Chapter 4

Clinical aspects of blood transfusion
Blood is a “liquid (usually red) circulating in arteries and veins of higher animals”
. This definition summarizes the knowledge that most people have of this symbolic substance that binds us together and without which, like water and oxygen, we would not be able to survive for long. This ignorance is largely because we take blood for granted, and simply expect it to carry out its functions without ever considering how it is made and works, or how, with the slightest alteration in composition or presence, it is capable of dramatically changing the state of our health, and thus our lives. When a fault is traced to our blood system, we think nothing of this – we simply expect our problem to be easily and rapidly resolved with a transfusion that restores our blood status to its normal level. Unfortunately, this attitude, while commonplace, is regrettable, since blood plays one of the most important yet underrated roles in ensuring the healthy and properly functioning of the body, with blood problems indicating the presence of flaws with our general body function.

This chapter provides a basic yet broad description of what constitutes blood and its derived products, along with explaining the role that it plays in both the individual human body and society at large. Section 1 examines some of the more popular beliefs that have existed about blood as well as provides a brief anthology charting some of the landmark events relating to haematology (the study of blood). In section 2, we look at the composition and defining characteristics of blood. In section 3 we detail the different blood products that are currently available for medical use before moving on, in section 4, to list how and why they are used in their main fields of employment. Finally, given that blood is a perishable substance susceptible to infection, it is only appropriate that we follow the sections on blood use with a detailed examination in section 5 of the main risks posed to transfusion safety by blood borne diseases. 

4.1 Evolving human beliefs and knowledge of blood

Blood has always played a highly symbolic role in a range of human societies, regardless of the location, culture, or degree of social and scientific development of the people involved. This is largely because humans have long recognized that this vital fluid, with its life sustaining properties, forms a common bond linking them intricately to each other, as well as to the range of emotions and events which make up the cycle of life, such as birth, initiation, humiliation and death. However, as the secrets that concealed the true nature of this amazingly complex substance were uncovered through scientific inquiry, so people have had to confront and amend their former beliefs about blood. Now, while the context within which blood is presently viewed and managed may have changed considerably, it is still worth reviewing some of the old misconceptions and beliefs that existed, as these provide an illuminating insight not only on past human behaviour, but possibly also into present subconscious thoughts on the topic.

Many of the prevailing Western attitudes and customs relating to blood can be traced to the early civilizations that evolved around the Mediterranean Sea. To many primitive humans, blood had mysterious life giving properties that were transferable and consumable, resulting in the spread of many bizarre stories as to its use. In ancient Greece, one of the tales recounted by Ovid spoke of how Aeson drank the blood of his son, Jason, in order to regain his youthfulness, while the Egyptians displayed similar attitudes towards the rejuvenating properties of blood, although in their case, they felt satisfied simply by bathing in it. During the golden age of Rome, circus gladiators would drink the blood of their slaughtered opponents, in the belief that this allowed them to absorb part of the life force of their victims, and thereby remain victorious in combat. Meanwhile, in Judea, the early followers of Jesus Christ commemorated his death by drinking wine, which symbolised the blood that he shed, in the belief that this act allowed them to commune with Him, and thereby gain eternal life
. Amongst other societies in the wider world, blood has also been found to play an important function. Throughout South America for example, indigenous tribes believed that demons could be exorcised through venesection (the bleeding of a persons veins), while in some of the more advanced Indian empires, the sacrifice of human life accompanied by the spilling of blood was believed to be a necessary requirement for appeasing the will of the gods. In contrast to such wanton bloodletting, the Mongol tribes in central Asia believed that royal blood was so precious that special measures were implemented to ensure that none of it ever spilled upon the soil of the earth
. 

Despite being attributed with special positive powers, blood has also been viewed as an object of disgust, and has consequently been widely used as a mechanism for discrimination against other people. In a social sense, blood has always been used as an unseen barometer of class, with socially “superior” people allegedly being deemed to have better, or “bluer”, bloodlines than the lesser respectable classes of people. It has also been used as a means of racial discrimination, both locally, where “white” blood was kept apart from “black” blood, and internationally, with the most notorious example involving the Nazi effort to propagate the purity of an “Aryan” nation by eliminating all those with “impure” blood, such as Jews and Gypsies. Finally, the fact that women have to undergo monthly menstrual cycles has often been viewed with distaste by men, and has served as a useful tool for the imposition of social, legal and religious restrictions upon them
.

The first significant milestone in haematology was probably made by the Roman physician Galen, who discovered that the arteries contained blood, and not air, as was previously believed. With this knowledge, he was to advocate the use of a medical process known as bleeding, which involved the application of medical instruments or leeches to the veins of a patient in order to “cleanse” away any impurities present in the body
. Thereafter, haematology remained largely in the doldrums, with the next major scientific advance only occurring in 1616, when Thomas Harvey discovered that blood circulated within the body, thereby renewing interest into how different substances could operate within the blood stream. The first recorded blood transfusion was carried out in 1665 when, under the influence of the renowned Christopher Wren, the British anatomist Dr Richard Lower transfused blood from one dog directly into another
. Two years later, the first transfusion into a human being took place when the French scientist Jean Baptiste Denis transfused blood from a lamb into a 15-year-old boy
. Although this experimental transfusion failed with the death of the patient, it was to trigger a spate of copycat experiments elsewhere in Europe (with similar results), which were only ended as a result of a papal decree and bans imposed by national authorities on the issue.

As a result of the prohibitions on experimentation, rudimentary general medical knowledge, and the continuing popularity of bleeding, it was a long time before further substantial progress in haematology took place. Indeed, the next major development only occurred about 150 years after the first experimental transfusions, when Dr James Blundell started developing an apparatus for directly transfusing blood. By 1818, his work had progressed to such an advanced stage that he was able to carry out the first human-to-human blood transfusion. Subsequently, the number of transfusions tentatively started to rise, although many were not successful, with patients suffering from adverse reactions (including death) caused by unidentified factors. It was only in 1900 that the primary cause of this problem was finally uncovered, when the Austrian researcher Dr Karl Landsteiner disproved the then common assumption that blood was a fluid homogenous to all people by demonstrating that there were in fact 4 major blood groups (the so called ABO groups), each of which had unique biological characteristics that affected their compatibility with other blood types
. Once this landmark discovery was made, the remaining obstacles in haematology gradually fell away, with new discoveries in recent years being restricted mainly to the classification of minor blood types and issues of a practical nature, although the evolution of genetic science may allow for a whole new series of scientific breakthroughs to be made. Nevertheless, as we shall see in the review presented in the next section, a substantial amount of knowledge already exists as to the structure, role and function of blood.    

