be assessed for
each patient separately. FFP, kept in 2 deep-
freeze at a temperature below ~30°C, has a shelf-
life of one year.

Crvoprecipitate and single coagulation factor con-
centrates are rarely used in surgical practice. The
properties, indications for use and monitoring of

Table 17.7 Blood and bloed components and indication for use

Component Volumesunit Main indications for use Special precautions
()
Whole blood 510 Acute massive blood loss Possibie abnormalities of haemostasis if Joss and
(PCV™ 0,35-0.45) replacement exceed twice the biood volume
Red celis 280 Anaemia None
(PCV 0.55-0.75)
Red cells in OAST 350 Anaemia Not to be used for neonates and exchange biood
(P'CV 0.50-0.70) transfusion
Filtered red cells Variable Nen-haemotyric febrile None
(PCV variable) rransfusion reaction
Prevention of LA
immunization
Platelet concentratées 50 Thrombocytopeniz None
from random donars Quaiitative disorders of
platelets
nbtained by 250 As above For patients with platelet refracioriness
plateletphercsis should be HLA maiched
Fresh frozen plasma 200 Replacement of 2l Allergic reactions; circulalory overload
coagulation factars
Reversa) of warfarin effect
Thrombotic thrombocytapenic
purpura
Crvoprecipitate 20 von Willebrand's discase Allergic reactions

.
PCV, packed cejl volume.

<
TQAS, optimal additive solution.

Hypofibrinogenaemia
Facror XIIT deficiency
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therapeuric effect of these preparations are des-
cribed in textbooks of haemarology and blood
transfusion.

Albumin is available as 5% and 20% solutions
in a variery of dose units. The indication for
administration of 5% albumin is the replacement
of plasma proteins and expansion of plasma vol-
ume, 8s in hypoproteinaemia following burns
(after the first 24 hours) and as a part of the
replacement fluid in large-volume plasma exchange.
Opinions are divided whether albumin solutions
play a role in restoration of circulatory volume in
haemorrhage shock, but the view that administra-
tior: of colloid and crystalloid solutions is better
for that purpose (and it is certainly cheaper) is
gaining populariry. The indication for use of 20%
albumin is solely the replacement of plasma pro-
teins in severe hypoproteinaemia in renal or liver
disease, after large-volume paracentesis, follow-
ing massive liver resection and in some cases of
Gram-negative septicaemia. ’

Plasma  substitutes are colloid and crystalloid
solutions which are used for maintaining the
circulatory voiume following acute haemorrhage,
shock, burns and septicaemia. Plasma substitutes
have no oxygen-carrying capacity and lack hae-
mostatic properties. Crystalloid solutions have no
plasma oncotic activity and colloid solutions pos-
sess it only temporarily as their half-iife in circu-
lation is rather short (Table 17.8). The use of
plasma substitutes in an emergency ‘buys time’
necessary for provision of compatible blood and
appropriate blood products.

ADVERSE CONSEQUENCES OF BLOOD
TRANSFUSION

In general, transfusion of blood and blood prod-
ucts is a safe and effective mode of treatment.
However, 2 smali proportion of patents will

suffer from wransfusion side effects and a few may
be in danger from having potentially catastrophic
reactions of transfusion. The main undesirable
consequences of transfusion are transfusion reac-
tions due to antigen/antibody binding and subse-
quent destruction of the target cell, modulation
of the immune system of the recipient, grafi-
versus-host disease and transmission of diseases
(Table 17.9).

Dimnediate haemolviic transfusion reaction (HTR)
is almost always due 1o ABO incompadbility
berween the transfused red cells and the recipi--
ent, Over 90% of HTR is due to clerical error in
the identification of the patient or the uniz of
biood.

Severe HTR is characterized by anxiety, chest
pain, back pain, headache, dyspnea, rigors, vomit-
ing, diarthoea, restlessness, tachycardia, hypoten-
sion, shock, unexplained bleeding and renal
shutdown, which occur in quick succession. In the
anaesthetized patient persistent hypotension and
unexplained oozing from the wound may be the
only signs. Haemoglobinaemia and haemogiob'm-
ura are present. Diagnosis is based on finding
the clerical error, visual inspection of serum and
urine and laboratory testing. Management consists
of stopping the transfusion, administration of
hydrocortisone 100 mg and an intravenous ant-
histamine (i.e. chlorpheniramine 10 meg), mainte-
nence of blood volume and urinary flow with

intravenous fluids, and in the presence of dissem-

inated intravascular coagulation intravenous
administration of heparin.

Moderate HTR presents less dramatically than
severe HTR, while mild HTR presents with a rild
degree of fever only and often passes unnorticed.

