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Blood component therapy
M.CHANDY

INTRODUCTION
Traditionally, blood has been collected in bottles using
acid citrate dextrose as the anticoagulant and stored at
4 °C with a shelf-life of 3 weeks. These conditions are
optimal for preserving red cells but the platelets are lost
within 48 hours and the levels of the labile coagulation
factors-Factors V and VII-are substantially reduced.
The advent of plastic blood collection bags and refrigerated
centrifuges has considerably improved blood banking
because whole blood can now be separated into individual
components immediately after collection and each com-
ponent can be stored under conditions optimal for its
survival. Blood banks in India have the ability to produce
components which can meet the specific needs of individual
patients and maximize the use of blood-a scarce com-
modity in our country.

One and a half million units of blood are collected
annually in India, against an estimated requirement of
3.5 to 4 million units (World Health Organization estimates
of blood requirement at 7 units per hospital patient per
annum).' Only 10% of patients who require transfusion
need whole blood.? Thus, a patient with severe anaemia
needs to be transfused only packed red cells, making the
platelets and plasma available to other patients who need
these components. The use of whole blood transfusion
must be restricted to cases with massive haemorrhage,
disseminated intravascular coagulation or those who
require exchange transfusion.

Since surgeons are the main users of blood in this country,
the switch over to components will require a major change
in surgical transfusion practice. It will also be necessary
for clinicians to familiarize themselves with the proper use
of components if these techniques are to be widely applied
in India. Unless a switch is made to using components the
specialized needs of patients with leukaemia or haemo-
phi lia will never be met.

TECHNIQUE
Using a triple blood collection plastic bag system, whole
blood is collected from the donor into bag 1 which con-
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tains anticoagulant. In scheme I (Fig. 1), the bags are
centrifuged at 375 g for 15 minutes in a refrigerated
centrifuge. The packed cells settle at the bottom of bag 1,

. and the platelet-rich plasma (PRP) in the upper half ofthe
bag is transferred to bag 2. The two bags are separated,
sealed and the packed cells are stored at 4 "C. Ba~s 2
and 3 are then centrifuged at 1500g for 15minutes and the
platelets settle as a button at the bottom of bag 2. The
platelet-poor plasma (PPP) is transferred to bag 3 leaving
50 ml of plasma for resuspension of the platelet button.
The bags are separated and sealed. Bag 2 now has platelet
concentrate which is stored on an agitator at 22°C and has
a shelf-life of 3 days. The PPP is frozen at -20°C and has
a shelf-life of one year .
.Alternatively, scheme II can be followed and cryo-

precipitate and cryosupernate prepared. Thus one unit of
blood can provide packed red cells for the patient with
anaemia, platelets for the patient with leukaemia and
fresh frozen plasma for the patient with a coagulopathy.

Using cell separators blood components can also be
collected in much larger amounts from single donors. The
procedure is expensive but cell separation is the only
way to provide adequate quantities of granulocytes or
platelets of a specific HLA type for patients with allo-
antibodies.

USE OF BLOOD COMPONENTS
Packed red cells
This is the product of choice in conditions with a red cell
mass deficit, and when transfusion is required to increase
the oxygen carrying capacity of the patient. Any surgical
procedure which requires 2 to 3 units of whole blood can
be managed successfully with packed cells and crystalloid
solutions.?

Platelet concentrates
Modern oncological practice relies heavily on platelet
support. One unit of platelet concentrate from a unit of
whole blood contains 7 to 10 X 1010platelets. The infusion
of one random unit of donor platelets should result in an
increase in the platelet count of 20 OOO/cmmin a recipient
with 1 square metre body surface area. The response to
platelet transfusion can be evaluated by calculating the
corrected count increment+

Measured count increasexbody surface area (m-)

Number of units infused

The increment in the platelet count will be below
expected values if the patient has anti-platelet antibodies,
splenomegaly, active haemorrhage, fever or disseminated
intravascular coagulation. Single donor platelets harvested
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FIG 1. Technique for preparation of blood components
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with cell separators from HLA-matched donors can be
used for patients refractory to platelet transfusion because
of allo-immunization as a result of multiple transfusions.

In patients with acute leukaemia receiving chemo-
therapy, prophylactic platelet transfusions can be used to
prevent bleeding by maintaining the platelet count above
20000/cmm. Thrombocytopenia with active bleeding is
the most common indication for platelet transfusion.
Platelets are also indicated in patients with haemorrhage
resulting from congenital or acquired platelet dysfunc-
tion. In patients with immune thrombocytopenia, platelet
transfusions are useful only if the patient is actively bleed-
ing or is being prepared for a surgical procedure.

Granulocyte concentrates
Cell separators are required to harvest sufficient numbers
of granulocytes from single donors. These donors are
primed with prednisolone to increase the central pool of
granulocytes and a sedimenting agent such as hydroxy-
ethyl starch is added during processing to increase the
yield. Granulocytes from patients with chronic myeloid
leukaemia are now seldom used.

Granulocyte transfusions may be useful in sick neutro-
penic patients (absolute neutrophil count <500/cmm)
with proved bacterial sepsis unresponsive to 48 hours of
optimal antibiotic therapy. A minimum dose of lxlOlO

granulocytes is required to produce clinical benefit. 5

Granulocyte transfusions may induce a dramatic clinical
response in septic neutropenic neonates." However,
granulocyte transfusions are not common nowadays
because it is difficult to obtain them in sufficient quantity,
and their use is associated with complications such as
allergic reactions, pulmonary insufficiency and cyto-
megalovirus transmission. Some investigators have failed
to show any clinical benefit with granulocyte transfusions. 7

Fresh frozen plasma
This contains all the coagulation factors and albumin.
This component is used mainly for the therapy of
haemorrhage related to multiple coagulation factor
deficiencies as in disseminated intravascular coagulation.
It is also the product of choice for the treatment of throm-
botic thrombocytopenic purpura. The use of fresh frozen
plasma as volume replacement, nutritional support and
for hypoalbuminaemia is a wasteful use of this scarce
resource.

Cryoprecipitate
This component which separates out when frozen plasma
is thawed at 4 °C contains factor VIII, von Willebrand's
factor, fibrinogen, fibronectin and factor XIII. It is stored
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in the frozen state at - 20°C and should be used
immediately after it is thawed. Cryoprecipitate can also
be lyophilized and stored at 4°C. If the source plasma is
contaminated this product can transmit hepatitis and human
immunodeficiency viruses. It is used in haemophilia A,
von Willebrand's disease, factor XIII deficiency and
for fibrinogen replacement in congenital and acquired
deficiency. Fibronectin can be used in burns, sepsis and
multiple trauma where deficiency results in impaired
phagocytosis. The bleeding tendency of uraemia can also
be corrected by the use of cryoprecipitate in such patient
who are bleading or are undergoing surgery.

Cryosupernate
The siphoned-off plasma from the precipitate which
forms at 4 °C is called cryosupernate. This contains factors
II, VII, IX and X and also albumin. It is useful in the
treatment of a patient with liver disease with prolonged
prothrombin time who is bleeding or needs to undergo a
biopsy or surgical procedure. Haemorrhage caused by
warfarin overdose may also be controlled with this pro-
duct. It may be used to provide albumin when commercial
albumin is not available.

Blood components can be further purified into individual
proteins by chromatography and other techniques but.
these need to be done on an industrial scale and are not
possible in blood banks.

CONCLUSION
Component therapy is effective and is the best way to
optimize the use of blood. Transfusion medicine in India
can improve only if blood banks start producing compo-
nents and clinicians learn how to use these components
correctly, thus fully utilizing the available blood.
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