4.2 The composition of blood

As a general rule, blood makes up about 7% of our body mass, which means that on average, a normal and healthy adult male has about 5 to 6 litres of blood within his body, while a female may have slightly less than this
. In its natural state, whole blood consists of millions of microscopic cells suspended within a fluid known as plasma. The cells, also known as cellular elements, constitute approximately 40% of the total volume of blood
, and are all manufactured in the bone marrow as stem cells, where, depending upon the specific needs of the body, they are then converted into one of three major cellular groups. Together with the plasma, there are thus four main blood components, each of which plays a particular role in ensuring the orderly and healthy functioning of the body. These components are:

i) Red corpuscles (erythrocytes)

The main function of these cells is to transport oxygen from the lungs to tissue all over the body. When red cells are still young or freshly loaded with oxygen, they give blood its characteristic red colour, but when they are carrying carbon dioxide or nearing the end of their 120-day life spans, they acquire a violet tinge (hence the appearance of blue veins).

ii) White corpuscles (leucocytes)

These cells, of which there are many variants, form an integral part of the immune system, by acting as a second line of defence should any foreign micro-organism, such as a virus, penetrate the primary protective layers of the body (i.e. the skin and mucus membranes). In the event of an infection, the number of white corpuscles in the body increases rapidly, with some being tasked with identifying the unknown intruder, while others are responsible for breaking it down and then eliminating it. Depending on the particular variant, a white corpuscle can live anywhere from only a few hours to over six months. 

iii) Platelets (thrombocytes)

In the case of a tissue injury where blood vessels are cut or severed, platelets perform the function of ensuring that any loss of blood that may occur is staunched. This is done via a process known as coagulation, whereby the platelets stick to the walls of the affected blood vessel in order to former a platelet plug (or clog) at the location of the injury, which helps stop blood loss and heal the wound. On average, the lifespan of a platelet varies from 7 to 10 days.

iv) Plasma

This pale yellow fluid, which is made up mainly of water (92%) and proteins (7%), is used to transport the corpuscles and platelets around the body to the locations where they are required
. In addition, plasma also transports the hormones and nutrients that are essential for maintaining tissue strength and growth, as well as simultaneously moving waste products to their appropriate filtering locations.

As was previously noted, one of the early obstacles that prevented blood transfusion from being undertaken on a wider scale was the belief that blood was a homogenous fluid, which could therefore be easily transfused between people without complication. It was only after Landsteiner discovered the ABO groups that it was realised that the blood of different individuals had special characteristics that could affect their degree of compatibility with blood from other people. The particular blood group to which a person belongs can be determined by looking at whether a set of chemical markers, known as the A and B antigens, are present on the surface of that persons red corpuscles. A person whose red corpuscles contain only antigen A belongs to blood group A, but if only antigen B appears, then the blood is of type B status. Should a blood sample contain both antigens, then the person will be a member of the AB group, but should neither antigen be present, then the blood belongs to the O group
.

These antigens can be identified by the manner in which they react to two antibodies, anti-A and anti-B, which may be present in an individuals’ plasma. Should the antibodies of a blood recipient encounter red corpuscles from transfused blood containing antigens different to those that they are familiar with, they will react to this foreign presence by engaging in a process known as agglutination, where they clump together with these foreign red cells and destroy them. By contrast, a recipient’s antibodies will usually not react with transfused blood that contains a set of antigens compatible with those of the host. By definition, type A blood contains anti-B, but no anti-A, antibodies, while type B blood has anti-A, but no anti-B antibodies; since AB blood contains both antigens, it will obviously contain no antibodies, while type O blood will carry both anti-A and anti-B antibodies (as it has neither antigen).

Due to the adverse reactions that occasionally arise due to agglutination, the standard medical procedure is to ensure that patients receive only blood that will not provoke a response from the antibodies in their plasma, which means that they should only accept blood from their own group. The general exception to this rule relates to type O blood, which is considered to be an universal substitute, since, in an emergency situation, it can be transfused into any person should the recipients blood group be unknown, or should blood of the correct group be unavailable at the required moment
. This feat is possible since type O blood has no markers on its red cells with which to provoke a response from a recipient’s own antibodies, enabling it to stealthily penetrate that person’s blood stream. The basic characteristics of the different blood groups just covered are summarized in Table1.

Table 1: Blood group compatibility

	Blood group
	Antigen on red cells
	Antibodies in serum
	Can receive blood from:

	A
	A
	Anti-B
	A, O

	B
	B
	Anti-A
	B, O

	AB
	A and B
	None
	A, B, AB, O

	O
	None
	Anti-A and Anti-B
	O


The operations of the transfusion process are complicated by the presence of the rhesus (Rh) factor, which is carried, like the A and B antigens, on the surface of the red blood corpuscles
. If a Rh negative person receives a transfusion of Rh positive blood, there is a risk that a process known as sensitisation may occur, where the body manufactures antibodies to destroy the transfused blood that has been received. Although a Rh-negative person may not suffer significant side effects from sensitisation following an initial exposure to Rh-positive blood, should a subsequent exposure occur, then the outcome may be more severe. The implications of such a phenomenon are most widely felt in the case of pregnancy, when a Rh-negative mother bears a Rh-positive child to a Rh-positive father. In a small percentage of cases, the mother may become sensitised when red blood cells from the foetus cross the placenta and enter her blood stream. The antibodies that she develops may then cross back over the placenta, where they will destroy the still developing red cells of the foetus. The outcome is that the baby will usually suffer from anaemia or jaundice, although if sensitisation occurred in a previous pregnancy, there is a possibility that the baby may die.

In Table 2, the relative distribution of the overall South African population into the main blood groups and respective rhesus types is shown. It should be noted that these are merely guidelines, as the distribution varies along racial and ethnic lines, with blood from the rare groups usually being more common among certain ethnic groups, especially those of black African descent.

Table 2: Blood group distribution of the South African population

	ABO classification
	Rhesus positive
	Rhesus negative
	Population distribution

	A
	35.7%
	6.3%
	42.0%

	B
	8.5%
	1.5%
	10.0%

	AB
	3.4%
	0.6%
	4.0%

	O
	37.4%
	6.6%
	44.0%


4.3 Blood products

As previously unrecognised or unmanageable medical conditions have been diagnosed or become treatable, so the need for new medical procedures and products, including those based on blood, has expanded. Fortunately, the response by researchers to these increasing demands has been positive, with technological advances allowing for the development of products that utilise blood more efficiently than before, and which are clinically better suited than their predecessors for the functions that they are called upon to perform. Although the number of blood products and derivatives is constantly changing, they can be said to fall into four general categories of product.

i) Whole blood products

When blood transfusion was in its infancy, the standard procedure for treating patients in need of blood involved the transfusion of whole blood, whereby the entire contents of a blood donation would be transfused into the recipient. In recent decades, improvements in blood collection and processing have meant that medical practitioners have been able to shift away from providing whole blood transfusions in favour of giving only those blood components required by patients. The result has been a significant reduction in the clinical use of whole blood – for example, while in 1975 over 90 percent of all blood donations collected in the UK were transfused as whole blood, by the end of the twentieth century, the corresponding figure had fallen to less than 5 percent of the total collected
. Nevertheless, while largely superseded in general use, whole blood continues to be retained as a treatment option following cases of massive blood loss, as occurs with cardiac surgery on infants, following haemorrhaging incurred during childbirth or due to the infliction of a serious wound.

ii) Plasma derivatives

As was previously noted, plasma is the fluid that transports cellular components and associated substances to their intended destinations. When the level of plasma in the blood stream is sub-optimal, blood becomes thicker and the speed of circulation slows down, resulting in, amongst other things, body tissue being starved of the oxygen carried by the red cells or immune system weakness due to limited white cell activity. By receiving plasma infusions, a recipients’ blood level is diluted by an increased volume of fluid, allowing for circulation to function at a normal speed once again.

