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ABSTRACT

Transfusion medicine has undergone advancements since its initiation in the early 20th century. One of
these was the discovery that blood can be divided into individual components and delivered separately.
Today, blood transfusions nearly always consist of the ad-ministration of 1 or more components of blood.
Whole blood transfusion is now limited to situations involving massive resuscitation (trauma ) The most
familiar cellular components include packed red blood cells (PRBC), washed PRBC, leukoreduced PRBC
and pooled or aphaeresis platelets. Plasma products such as FFP or cryoprecipitate, ant hemophilic factor
(CRYO). The transfusion of red blood cells (RBCs), platelets, fresh-frozen plasma (FFP), and
cryoprecipitate has the potential of improving clinical outcomes in perioperative and peripartum settings.
These benefits include improved tissue oxygenation and decreased bleeding. However, transfusions are not
without risks or costs. With the advent of blood component therapy, each unit of whole blood collected
serves the specific needs of several, rather than a single patient.
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Introduction

The first documented animal-to-animal (dog) blood
transfusion was performed at Oxford in 1665 by
Richard Lower, followed by the first animal-to-

bags, component administration, infectious disease
testing, high-risk donor screening, etc.

human blood transfusion in 1667 by Jean Denis.
The first human-to-human blood transfusion was
performed by James Blundell in 1818. In the year
1900, the ABO blood grouping system was
classified by Landsteiner and, based on this, the
first pretransfusion cross-match was done by
Ottenberg in 1907. The system of Rh typing was
invented by Landsteiner and Wiener in the year
1940. After this, there have been major inventions
in the 20t century and that made component therapy
possible, e.g. invention of anticoagulant and
preservative solutions, refrigeration, plastic blood

Packed RBCs

Blood transfusion can be a lifesaving procedure, but
it has risks, including infectious and noninfectious
complications. There is debate in the medical
literature concerning the appropriate use of blood
and blood products. Clinical trials investigating their
use suggest that waiting to transfuse at lower
hemoglobin levels is beneficial.1:2 Red blood cell
transfusions are used to treat hemorrhage and to
improve oxygen delivery to tissues. Transfusion of
red blood cells should be based on the patient's
clinical condition. Indications for transfusion include
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symptomatic anemia (causing shortness of breath,
dizziness, congestive heart failure, and decreased
exercise tolerance), acute sickle cell crisis, and
acute blood loss of more than 30 percent of blood
volume Packed red blood cells (RBCs) are
prepared from whole blood by removing
approximately 250 mL of plasma. 1 unit = 220 mL.
Each unit contains approximately 42.5-80 g of
hemoglobin or 128-240 mL of pure red cells, 50 mL
of donor plasma, in addition to preservative and
anticoagulant solutions.

Indications for transfusion of pRBCs include
symptomatic anemia, which manifests as high pulse
rate, increased respiratory rate, dizziness, and
weakness. While there is no standard hemoglobin or
hematocrit used to define a need for transfusion,
most institutions set one. Hemoglobin of less than 7
g/dL or 8 g/dL are commonly used cutoffs. Packed
RBC transfusions should not be used to treat
nutritional deficiencies or to expand blood volume.3

Several institutions are adopting measures to ensure
physicians are ordering pRBCs and other blood
components appropriately. One way of doing this is
to encourage the physician to determine and state
the indication on the order form.

One unit of pRBCs should increase the hemoglobin
by 1 g/dL to 1.5 g/dL and the hematocrit by 3 %-
5% .4 One unit should typically be transfused in less
than 4 hours. As with all blood components, only
normal saline should be administered in conjunction
with pRBCs to protect the cells against osmolarity
disruption.>-6

Start infusion slowly at 2 mL per minute. If no sign
of reaction after the first 15 minutes then increase
rate to 150-300 mL/hour nonemergency setting.
Adjust flow rate according to the volume that the
the patient's circulatory system can tolerate. Red
Blood Cells are capable of transmitting
cytomegalovirus, mediating graft-versus-host
disease and causing febrile, nonhemolytic reactions.
For recipients at particular risk from these
transfusion related complications, use of CMV
reduced-risk (i.e. CMV seronegative or LR-RBC),
gamma-irradiated and leukoreduced preparations
should be considered.