Delayed haemolyiic transfusion reaction. Haemolysis
of the transfused red cells in the recipient’s circu-
lation which occurs one to three weeks after

transfusion is due to an anarnnestic antibody re-

Table 17.8 Plasma substituies: colloid volume expanders (given in percentages)

Product Mol w Concentration Half-life in circuiation
(h)

Modified geiatin 35000 34 5

Hydroxyvethyi starch 450000 6 24

Dexrran 70 70 00C 6 24
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534 CLINICAL SURGERY IN GENERAL! RCS COURSE MANUAL

Table 17.9 Adverse conseguences of blood transfusion

Immune response o cellular and piasmatic alloantigens:
Ctlinical syndromes following repeated transfusions
Red cell antibodies -
H1.A antibodies —_

— plateier refracominess
Plateler-specific antibodies —  plateler refracionness

hzemolytic transfusion reaction
non-haemolytic febrile transfusion reaction :

—  post-transfusion thrombocytopenia
—  necnatal immune thrombocytopenia

Anti-IgA’ —  anaphylactic shock

Immunomodulation (e.g. reduced disease-free interval afier resection of carcinoma of the colan)

Graft-versus-host disease (caused by transfusion of live lymphocytes)

In immunosuppressed patients {e.g. patients receiving tissue
In imMmMuUNOCOMpElEnt patents (rransfused with blood donate

Transfusion of viruses®
Hepatitis B virus
Non-A, non-B hepatits {including hepatitis C virus)
Cywmegalovims
Epstein-Barr virus
HIV1and2
HTLVIandIl

or organ transplants
4 by firsi-degree refatives)

*Only seen in some individuals with 1gA deficiency. -

+Transfusion of Treponema pallidum (syphilis) is exceedingly rare in the UK. In tropical areas the wansmission of
Plasmodium species (malana) and in South America wansmission of Trypanosoma crusi (Chagas' disease) presents

a serious problem.

sponse, most often against antigens in the Rh
system. Jaundice, progressive ansemia, fever,
arthralgia and myalgia are commonly encoun-
tered. Diagnosis is easily established by a positive
direct antiglobulin test (DAT) and a positive
antibody screen.

- Usually no treatment is required, but when
hypotension and renal faijure are present the
patient should be reated sympromatically. Biood
transfusions should be avoided but when neces-
sary compatible red celis should be administered.
Patients with delayed haemolyuc transfusion
reaction have an increased risk of thrombosis and
should be considered for administration  of
prophylactic subcutaneous heparin.
Non-hasmolytic  febrile rransfusion  reaction
(NHFTR) usually occurs within hours after the
onset of transfusion. NHFTR occurs in multi-
rransfused patients with antibodies against HLA
antigens Of granulocyte-speciﬁc antibodies. The
reaction 1s due tc pyrogens, released from granu-
locytes damaged by complement in an antigen/
antibody reaction. It presents with a rise of
temperature with flushing palpitations and tachy-
cardia, followed by headache and rgors. Io

severe forms of NHFTR, cough, breathlessness

and respiratory distress may ensue. Diagnosis i8

made clinically and confirmed by laboratory tests !
showing absence of haemotysis. Management of
NHFTR consists of administration of antipyret-
ics (aspirin or paracetamol) and in patients with
severe symptoms 100 mg of hydrocortisone i.v.
can also be given. Prevention in patients who
repeatedly suffer from NHFTR is achieved by
administration of blood filtered using one of the
specific leucocyte depletion fiiters (Sepacell R-
500, Pali RC-100).

Plateler refractoriness is the term used 10 describe
the failure. of platelet transfusion to raise the
platelet count in the recipient. It represents one
of the sericus manifestations of alloimmunization
to HLA and platclet-specific antigens. Diagnosis
of platelet refractonness and management of
the patient are usually in the province of the
haemarologist.

Transfusion  reactions assoctated with plasma
proteins are urticaria and anaphylactoid reactions.
Urticaria is one of the most common transfusien
reactions and consists of circumnscribed areas of
cutaneous oedema. It is caused by the degranula-
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tion of mast cells in the skin and subseguent
release of histamine. Urticaria is easily recogniz-
able clinically and it is treated by administration
of an anthistamine drug. Severe urticaria recur-
ring with each transfusion can be prevented by
administration of chlorpheniramine or rtransfu-
sion of washed red cells or frozen and thawed red
cells, free of plasma proteins.

Anaphylactoid reaction is & term used to describe
an immediate hypersensitivity reaction. It is a
rare reaction which occurs in individuals with
IgA deficiency who have anti-IgA due to previous
immunization. The clinical manifestations vary
from miid erythema, pruritus, urticaria and angio-
oedema of lips 10 severe oedema of the larynx or
epiglottis, and bronchospasm, hypotension and
shock. The mainstay of treatment is administra-
tion of adrenaline, - as well as mainienance
of unimpeded breathing and treatmnent of
hypotension. ’

Immunomodularion. There is now linle doubt
that transfusions of blood can cause immunosup-
pression in the recipient. This effect of transfu-
sion was used for the benefit of recipients of
kidney transplants before the introduction of
cvclosporin into the reatment schedules. However,
adverse effects of blood transfusion have been
reported in patents ‘after surgical removal of
malignant tumours (shortened disease-free inter-
val). Furthermore, several reports have highlight-

ed increased incidence of postoperative infections
in patients transfused before or during operation.
Detailed discussion on immunomodulation is
bevond the scope of this chaprer.