The basic plasma product is fresh frozen plasma (FFP), which is obtained by separating plasma from the other components of a unit of whole blood. Although it can be derived from whole blood that has reached its expiry date, the standard way of obtaining plasma is via a process known as plasmapheresis. Here, a donor is connected to a machine known as a blood cell separator, which extracts a set quantity of whole blood from the donor’s body. This whole blood is then spun around in a sterile centrifuge, with the different blood components being separated into different layers depending upon their respective densities. The topmost, least dense layer is constituted mainly of plasma, which is retained by the machine, while the remaining fluid, composed mainly of the denser cellular components, is pumped back into the body of the donor. Thereafter, the collected plasma is pooled with the plasma obtained from other plasma donors, where, in order to retain its best features, it is frozen as soon as possible (hence its name). Of all the products that can be obtained from blood, fresh frozen plasma has one of the longest life spans, as it can be safely stored without any major deterioration in its properties for up to one year after donation. 

While fresh frozen plasma can be utilized for medical applications, it is sometimes subject to misuse, as the indications for its proper utilisation are not always clearly specified. Rather, it is commonly used in the preparation of cryoprecipitate, which is the basic raw material used to produce a wide range of specialised plasma products. Probably the best known of these is factor VIII concentrate, which is the product of choice for people suffering from haemophilia A (or factor VIII deficiency). This product is supplied as a freeze-dried powder that must be reconstituted with sterile water before the recipient can consume it via intravenous injection. As it has a relatively short half-life of only 12 hours, regular doses need to be taken by the recipient if this product is to have a sustained effect. Although factor VIII concentrate is by far the most important cryoprecipitate derived product, there are other products on offer as well. For example, factor IX concentrate is utilised by patients with haemophilia B, factor XI is occasionally administered to people suffering from thrombosis or cardiovascular disease, while factor VII concentrate may be used to control the serious haemorrhaging that can result from advanced liver disease or from an overdose of oral anticoagulants
.

In addition to cryoprecipitate, fresh frozen plasma is also used to produce cryosupernatant, which is used in the preparation of a different series of plasma-based products. Amongst these products are immunoglobin extracts, which are used in the preparation of short-term prophylaxis against various diseases. These extracts are generally obtained from donors whose plasma contain high antibody levels to particular diseases, either as a result of a previous infection by the relevant virus, or due to exposure in an immunization programme
. In addition, we have human albumin solution, which was first developed in the USA during the Second World War to treat military casualties in combat zones, where the availability of blood supplies was limited. The technique of extracting albumin involves the fractionation of pure albumin from pooled plasma that has been treated with ethanol. The resulting product is then sterilized by filtration and pasteurisation at 60( C for 10 hours, where it is then bottled and inspected for contamination for at least 2 weeks before being released for use
. Due to its highly concentrated nature
, albumin has been used to treat people who have suffered significant plasma loss following severe burns, as well as amongst intensive care patients, although its true worth as a medical tool has been questioned
. 

iii) Red cell products

In many instances, when the term “blood transfusion” is used, what is actually being referred to is the transfusion of red cells, as red cell products have largely taken up many of the roles for which whole blood transfusions were originally used. This confusion is understandable though, since many of the factors that characterise blood, such as haemoglobin and the blood groups, are largely defined by the red cells.

In the 1960s, red blood cell products had a useful lifespan of only 21 days, but with advances in preservation technology, they can now be safely used up to 35 days after donation (with some test products showing signs of validity for periods of 42 days). While red cells are frequently acquired from donated whole blood, they can also, like plasma, be extracted from a cell separator machine via a process known as cytapheresis
. Although red cells are essentially used to transport oxygen to tissue, they are processed into different products that can be utilized to treat a variety of ailments. Some of the more common products are whole red cells (which are basically red cells obtained once plasma has been removed from whole blood); red cells in additive solution (red cells placed in a protective shell to permit maximum plasma retrieval); frozen red cells (which are available for use in patients with rare blood types, where finding suitable donors within the necessary time may be difficult)
; and leukocyte depleted red cells (which are subjected to a special filtration process that removes virtually all white cells from the final product).

iv) Platelet based products 

Products derived from platelets are generally used to treat incidents of bleeding, which arise during surgery or due to illnesses such as cancer and leukaemia (caused by bone marrow failure), where their clotting properties are able to prevent massive blood loss. As platelets have an intermediate density in whole blood, special measures must be taken to collect them, with two main techniques being commonly used. The first approach involves multiple apheresis, whereby donated blood is spun several times in order to progressively eliminate non-desirable blood components from being collected until only the required layer of platelets (known as the buffy coat) is retained. The alternative method involves the use of a slightly different machine that automatically separates blood into its various components without recourse to a centrifuge, with rejected components being returned immediately to the donor
. The main disadvantage of platelet products is their relatively short shelf life, as they have to be used within about 5 days of donation before their most vital properties are lost.   

4.4 Applications of blood products 

It has been estimated that by the time they reach the age of 75 years, at least 75 % of all Americans will, at some time in their lives, have required a blood transfusion or consumed at least one unit of a blood derived product
. While this figure may simply reflect stereotypical American consumer behaviour that may not be replicated elsewhere in the world, it does demonstrate the potential that blood has of being consumed by a wide range of patients, even if, like other clinical inputs, its true necessity depends on factors such as the availability of alternate treatment options and the experience and views of different medical practitioners with regards to the use of blood products.

In this section, we look at how the blood products and derivatives that were examined in the previous section are used to treat patients with a variety of ailments. Where possible, figures of the quantities and types of product required to treat specific medical cases will be provided, along with estimates of how the demand for such products is expected to change in future.

i) Surgical procedures

Blood products, especially when provided as whole blood transfusions, are often required when operating on people. This is because during many surgical procedures, tissue and veins must be severed if surgeons are to reach those locations requiring their attention, resulting in the spillage of blood out of the damaged area. To compensate for this blood loss, and to ensure an optimum recovery in the post-operative phase, transfusions that restore a patient’s blood level to their standard range are required.