Plasma

Plasma contains all of the coagulation factors. Fresh
frozen plasma infusion can be used for reversal of
anticoagulant effects. Thawed plasma has lower
levels of factors V and VIII and is not indicated in
patients with consumption coagulopathy (diffuse
intravascular coagulation).” Plasma transfusion is
recommended in patients with active bleeding and
an International Normalized Ratio (INR) greater
than 1.6, or before an invasive procedure or surgery
if a patient has been anticoagulated.’-° Fresh
Frozen Plasma is prepared from whole blood or
apheresis donations and is frozen within 8 hours of
collection.19 Once thawed, plasma contains all
clotting factors at physiological levels although there
is considerable variability between donors in their
level of individual clotting factors.!l However,
since anti-HLA antibodies are often implicated in
causing transfusion related acute lung injury
(TRALI),!2 and because multiparous females are
often sensitized to HLA antigens,!3 many donor
centers are diverting the plasma component of
female donations to fractionation. To make up the
shortfall in plasma supply, there are several other
plasma products that can be prepared. Plasma
frozen within 24 hours of phlebotomy (FP24) is an
AABB/FDA approved plasma product, which as its
name suggests, represents plasma that is frozen
between 8-24 hours after collection. Several studies
have demonstrated that most clotting factor levels
are well maintained in FP24 such that it is often
used interchangeably with FFP.14.15.16.17 Qnce
thawed, both FFP and FP24 can be maintained in
the liquid state for up to 24 hours at refrigerator
temperatures. Plasma should not be transfused
prophylactically in  patients  undergoing
cardiopulmonary bypass in the absence of diffuse
microvascular bleeding!8, nor should it be used as a
volume expander or as a source of nutrition. When
plasma is indicated, it should be administered in a
dose of at least10-15 mL/kg.19:20 Although a dose
of 5-8 mL/kg has previously been recommended for
warfarin reversal?!, more recent guidelines suggest
10-15 mL/kg should be used.?? It is important to
remember that hypothermia and acidosis should be
corrected prior to plasma administration.
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Platelet

Allogeneic platelet transfusions play a major role in
the management of thrombocytopenic patients. The
ready availability of platelet concentrates has made a
major contribution to support the development of
intensive treatment regimens for the treatment of
patients with hematological and other malignancies.
Although considerable advances have been made in
many aspects of platelet transfusions in the last 30
years, several areas of controversy continue to exist
with regard to the optimal approach to the use of
platelet transfusions to further reduce the risk of
clinically significant thrombocytopenic hemorrhage in
patients with a hypoproliferative bone marrow and to
minimize the frequency and severity of adverse events
Platelets for transfusion can be prepared by three
different methods: (a) the platelet-rich plasma (PRP)
method; (b) the buffy coat (BC) method; and (c) the
apheresis method.?3-24 The PRP method, which is
used almost exclusively in the United States, and the
BC method, which is used predominantly in Western
Europe and Canada, derive platelets from units of
whole blood collected from volunteer whole blood
donors.?3 Studies comparing PRP and BC platelets
have shown no difference in the in vitro quality of
such platelet concentrates when they are stored for up
to 5 days; however, few studies of direct in vivo
head-to-head comparisons of these two methods of
preparing platelet concentrates have been done.2> The
third method for preparing platelets is by the process
of apheresis.20 One of the major advantages of using
apheresis platelets is that enough apheresis platelets
can be derived from a single donor to provide a single
clinically relevant platelet transfusion dose to an adult
thrombocytopenic patient. In contrast, to obtain the
equivalent number of transfused platelets required
using either the PRP or BC methodology requires the
pooling of platelet concentrates from 4 to 6 different
donors. A number of Clinical Practice Guidelines
have been published in both Europe and North
America that  provide "evidence-based"
recommendations for the clinical use of platelet
transfusions. In general, they recommend
prophylactic platelet transfusions at a transfusion
trigger of 10x109/1.26:27.28.29 The use of therapeutic
platelets is only recommended when there is
significant bleeding or when an invasive intervention
is anticipated.

