ALTERNATIVES TO ALLOGENEIC BLOOD TRANSFUSION 

INTRODUCTION

The replacement of blood losses by conventional allogeneic blood transfusion has for many years been the mainstay of management of major surgery and trauma.

Because of heightened fears of virus infection transmitted through transfusion, as well as the better understanding of the risks and benefits of blood transfusion, there is an increasing demand for alternatives to allogeneic donor blood.

ALTERNATIVES TO ALLOGENEIC TRANSFUSIONS

1. Prevent or treat underlying anaemia 

a) Surgical Haemostasis

Careful attention to haemostasis on the part of the operating surgeon will reduce, if not totally avoid the need for allogeneic transfusion

b) Good nutrition

c) Haematinics - Iron, Vitamin B12 therapy

2. Increase in Haematopoiesis

a) Erythropoietin (rEPO)

· End-stage renal disease, HIV, myeloma, MDS

· Increase in red cell production

b) Granulocyte colony stimulating factor (G-CSF)

· Stimulates marrow production of granulocytes

· Uses: chronic neutropenia, chemotherapy-induced neutropenia

c) IL-11 (Neumega) 

· Increase in platelet production

3. Red Cell Substitutes (Investigational)

a) Cell-free Haemoglobin solutions

· The haemoglobin may originate from outdated human blood, bovine blood, or genetic engineering

· The native haemoglobin molecule is modified in order to decrease the oxygen affinity and to prevent the rapid dissociation of the tetramer

· Vasoconstriction is a major limitation

The red colour of the solution interferes with clinical chemistry tests
b) Perfluorocarbons

· Carbon-fluorine compounds

· High gas dissolving capacity

· Inert, low viscosity

· Limitation: High arterial oxygen partial pressures required

· Application:
In conjunction with Acute Normovolemic Hemodilution

Emergency resuscitation until compatible blood is available

c) Modified red cell products

· Enzymatic removal of red cell antigens

· Immunocamouflage of intact red cell antigens

4. Pharmacological Haemostasis

a) DDAVP

· Synthetic analogue of arginine vasopressin

· Releases FVIII and vWF from endothelial storage site

· Transient rise in FVIII and vWF (tachyphylaxis)

· Bleeding in mild Haemophiliacs, vWD

· Not indicated for severe vWD or Haemophilia B

b) Recombinant factor concentrates

· Produced by recombinant DNA technology

· Reduce/Eliminate risk of transfusion transmitted infections

· Expensive

· Factors VIII, IX, VIIa

c) Antifibrinolytic agents

· Aprotinin, EACA, Tranexamic acid

· Inhibit fibrinolysis

· Used during and after surgery and in patients with bleeding disorders

d) Vitamin K

· Required for hepatocellular synthesis of factors II, VII, IX, X; protein C and protein S

· Bleeding occurs with Vitamin K deficiency

· Deficiency occurs in neonates, hospitalised patients, warfarin therapy

· Response to therapy occurs in 12 hr

5. Blood Banking

a) Plasma Substitutes

· Restore plasma volume and maintain fluid balance

· Crystalloids

Saline, lactated Ringer’s solution

Cheap

Possibility of fluid overload

a) Plasma Substitutes cont’d

· Colloids

Dextran, Albumin

Molecules with high molecular weight

Maintain fluid in the intravascular space

b) Autologous Blood Donation

AUTOLOGOUS DONATION

Definition: Donation made by the intended recipient

Patients who are likely to require transfusion therapy and who meet the donation criteria should be informed about the options for autologous blood donations.

They should be informed of the risks and benefits about the autologous donation and transfusion processes. Additional allogeneic blood may be required. 