Several factors have increased the demand for surgical intervention, and by association, the demand for blood. As technology has developed, the range of new medical techniques that have been developed has increased greatly, with surgeons now having the ability to correct conditions that, until recently, were deemed to be untreatable. Related to this has been the increase in the number of medical specialists capable of using such technologies, along with significant improvements in medical infrastructure, such as more hospitals with operating theatres and intensive care wards. While these are largely medical supply factors, the introduction of funding mechanisms such as public and private medical insurance has increased demand by moving surgery away from being seen as merely an option for the wealthy, to being an alternative available to everyone. In addition, the number of potential candidates qualifying for surgery has risen, with children, the elderly, and other “poor risk” patients benefiting from the increased safety margins within which this form of intervention can be undertaken.

Surgical procedures can be used to correct a range of bodily ailments, with one of the more obvious applications being open-heart surgery. For this type of operation to succeed, the flow of blood to the heart must be temporarily bypassed in order to allow the surgeons to operate on this delicate organ while it is not functioning. While this diversion of blood is successfully accomplished by pumping a patient’s blood through a heart-lung machine, several units of blood need to be utilised in order to prime this machine for operation, plus spillage may occur as blood seeps out of the chest area. Due to such factors, the average blood requirement for a cardiovascular operation is 6 units of whole blood and a similar number of platelet extracts
, although complications obviously push this figure upwards, sometimes by a factor of 10
. In recent decades, the number of South Africans with heart problems has increased dramatically – while many sufferers may be treated via alternative means, it is likely that increasing numbers may have to resort to operations such as cardiovascular surgery or angioplasty for recovery, in which case greater volumes of blood products will be needed.

Another surgical field with a vast blood requirement is that of transplant surgery, where replacement organs such as hearts and kidneys are transplanted into recipients with defective original organs. Since each organ has different characteristics and involves different operating techniques, so the quantity and type of blood product needed will differ, although the general rule is that those transplants that involve organs with major blood related functions invariably require the use of more blood. As a guideline though, a standard transplant operation may require the use of 40 units of whole blood, 30 units of platelets, 25 units of plasma, and 20 bags of cryoprecipitate, while a bone marrow transplant necessitates the use of 20 units of whole blood and up to 120 units of platelets
. While the demand for transplantation is always high, the number of such operations is constrained by the number of organs supplied, so any major increase in blood requirements in this area is only likely to arise if there is a sustained increase in the number of organs available for transplantation.

Finally, one area where surgery plays an important yet largely overlooked role is in the eradication of cancer. If a portion of tissue becomes infected with a cancerous growth, then to prevent the disease from becoming malignant and spreading throughout the body, the offending tumour may need to be removed by means of a surgical procedure. This is, for example, often the policy when a woman has breast cancer, where a mastectomy is performed, whereby part or all of her breast tissue is removed as a precursor to the initiation of regular cancer treatment such as chemotherapy and radiotherapy
. While such surgical interventions require the use of only a couple of units of blood (2-3 units with simple tumour removal, but about 5 units in the more difficult case of prostrate cancer)
, the number of such operations is significant and likely to rise further due to evolving risk factors such as changing demographics, greater industrialization and toxic pollution.

ii) Medical emergencies and accidents

In the previous paragraphs, we dealt only with cases of elective surgery, where surgical operations are planned in advance, thereby allowing for any anticipated blood requirements to be acquired before the operation occurs. Not all medical procedures are of this type though, as there are many dramatic emergencies where blood may be urgently required at a moments notice. In such cases, a form of “surgical rationing”
 that disrupts normal hospital operations may be practiced, where blood intended for planned operations is diverted to an emergency ward, where the medically determined need is more pressing
. This occurs because irrespective of the cause of the accident, an emergency patient is deemed to have a greater priority to whatever blood is available than scheduled patients who, despite the inconvenience caused, are unlikely to die very soon from a massive loss of blood that can only be staunched through transfusion.

While the victims of such accidents may not be identifiable ex ante, we can, with some confidence, establish the probability with which such emergencies will arise. However, this may provide little comfort to blood banks, as they may also need to know the right time when such events will take place in order to stock up on the necessary quantities and types of blood product before such events actually occur. Indeed, some blood banks have warned that when their stocks are low, they may have difficulty providing sufficient blood to meet the needs of all potential recipients should a major disaster, such as an earthquake, occur at an inopportune moment
.

Many of the more common emergencies arise due to the internal and external injuries caused to people involved in transport accidents, or as a result of violent acts such as stabbings and shootings. While the circumstances under which these injuries are inflicted vary, they are all similar in that when they are so severe that patients must be rushed to trauma units for emergency treatment, they will invariably require massive blood transfusions due to the scale of their wounds. In the case of motor vehicle accidents, for example, up to 50 units of whole blood along with several units of platelets may be required to treat patients
, with similar needs being expressed for victims of serious assault. While blood demand as a result of criminal activity is directly proportional to the incidence of crime and will therefore only fall if society becomes safer, with transport related emergencies, any per capita improvements due to better road safety awareness and transport infrastructure may be offset by an increase in the absolute number of vehicles operating on our national roads
.

While childbirth is an activity that usually proceeds without any major complications, some women may have difficulties before or during labour. One of the most serious problems is that of haemorrhage, where rapid transfusions of blood may be required to prevent miscarriage or the death of the mother. While the rate of normal gynaecological and obstetric incidents where transfusions are required has followed a downward trend over time (due to improved maternity facilities and relatively healthier expectant mothers), the increased availability of abortions and advanced delivery techniques, such as caesarean sections, has meant that the number of potential complications that could lead to the use of blood has actually risen
.

Finally, we have a range of common, everyday accidents that can occur at any time or place, such as scalds and burns at home, as well as industrial accidents at work. While each accident may be unique and require the use of different blood products, we can get an idea of how much blood is needed by simply considering the case of the burn wounds that can be caused by fires, where upwards of 20 units of platelets may be required to treat a single patient
. While extra safety precautions to prevent the occurrence of such events can always be undertaken, it is likely that they will always remain a feature of daily life, so the potential demand for blood as a result of normal accidents can be expected to remain at a constant per capita level over time. 

iii) Specialised blood products

So far, we have only reviewed those cases where blood recipients receive transfusions in a surgical theatre for once off events. However, there are many cases where blood can regularly be consumed outside a hospital, especially when provided to patients as part of an ongoing treatment regimen. In such cases, whole blood is rarely transfused, with the standard procedure being rather to provide a product containing only the particular blood element needed by the patient.