Grafi-versus-host disease (GVHD) is caused by
engraftment of denor lymphocytes in severely im-
rmunosuppressed or ‘mmunodeficient recipients as
well as in premarture babies. It can also occur in
immunocompetent recipients who are transfused
with blood donated by first-degree relatves (direct-
ed donations). In most instances manifestations
of GVHD are mild but in immunocomperent
patients the disease is often fatal. To abolish the
capacity for engraftment of donor lymphocytes
it is recommended that blood, plateler and granu-
locyte concentrates are irradiated with 15-30 Gy
before administration 1o patients likely to develop
GVHD.

Transmission of infectious diseases. While the trans-
mission of bacterial and parasitic infections by
transfusion is exceptionally rare in the UK, the
transmission of viruses is the focus of interest of
the public and medical profession alike. Trans-
fusion services maintain a safe biood supply by a
rigorous process of seiection of prospective biood
donors and by the use of specific microbioiogical
screening tests for markers of the disease. In
adAition, safery of the fractionated plasma prod-
ucts is enhanced by the use of viral inactivation
procedures. A description of the manifestation

Table 17.10 Estimartes of virus transmission rates by transfusion of biood and biood com)::tonents’r

Virus Incidenge of Tests Estimaze of

carriers Available Used units required

for wransfusion

Hepatitis B virus § 21000 Yes? Yes 20 000
Non-A, non-B viruses 1:1700 Yes Yes 20 000
Cytomegalovinus 1:2 Yes No 100
Epstein~-Barr virus g: 10 Yes No Most recipients are immune
HIV ] and 2 1:25 000 Yes Yes i 000 000
HTLVIandIl 1:20 000 Yes No } 000 Q00™

*Transmission of viruses by plasma products is excluded; all plasma produets undergo viral inaciivation in proguction.
*Seen in firsi-time blood donors foilowing self-exclusion of those in nisk categeries, donating blood in London, February 1992,

“Test for HB, antigen.

Sincludes hepatitis C virus; test for anti-HCV is reactive in about 80% of carriers capable of trasmitting non-A, non-B hepatitis.

“Test is used to provide anti-CMY negative blood for patients in ‘at risk’ groups: recipients of kidney transplants, recipients of
bone marrow (ransplants, preterm babies of less than 1500 g weight and pregnant women. Patients with AIDS who zre
anu-CMV negative can be also considered as 21 increased risk from acquiring CMYV infection.

“Only abourt 1 in 5 1ecipients negative on testing will seroconvert jollowing transfusion of a unit of blood found positive

on testing.
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and management of the viral diseases which can FURTHER READING
be transmitted by wansfusion can be found
elsewhere and only the estimates of risk of trans-
mission are discussed below.

The rsk of transmission of a viral disease de-

British Commitree for Standards in Haematology 1990 . i
Guidelines for implementation of a maximurm surgical )
biood order schedule. Clinical and Laboratory
Haemartology 12: 321-327

a— pends, in addltllon‘ 10 a Vigorous .SE]CC{IIOn' proce— British Society for Haematology and the British Blood !
dure, on the incidence of carriers (individuals TransfLsion Sociery 1988 Guidelines for autologon® |
who are healthy but harbour the virus), availability ransfusion. Clinical and Laboratory Haematology !

10: 193-201 ;
Consensus conference 1985 Fresh-frozen plasma: indications |
and risks. Journal of the American Mcdical Associanon

of a screening test and its sensitvity and specificity,
the use of the test for screening purposes, and the

susceptibility to infection of the recipient {Table 253 551-553

_ . L N 253

17.10). It is rnall'lt..'lator'_\fl in the UK to W?F for Cansensus conference 1987: Platelet rransfusion therapy.
markers of hepatitis B virus (HBV), hepatinc C Journa} of the American Medical Association 257:
virus (HCV), human immunodeficiency  virus 1777-1780

twypes 1 and 2 (HIV 1 and 2) and for Treponema Consensus conference 1988 Perioperative red cefl
Y wansfusicn. Journal of the Amencan Medical Association

pallidum. 540, 27003703
It can be seen from Table 17.10 that the Contreras M (ed) 1990 ABC of rransfusion. British Medical

incidence of most of the viral infections in the Journal, London

general population is low; donor selection proce- Goodnough L T, Johnsten M F M, Ramsey G et al 1990

dures are effectdve and the screening for disease Guidelines for transfusion support in patients undergoing

markers is highly successful. The abseolute num- coronary artery bypass surgery. Annals of Thoracic

ber of infections transmitted by blood transfusion Surgery 50: 675-683 .

is exceedingly small. However, the risk of trans- Hu;‘:ﬁe{&?:l]tﬁc:‘;’gng penoperative blood loss. Blood

mitting a disease still remains and has to be taken Kruskall M §, Mintz P D, Bergin } J et al 1988 Transfusion

into account when the decision 1o transfuse the therapy in emergency medicine. Annals of Emergency

patient is made. Medicine 17: 327-335

McClelland D B L (ed) 1989 Handbook of transfusion : :
medicine. Her Maiesty's Stationery Office, London i
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