CATEGORIES

1. Preoperative collection

2. Acute normovolemic hemodilution

3. Intraoperative collection

4. Postoperative collection




PREOPERATIVE AUTOLOGOUS BLOOD COLLECTION

Definition: Whole blood or red cells (via apheresis) is withdrawn from the patient and stored prior to surgery

Advantages

1. Prevents transfusion transmitted diseases

2. Prevents red cell alloimmunization

3. Provides compatible blood for patients with immune antibodies

4. Supplements the blood supply

Disadvantages

1. Does not affect the risk of bacterial contamination

2. Does not affect risk of ABO incompatibility error

3. Is more costly than allogeneic blood

4. Results in wastage of blood not transfused

5. Subjects patients to perioperative anaemia and increased likelihood of transfusion

Candidates

1. Stable patients

2. Elective surgery - orthopedics
3. Likely blood transfusion from that surgical procedure

4. Contraindications

a. Evidence of infection and risk of bacteremia

b. Uncontrolled hypertension

c. Significant cardiopulmonary or cerebrovascular disease

Donor Testing

· Infectious Screen

· Similar to allogeneic donor tests

· Usually performed on the first unit only, if

· Blood used only for autologous transfusion

· Blood collected within a 30 day period

· Patient’s physician should be notified of any abnormal results

· ABO and Rhesus grouping performed on all units

· Antibody screen and cross-match optional, if only autologous units will be used

Labelling

“Autologous Donation”

“For Autologous use only”

· All units must be labelled

· 2 unique identifiers of the patient

· Blood group 

· Location of patient 

· Expiration date

Collection

· Requisition

· Initiated by patient’s physician

· Approved by the Blood Bank physician

· Details on request form

· Patient’s name

· Registration #

· Number of units required

· Type of component requested

· Date of scheduled surgery

· Nature of surgical procedure

· Physician’s signature

· Process is similar to allogeneic blood collection

· Rigid criteria for donor selection are not required

· Weight may be < 50 kg but a smaller volume of blood will be collected

· Haemoglobin >11 g/dl

· No age limit, minors need consent

· Schedule

· Weekly schedule is often used 

· Last unit collected no later than 72 hr before surgery

· If surgery cancelled, options include

· Discard units

· Re-infuse units to the patient

· Freeze the units with cryoprotectant
Transfusion

· Use autologous before allogeneic blood if latter is also needed

· Investigate adverse transfusion reactions as for allogeneic blood 

ACUTE NORMOVOLEMIC HEMODILUTION

Definition

Removal of whole blood from a patient while restoring the circulating blood volume with an acellular fluid (crystalloid/colloid) shortly before an anticipated significant surgical blood loss

Advantages

· Procurement and administration costs are minimized – on site collection

· Does not require the commitment of patient time, transportation and loss of work

· Wastage is also eliminated

· No testing required

· No risk of clerical error leading to ABO incompatibility

Collection & Labelling - similar to above
Storage


Use within 8hr at room temperature, if longer refrigerate at 1-6°C for 24 hr
Reinfuse in the operating room

INTRAOPERATIVE BLOOD COLLECTION

Definition

Collecting and re-infusing blood lost during surgery

The oxygen-transport properties of recovered red cells are equivalent to stored allogeneic red cells

Collection

· The operative site should ideally be clean and free of bacteria, bowel contents and tumour cells

· Avoid ascitic and amniotic fluid as well as procoagulant material from contaminating the blood collection

· Machines are available to collect, wash, concentrate and reinfuse the blood

· Filter the blood prior to infusion to remove small blood clots, bone fragments and tissue debris

· Labelling



Patient’s full name

Registration #

Date and time of collection

“For Autologous Use Only”

Storage 

At room temperature – 6 hr

Refrigerate at 1-6°C – 24 hr

POSTOPERATIVE BLOOD COLLECTION

· Blood collected within the first 24-48hr after surgery

· The patient is actively bleeding into a closed site eg chest cavity after cardiopulmonary bypass

· Patient selection is very important.
· Contraindication if evidence of infection or malignancy at the site

· Blood loss <50ml/hr

· Transfusion must be complete within 6 hr of initiating collection (to prevent bacterial contamination) and the blood should be filtered

· Labelling as in intra-operative collection
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