While the intensive use made of red cell products in operating theatres is well documented, what often goes unmentioned is that they also play an important role in managing ailments outside such venues. Amongst these illnesses are anaemia (where the red cells of recipients are deficient in substances such as iron) and sickle cell disease (a disease common in Africa that results in the occurrence of strokes and chest ailments), although arguably their most important use concerns the treatment of leukaemia and cancer patients (whose bone marrow is unable to manufacture the cellular blood components that they require)
. Indeed, patients who suffer from bone marrow failure are considered to be amongst the biggest users of blood products, since they must continue receiving regular transfusions of blood products for as long as their own bone marrow fails to function or until they can get a bone marrow transplant. Not only must these particular patients supplement their red cell counts with transfusions, but they also need to consume platelets, with a considerable portion of all the platelet donations that are made being dedicated entirely to them, with their average consumption of such products standing at about 6-10 units per day
.  

Arguably the most important and best-known use of blood derivatives is made in the treatment of haemophilia, which, although relatively uncommon, plays a major role in driving the demand for plasma
. Before products such as factor VIII were available, haemophiliacs had an arduous life, as they had no adequate way of responding to their occasional episodes of bleeding. At such times, they would be unable to undertake even the simplest of activities, since they suffered from a painful wastage of their muscles that crippled them, with many suffering a premature death due to this condition. Following the introduction of factor VIII products, their quality of life improved dramatically due to the elimination of pain and restrictions on their freedom of movement. In addition, their life expectancy increased substantially, with British haemophiliacs, for example, moving from an expected lifespan of only 37 years in 1962 to a level much closer to the UK median of around 65 years by 1980
. 

Despite this, haemophiliacs have not been entirely fortunate, since in the developed world at least, they are the ones most at risk of being infected by a transfusion borne disease. This is owing to the quantity of, and frequency with which they need to consume products sourced from plasma pools. Until the late 1970s, it had long been recognized that large numbers of haemophiliacs could expect to be infected with hepatitis, but, given the alternative of suffering a short life cocooned in pain, this option was considered to be an acceptable trade-off worth making. In the early 1980s, the hazard of hepatitis infection was compounded by the newly arrived threat of HIV, with the fears and misconceptions about the disease being particularly acute during the two year period between when the virus was first identified (1983) and when definite measures could be taken to prevent its transmission (1985). 

While some consideration was given to limiting the quantity of factor VIII distributed, and thereby reducing the number of possible exposures to infection, this was not done due, in part, to intensive lobbying by organisations representing haemophiliacs. This was since these bodies argued that in light of the limited scientific evidence then available on the virus, any disruption of plasma supplies could only result in unnecessary hardship, not benefit, for their members. Here, it was stated that “throughout the world the opinion of the majority is that the risk of haemorrhage and its complications far outweigh the risks of developing AIDS”
. Rather, they argued, concrete action should only be taken when more was known about the virus, with some authorities confidently predicting that like hepatitis, HIV would be controllable, with at most 10% of all those infected being likely to develop AIDS
. Consequently, the provision of these products continued to proceed as normal until, too late, the ultimate fate that was to be suffered by all those who were infected by HIV became known. The end result was that tens of thousands of haemophiliacs around the world were to be in the initial waves of those who died from AIDS.  

Plasma derivatives have also proven their worth in the field of preventative medicine, where immunoglobin is used to produce vaccines against a range of infectious diseases. One way in which these vaccines can be used is in the provision of basic immunological cover to infants and young children as part of a primary health care programme, where protection is offered against diseases such as measles, rubella, smallpox and some types of hepatitis. In addition, a second major area of use is in the provision of vaccinations against diseases that may be encountered while travelling abroad in the relevant risk zones, such as tetanus and yellow fever. In future, the demand for these immunizations can be expected to rise significantly, due to both better and more comprehensive basic immunization programmes, and as a result of the increased numbers of people who are expected to travel the world for business and pleasure
.

While the aforementioned products are used by relatively large numbers of patients, there are other products that have a limited scope of use, but which remain nonetheless life enhancing. This can be illustrated by considering the example of people with a very rare disease known as chronic inflammatory demyelinating polyneuropathy, where the immune system attacks the nervous system, and thereby prevents the limbs from operating normally
. While this disease can be successfully countered through the consumption of a product called Intragram, the problem that exists is that in order to acquire the components necessary for just one dose, blood from about 75 donations needs to be processed (which is not always feasible). To put this into clearer perspective, about 1350 donations of blood need to be collected in order to supply the annual requirements of just one sufferer, with any decrease in the provision of Intragram leading immediately to a marked deterioration in the patients’ state of health. While the number of people with such diseases is relatively low, their blood demands are, nonetheless, entirely out of proportion to their numbers, as the products they consume frequently require the processing of large volumes of blood in order to extract only a few key ingredients. As a hypothetical guess, we can expect the demand for blood products that are aimed at treating rare diseases to increase in future, as scientists develop new methods of treating an ever-expanding range of rare disorders.  

4.5 Blood borne diseases

While blood transfusions are acclaimed for their life enhancing properties, what is sometimes overlooked is their capacity for creating serious, even fatal, medical complications in those people who receive them. This is because blood, as a complex biological fluid, can serve as the ideal mechanism for transferring a range of viruses, germs and parasites from an unhealthy donor to an uninfected recipient. It is due to these potential hazards that so much emphasis is placed on reviewing the past and present health status of blood donors, along with whether or not they are remunerated (due to the contentious view that paid donors are inherently unhealthier than their altruistic counterparts).

In this section, we look at the principal diseases which recipients risk being exposed to during transfusion, with an evaluation of the characteristics, indications, and effects of each one of them. In addition, we look at the preventative measures that can be adopted against each of these threats in an attempt to guarantee the integrity of the blood transfusion system.

i) Human Immunodeficiency Virus

In the late 1970s and early 1980s, public health authorities began to notice that groups of homosexuals in various parts of the USA were all falling victim to a series of relatively rare diseases. Soon thereafter, members of the general public started to display similar signs of infection, which alerted the authorities to the possible existence of a new causative virus that was precipitating these highly undesirable infections. Following an extensive search conducted amidst mounting public anxiety, the agent that was held responsible for triggering the outbreak of these diseases was finally identified in 1983, where it was subsequently named the Human Immunodeficiency Virus (HIV).

HIV has been classified as a retrovirus, which is a type of virus that carries the blueprint to its genetic structure in RNA form, which it then converts into that of human DNA once it has managed to penetrate a CD4 cell (which is a certain type of white blood cell). There are two main types of HIV, each of which has different individual strains. There are almost 40 million people with HIV in the world
, with most being carriers of HIV-I, while a much smaller proportion have the less virulent HIV-II, which is found mainly in West Africa. Regardless of the type, the end result of being infected with HIV is that, after undergoing an incubation period of about 7 to 10 years, the carrier enters a stage where he has what is known as Acquired Immunodeficiency Syndrome (AIDS)
. During this period, the body is severely immunocompromised, which means that the white corpuscles are slowly eradicated by the invading virus, allowing for opportunistic infections, such as tuberculosis and pneumonia, to attack the patient. Eventually, after about 2 years of being in this state, the patient’s resistance against such diseases will be irrevocably destroyed, and he will die from the symptoms of the opportunistic infections
.