PCs from Whole Blood. Often referred to as
random-donor platelets, PCs are prepared by
centrifugation of standard units of whole blood.
There are two methods for doing this: (1) the
platelet-rich plasma (PRP) method, and 2) the buffy
coat (BC) method.30 The PRP method is used in the
United States, whereas the BC method is in common
use in Europe. In the PRP method, an initial low G
force (soft) spin produces PRP, which is separated
from the red cells. The PRP is then centrifuged at a
higher G force (hard) spin, and most of the platelet-
poor plasma is removed.3!-32.33.34 The residual PCs
contain approximately 0.5 to 0.75x10!!
platelets/unit or approximately 60% to 75% of the
platelets from the original unit of whole blood.
Because some blood centers now supply units with
higher numbers of platelets, clinicians should be
aware of the average dose provided by their
particular center. One drawback to this method is
that the resulting PCs also contain 108 t0109 WBCs
or approximately 50% or more of the leukocytes
from the original unit of whole blood.

This combination of storage container, agitation,
preservative solution, temperature, and the use of
approximately 50 mL of plasma permits satisfactory
preservation of platelets for up to 7 days33.36
However, several instances of bacterial
contamination of PCs stored for this period have
been reported3’-3® and the storage time from
collection to transfusion is is now limited to 5 days.3?

Single-Donor Platelets Produced by Apheresis.
Although the Food and Drug Administration term
for this component is "platelets, apheresis," the
component is usually called single-donor platelets.
Donors usually undergo two venipunctures. Blood
pumped from one vein passes through a blood-cell
separator centrifugation system with removal of the
platelets or other cellular components and return of
the plasma and RBCs to the donor's other arm.
Current standards require that a bag of apheresis
platelets must contain at least 3 X 101! platelets in at
least 75% of the products tested.40

Platelets obtained by plateletpheresis are processed,
tested, and labeled similar to whole blood. This
includes ABO and Rh typing and testing for all
required transfusion-transmitted diseases. The
plateletpheresis product is stored for up to 5 days at
20°C to 24°C.41.42.43.44 in the same manner as
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platelets prepared from whole blood. The number of
platelets contained in each bag is determined,
although this information may not be recorded on
the label. Each apheresis product has a volume of
approximately 200 mL and contains few red cells.
The WBC content varies, depending on the
instrument and technique used for collection, but
most plateletpheresis products now contain less than
5x10° leukocytes and can be considered to be
leukocyte reduced.

Cryoprecipitate

Cryoprecipitated antihemophilic factor, known as
cryoprecipitate or cryo, is extracted from frozen
plasma (FFP or FP24) by slowly thawing a unit at
1°C-6°C.4> (When being prepared for transfusion,
FFP or FP24 are thawed more rapidly at 37°C.)
This process produces a slushy-like substance,
which is centrifuged to separate the insoluble
component. Once removed, the cryo unit must be
refrozen within 1 hour and expires 1 year later.

One unit of Cryoprecipitated contains at least 150 mg
of fibrinogen and at least 80 IU of factor VIII. These
represent 20%-40% of the fibrinogen and 50% of the
factor VIII of the original unit of plasma. Von
Willebrand factor is another important component of
cryo.46 Cryoprecipitate may be indicted for the
treatment of hemophilia A, Von Willebrand's
disease, congenital or acquired fibrinogen deficiency,
Factor XIII deficiency and obstetric complications or
other situations associated with consumption of
fibrinogen, e.g., DIC. Start infusion slowly at 2 mL
per minute. If no sign of reaction after the first 15
minutes then may infuse as rapidly as the patient's
circulatory system can tolerate.4” The usual dose in
adults is 10 units of pooled cryoprecipitate.48
Recommendations for dosing regimens in neonates
vary, ranging from 2 mL of cryoprecipitate per kg to
1 unit of cryoprecipitate (15 to 20 mL) per 7 kg.4°

Conclusion

It is very essential that blood and its components
should be used appropriately to reduce unnecessary
and unsafe transfusions and to improve patient
outcomes and safety. A  single blood unit can
provide treatment for two or more patients and
correct specific deficiency So it is desirable that
educational programs be arranged for doctors

regarding appropriate use of blood to minimize
existing ill practices. Adherence to proper indications
for blood component therapy is essential because of
its potential adverse effects and costs of transfusion.
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