Although HIV was initially believed to be associated with only certain homosexual practices, later research identified further transmission avenues as including intravenous drug abuse, heterosexual sexual activities, mother-to-child (or perinatal) transmission, and blood transfusion. Indeed, many of the earliest cases of HIV to be contracted by non-homosexuals were attributed to the utilization of infected blood products. This is because HIV bas been found to be transmitted by most blood products, including whole blood, red cell and platelet concentrates, and a series of FFP derived products, including factor VIII and factor IX concentrates. As a result of this widespread contamination, large numbers of blood users became infected with HIV, with haemophiliacs being especially hard hit early on due to the multiple exposures that they had to products acquired from tainted plasma pools.

Fortunately, the incidence of HIV in the blood supply of the developed world has all but disappeared in recent years. This is due to both the implementation of more stringent donor eligibility policies, where high-risk individuals are excluded from donating, and as a result of the treatment of blood products through chemical or heating processes that inactivate the virus (albeit at a loss in the efficiency of the blood product obtained)
. However, the most important factor was probably the introduction of routine testing on all blood from 1985 onwards. Currently, the standard screening test is an enzyme linked immunosorbent assay (ELISA), which searches for the presence of HIV antibodies within each sample of donated blood. Should the result of the test prove to be positive, then the result can be checked by using the old “Western Blot” test, although as a standard safety precaution, all such donations are immediately destroyed, even if the sample result may have actually been that of a “false positive” (i.e. contained HIV negative blood which appeared to be positive).

Despite the benefits provided by these screening tests, a major concern that remains revolves around the issue of donation by a recently infected donor during what is commonly known as the “window period”. During this period, a donor may give blood even though he has just been infected with HIV and is undergoing a seroconversion process, where his body has yet to react effectively against the relatively few HIV organisms that are present. An ELISA test conducted at this stage will reveal a “false negative” result as it cannot find sufficient proof of infection, which may result in this unit of blood being passed on as safe for use (to the detriment of any blood recipients). Fortunately, the number of HIV cases attributable to the transfusion of blood collected during this window period is small, since new generation ELISA tests have become so accurate that they have been able to detect increasingly lower quantities of HIV antibodies within about 14 days of infection
. Nevertheless, despite all these preventative measures, the HIV infection rate from blood transfusion is not constant across the world, as the extent to which a blood bank is capable of detecting HIV depends very much on how wealthy and well equipped it is. Consequently, there appears to be some link between national wealth and the rate of transmission associated HIV infection, with a poor country such as Namibia having 1 infection for every 1,527 donations against a comparable rate of 1:45,455 in a middle income state such as South Africa
 and 1:676,000 in a wealthy country such as the USA
.

ii) Hepatitis

Before the arrival of HIV, the most common disease transmitted in blood was hepatitis. Although viral hepatitis has probably been around for centuries (where it may have often been mistaken with jaundice), it was only in the late twentieth century that scientists were able to pinpoint the exact features of this virus. This was in 1963, when, by accident, a group of researchers identified a previously unknown antigen in the blood of an Australian aborigine who had displayed the symptoms of this disease
. The discovery of this marker, which was referred to as the Australia antigen, was to provide the initial breakthrough for mounting a medical response against this virus, which was, at the time, responsible for infecting a substantial percentage of blood recipients.

In general, hepatitis is a disease that affected the liver, although the actual symptoms and affected sites can vary immensely, depending as they do on a range of factors, such as the particular strain of virus, degree of viral exposure, age of patient, and level of patient immunity. In the mildest of cases, only gastrointestinal or influenza-like symptoms are likely to be noticed following an infection, in which case the fact that the patient has the virus may go totally undiagnosed by even a physician. A more severe hepatitis attack may cause the patient to display, amongst other things, nausea, loss of appetite, weight loss, fatigue and physical discomfort. This attack, which usually lasts for up to one month, is then followed by a recovery period during which most patients become immune to the disease, although occasional relapses may occur. Fortunately for most of those who are infected, they do not suffer from fulminant or acute viral hepatitis, where a patient is subjected to an attack that may result in a coma, liver failure, severe haemorrhaging, or death
.   

There are several varieties of hepatitis virus, each of which has different modes of transmission and levels of potency. Probably the most important variety is hepatitis A (HAV), which is also known as infectious hepatitis, since its ability to spread between people is notorious, especially in the developing world, where standards of hygiene and sanitation are relatively low
. While hepatitis A is transmitted mainly via person-to-person contact or following exposure to fecally contaminated food and water, it has been known on rare occasions to be transmitted through blood transfusions, especially in cases where plasma was obtained from donors who were recently infected with the virus. Despite this, tests that screen for the presence of HAV antibody are not performed on a regular basis by blood banks due to the high effort but limited value for money involved
.

The first form of hepatitis to actually have been identified was hepatitis B. This type, which is carried by 250-350 million people worldwide, is thought to be directly responsible for the death of at least one million carriers per annum, making it a greater global killer than HIV/AIDS
. In addition to being perinatally and sexually transmitted, this virus can also be passed on via transfusion, where it has been known to survive in most blood products (with the notable exception of pasteurised albumin). As only a minute quantity of viral matter can infect a person, hepatitis B is highly contagious, with even a single infected blood donation being able to contaminate an entire plasma pool. Because of this, it is standard operating procedure to screen all blood donations for the presence of the hepatitis B surface antigen (HbsAg). In addition, other steps that have been taken to reduce the transmission of this virus include the creation of smaller sized plasma pools, the employment of additional tests to search for signs of the virus
, the use of special processing to destroy or inactivate the virus, and the provision of vaccinations to regular users of potentially infected blood products (although vaccine resistant mutants do sometimes appear). As a result of these measures, the estimated hepatitis B infection rate per number of transfusions is in the order of about 1:50,000-100,000 in the UK, and 1:66,000-200,000 in the USA
.

Once hepatitis A and B had been uncovered, researchers found that a considerable number of people with hepatitis symptoms could not be identified as having the biological markers relating to either of these strains. Consequently, they were classified as having non-A, non-B hepatitis, but following a highly innovative virus cloning programme aimed at solving this problem, almost all of these individuals were later be reclassified as having hepatitis C (HCV). This strain, which is estimated to have infected about 200 million people worldwide
, is nowadays most commonly acquired through intravenous drug abuse and faulty medical safety procedures, although, until the implementation of anti-HCV screening in the early 1990s, it was also widely transmitted through blood. Unlike the previously covfered strains, HCV cannot always be found directly through the use of an antigen test. Rather, it is detected through the use of surrogate tests that screen for antibodies to hepatitis C, and for the presence of certain identifying enzymes in the donor liver, although better tests are gradually being developed
. Since the introduction of testing, the probability of HCV infection has fallen to about 1 in 121,000 donations in the USA, and 1:200,000 in the UK
, with new donors being about ten times more likely to donate an infected unit of blood than repeat donors
.

Finally, there are a couple of less important hepatitis types, including hepatitis D (known as the delta agent, which appears in combination with hepatitis B), hepatitis E, and the recently discovered hepatitis G virus. Although the risks that some of these strains pose with respect to blood transfusion are still not fully known, it is certain that their characteristics, along with those of other yet to be discovered hepatitis strains, are likely to be determined in the future as further investigations continue.

iii) Syphilis

Until the introduction of penicillin in the 1940s, syphilis was considered to be a serious medical condition, but since then, there has been a widespread perception that the dangers posed by this disease have been largely eliminated. This is, however, unfortunate, since not only does this disease cause serious problems if left untreated, but there is also a misconception that it is a sexually transmitted disease only when, in fact, it can also be acquired via transfusion. Fortunately, the risk of transfusion is extremely low as the parasites (known as spirochetes) which cause this disease cannot survive in blood bank storage temperatures of 1-6( C for longer than 72 hours (although they may survive for longer in platelet concentrates, which are stored at 22( C)
. In addition, as many hospitalised patients who receive transfusions often receive antibiotics as part of their course of treatment, so any spirochetes that may have unwittingly been transfused are likely to be eliminated without ever having been detected. Despite the extremely low risk of infection, it is often standard practice to conduct a serological test for syphilis (STS) on blood donations, as this serves as a good proxy for detecting the presence of other STDs in the donor. In particular, it is useful when looking for HIV, as a positive result may indicate that the donor is in a high-risk sexual category, thereby suggesting that he should be excluded from the donor pool.

iv) Malaria

In several parts of the inhabited world, mosquitoes serve as the carriers of various types of parasite, some of which, if left untreated, can cause a fatal illness in a human host. These parasites are especially dangerous since not only can they be passed on in blood donations, but they can also survive in blood bank storage temperatures for up to two weeks, which means that cold storage is no guarantee of safety. While medical treatment can counter malaria, various measures have been implemented by blood banks to ensure that, as a matter of principle, all blood donations are safe against these parasites. In countries where malaria is uncommon, such as the UK and USA, people who have lived in, or travelled to, a malaria prone zone are barred from donating blood indefinitely, or until a period of time has elapsed since they last were in the relevant zone. In malaria infested countries though, this approach would be inappropriate as many people would be ineligible to donate, so a range of alternative measures have been introduced to deal with their blood. These include medically examining donors, quarantining their blood for set periods of time, or using only those blood components that do not support the survival of the parasites. Due to the implementation of such measures, the number of cases of malaria transmitted by blood has become insignificant, and so formal testing has, per se, been largely done away with.

v) Minor infections

Several other viruses pose a small or theoretical hazard to the safety of blood recipients. Foremost among these is cytomegalovirus (CMV), which is a strain of herpes virus present in most healthy adults. Usually, blood recipients are not harmed when they have this virus, but it can be dangerous when transfused into patients with severely compromised immune systems, such as infants, organ transplant recipients, and HIV sufferers
. Despite this risk, blood is not normally tested for the presence of this virus due to both its high frequency amongst donors and its usually benign nature amongst recipients
. By contrast, one other relatively rare virus whose presence is screened for in some countries is the human T-cell lymphotropic virus (HTLV), which is retrovirus closely related to HIV
. While the two known types of HTLV have been held responsible for the deaths of only a few people, there is a fear that if strains of these viruses were to mutate, then an epidemic as destructive as the one wrought by their more famous cousin could arise. One final virus that should be considered is Creutzfeld-Jacob disease (CJD), which has been linked to bovine spongiform encephalopathy (BSE). While it is not yet clear whether this virus can be transmitted via blood to humans, (although it can be transfused via blood among animals)
, medical authorities in the USA have argued that as a precautionary measure, screening tests for this disease should be introduced until conclusive evidence on the risks of this disease become available
. In addition, blood services in several countries, including the USA and Australia
, have banned donations from all people who have been in the UK between 1980 and 1996 for a period of at least 6 months.

Blood can also be contaminated by bacteria, with the risk of infection ranging from 1:1,000,000 for red cell products, to 1:2,400 for platelet concentrates (as bacteria can survive more easily in the higher temperatures at which these products are stored)
. When exposed to these contaminated products, recipients can suffer from toxic shock, which, if left untreated or misdiagnosed, can rapidly become fatal. While precautionary measures against the spread of bacteria can be taken, contamination still occurs. For example, although donor arms are routinely swabbed clean with a disinfecting agent, and sterile, disposable collection kits are always used once only, resistant microbes may still survive and be collected during the plugging of a donors skin. In addition, although the plastic storage bags now in use are more sterile and manageable than the bottles they have replaced, they are still not perfect, and must sometimes be destroyed if they have faults in their structure that exposes their contents to the natural environment.

In this chapter, we have covered the main characteristics of blood and its associated products. As the objective was to provide only a basic technical foundation, the applicable economic content was kept to a minimum, with the focus being mainly on medical issues. In the following chapter, the economic nature of blood shall be gradually revealed, where we shall look at how and why blood is donated, as well as at topics relating to the efficiency of its utilisation. Along the way, core concepts and arguments shall be evaluated from what is arguably the seminal work on the economics of blood donation, namely The Gift Relationship by Richard Titmuss.

� “blood”, Concise Oxford Dictionary, (1982), pp. 96


� Indeed, the Bible has several symbolic references to blood, with the best known probably being Matthew 26: 28, which states: “For this is my blood of the covenant which is shed for you”.


� This, however, did not mean that rulers such as the usually ruthless Kublai Khan had mercy upon their royal opponents. Rather, when royal enemies were executed, they were covered in canvas to prevent the spillage of any blood upon the soil from taking place.


� Somewhat ironically, the lack of bleeding has also been used as a means of punishing women when applied to the specific case of female virgins, where no sign of blood after their first sexual encounter was grounds for annulling the marriage due to the alleged “impurity” of the woman concerned.


� While this technique is now known to be faulty, it was so popular that it continued to widely used by formally educated medical practitioners right up to the early twentieth century.


� Mhyre, B.A., (1990), pp. 360


� According to some historians, the first human transfusion took place much earlier in 1490, when blood from two boys was transfused into the ailing Pope Innocent VIII. The Pope, along with the boys, was to later die, with the responsible physicians having to flee for their safety. [Titmuss, R.M., (1971), pp.17].


� Due to his prodigious achievements in this field, Landsteiner, who was sometimes called the Einstein of blood, was awarded the Nobel Prize for medicine in 1930.


� <www-med.stanford.edu/school/bloodcenter/aboutblood/index.html>


� South African Blood Transfusion Service (SABTS), “Platelet donations”


� <www.nybloodcenter/framesets/FS-2C1.htm>


� While the vast majority of individuals have blood that falls into one of the ABO groups, several hundred lesser groups are in existence, with some types being present in only a handful of hosts.


� A subtle, yet important point is that while type O blood serves as the universal substitute for red blood cells, type AB blood is considered to be the universal substitute for plasma.


� Race, R.R. and Sanger, R., (1975), pp. 8


� The rhesus factor is so named as it bears certain similarities to a marker that appears on the red cells of rhesus monkeys, which were used for medical research. As with blood groups, there are several subtypes of Rh factor, although only the presence or absence of one specific indicator is usually considered. 


� SABTS, “What Blood Group are You?”


� Martlew, V., (1997), pp. 43


� Cohen, H., Kernoff, P.B.A. and Colvin, B.B.T., (1998), pp. 42


� Cohen, H., Kernoff, P.B.A. and Colvin, B.B.T., (1998), pp. 44


� McClelland, D.B., (1998), pp. 45


� To make just one bottle of 5% albumin (20g), plasma from 4 whole blood donations must be processed.


� Soni, N., (1995), pp. 888


� In this case, the cell separator is set up to collect only the contents at the bottom of the machine, which is where the red cells settle, as they have the heaviest density of all blood components. 


� While some red blood cell products can be placed in frozen storage for several years after donation, this is not usually done due to cost considerations, as special preparation and conservation procedures need to be adopted with such products. 


� SABTS,  “Platelet donations”


� <www.bloodnj.org> 


� <www.newenglandblood.org/giving/fast.htm>


� Titmuss, R.M., (1971), pp. 33


� <www.mbcm.org>


� Furthermore, as shall be explained later in greater detail when we look at specialized blood products, cancer treatment also leads to significant blood use outside of the operating theatre.


� <www.newenglandblood.org/giving/fast.htm>


� Titmuss, R.M., (1971), pp. 35


� While transplantation operations are sometimes held responsible for causing such rationing, there have been incidents where such operations themselves have had to be cancelled due to the diversion of available blood to even more pressing cases, leading sometimes to the loss of invaluable organs.


� Byrne, L., (1994), pp. 431


� <www.mbcm.org>


� An interesting point is that the demand for blood associated with vehicle accidents follows a seasonal pattern, with peak demand being during vacation periods, especially the Christmas and Easter holidays.


� Of related interest is a recently developed approach that involves the transfusion of blood into a foetus whilst in the mother’s womb, which occurs when there is a fear that the baby may be stillborn (due to sensitisation), or suffer from abnormal defects that could result in retarded growth after birth.


� <www.mbcm.org>


� While leukaemia occurs mainly due to natural factors, the reason bone marrow failure occurs with cancer is that the drugs used for treatments such as chemotherapy are often highly toxic, with one of their most significant side effects involving the suppression of bone marrow activity. 


� <www.mbcm.org>


� Haemophilia is a disease affecting about 1 in 5,000 people, with sufferers being almost exclusively male.


� Berridge, V., (1997), pp.19


� Jones, P., (1983), pp. 1738
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� However, owing to the fear that such blood products can be contaminated, new vaccines derived from recombinant products, which contain no blood whatsoever, are slowly being brought into use.


� <www.arcbs.org.au/help/story2.htm>


� <www.unaids.org>


� Not all people who have HIV progress to this stage, with a small number of carriers, known as long term survivors (or non-progressors), being able to live a long and largely normal life even though they have the virus (albeit in undetectable quantities)


� In South Africa, a major public debate was sparked when President Mbeki inferred that HIV was not responsible for the AIDS epidemic. While such an allegation can not be justified in light of the mass of scientific evidence that points to the presence of just such a causal relationship, certain issues must be clarified. Firstly, what cannot be overlooked is that factors such as ignorance, malnutrition and poor medical services are all likely to speed the rate at which the immune system deteriorates. Consequently, HIV positive people in developing countries are, ceteris paribus, more likely to reach the AIDS stage and die sooner than their counterparts in more developed states. Secondly, when applied to HIV, some truth may exist in the maxim: “if the disease doesn’t kill you, then the cure surely will”. This is since some popular HIV drugs, such as AZT, have been known from their days of cancer use to have cytotoxic natures, where they would repress bone marrow function, and thereby create weaker immune systems due to lower white cell production. With some patients then, a race is literally on between HIV and the drugs meant to destroy it over which one could suppress patient immunity faster. Thirdly, the allegation that there are no statistics to prove that anybody has ever died of AIDS is valid, but only due to a minor statistical characteristic. This is because when people who are in the AIDS stage die of opportunistic diseases, such as TB for example, then their death certificates will simply report that they have died of such diseases, without indicating that the underlying reason for being infected in the first place was that the deceased had HIV.  


� In the UK, it was found that although heat treatment could destroy HIV, it also diminished the quantity of factor VIII obtained, with each 1 percent fall in yield being estimated to be worth the loss of ₤135,000 of final product. [Berridge, V., (1998), pp. 27] 


� In addition, a range of even more accurate tests, such as the polymerase chain reaction (PCR) test, have been developed, although cost considerations mean they are not yet widely used on blood donations.


� McFarland, W. et al., (1997), pp. 87 


� <www.redcross.org/safety.htm>


� Alter, H.J. and Seeff, L.B., (1998), pp. 491


� Sherlock, S., (1998), pp. 1


� While the number of people worldwide with HAV cannot be determined with accuracy, it has been estimated that its prevalence in many developing countries is almost universal, while in developed states it is confined mainly to adults. [Zachoval, R. and Deinhardt, F., (1988), pp.44]
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� In the USA, for example, blood donations are often subjected to the anti-HBc test, which searches for the presence of hepatitis B antibodies in each specimen of donated blood. 


� Gillon, J. and Thomas, D.W., (1998), pp. 23


� Quer, J. and Estabon, J.I., (1998), pp. 275


� Amongst these are the nucleic acid technology (HCV-NAC) test, which has a superior sensitivity and virus detection level, and a modified PCR test, which can shorten the duration of the window period during which HCV can be unwittingly transmitted.


� Gillon, J. and Thomas, D.W., (1998), pp. 23


� Koerner, K. et al, (1998), pp. 216


� Barbara, J.A.J. and Contreras, M., (1998), pp. 60


� Sloand, E.M., Pitt, E. and Klein, H.G., (1995), pp. 1370


� The only exception to this rule is when blood is provided to those individuals who could be seriously harmed by a CMV infection, in which case screening tests are carried out prior to transfusion arising.


� Indeed, when HIV was first discovered, it was known among some researchers as HTLV-III.


� Dobson, R., (2000), pp. 721


� Gottlieb, S., (1999), pp. 535


� <www.arcbs.org.au/news/news.htm>
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