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Abstrac t 
Background: The transfusion scrvicc in developing 
countries is bedeviled with the challenges of 
perennial shortage of allogeneic blood and the need 
for safe blood. The perceived risk of transfusion-
transmitted disease led to the incorporation of 
autologous blood transfusion (ABT) as an integral 
component of elective surgical protocol in many 
institutions in the 1980s. The improvement of viral 
safety of allogeneic blood products following the 
introduction of molecular techniques has led to a 
decline in the use of autologous blood use. Therefore 
a literature search was performed to examine currcnt 
evidences and motivate the utilization of autologous 
blood in developing countries to increase blood 
availability and safety 
Materials and methods: A literature search on 

autologous blood donation and transfusion was 
carried out using PubMcd, high wire press and 
google scholar. Article* from 1991 to 2016 on the 
provision of autologous blood with its challenges, 
merits and demerits were reviewed. 
Results: Provision of adequate units of blood is not 
a major issue in developed countries. With the advent 
of nucleic acid testing, the risk of HIV, HCV, HBV 
infections with receiving transfusion of allogeneic 
blood is considerably small. The cost incurred by 
the execution of autologous blood transfusion scrvicc 
in the developing countries is less than in the 
developed countries. The majority of the population 
in developing countr ies do not have acccSs to 
adequate blood supply and the risks of transfusion 
transmitted viruses is much higher than in developed 
countries 
Conclusion: The Hospital Transfusion Committee 
should encourage surgeons to offer autologous blood 
dona t i on / t r an s fu s ion to pat ients who arc fit. 
Guideline should also be developed to establish 
criteria for perioperative blood donation and there 
should be a policy in place that allows crossover of 
autologous blood units to homologous blood units 
which will convert the autologous blood wastage 
reported from the studies in developed countries to 
gain for patients in poor resource countries. 
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Resume 
Contexte: Le service do transfusion dans les pays en 
voic de devcloppcmcnl est confrontc aux defis de la 
pcnuric pcrpctucllc de sang allogcniquc ct au besoin 
de sang sain ct sauf. Le risque pcrv'u de maladic 
t ransmiss ib le par t r ans fus ion a conduit a 
I'incorporation dc transfusion sanguine autologuc 
(TS A) en tant que composantc intcgralc du protocolc 
chirurgical clcctif dans dc nombrcuscs institutions 
dans les annccs 80. L'amclioration dc la sccuritc 
viralc des produits sanguins allogcniqucs suite a 
Pintroduction dc techniques molcculaircs a cntrainc 
unc diminution dans Futilisation dc sang autologuc. 
Par consequent, unc recherche documcntairc a etc 
cffcctuce pour examiner les preuves actucllcs ct 
motivcr P utilisation du sang autologuc dans les pays 
cnvoic dc devcloppcmcnl pour accro i t rc la 
disponibilitc ct la sccuritc du sang. 
Materiaux et methodes: Unc rcchcrchc de la 
littcraturc sur le don ct la ' transfusion dc sang 
autologuc a etc cffcctuce a Paidc dc Pub Med, dc la 
prcssc a fll haut ct du GooglcScolairc. Articlc dc 
1991 a 2016 sur la fourniturc dc sang autologuc avee 
scs defis, mcritcs et dcmcritcs ont etc examines. 
Resultats: La fourniturc d'unites adequates dc sang 
n 'est pas un problcmc majcur dans les pays 
dcvcloppcs. Avcc Pavcncmcnt des tests d'acidc 
nuclciquc, Ic risque de fec t ion par Ic VIH, VHC, 
VHB avcc transfusion dc sang allogcniquc est 
considcrablcmcnt rcduit. Le cout engage par 
rexecution du scrvicc dc transfusion sanguine 
autologuc dans les pays en voic dcdcvcloppcmcnt 
est infcricur a cclui des pays dcvcloppcs. La majoritc 
dc la populat ion dans les pays cnvoic dc 
dcvcloppcmcnt n ' a pas acccs a un 
approvisionncmcnt sanguin adequat ct les risqucs dc 
virus transmissiblcs par transfusion sont bcaucoup 
plus clcvcs qiic dans les pays dcvcloppcs. 
Conclusion: Le Comitc dc Transfusion Hospitalicrc 
devrait incitcr les chirurgicns a offrir unc donation 
ou transfusion autologuc dc sang aux patients qui 
sont en forme. Unc ligncdirectricc devrait cgalcmcnt 
ctre elaborcc scion les critcrcs ctablis pour Ic don dc 
sang pcropcratoirc ct il devrait y avoir unc politique 
qui pcrmctte le passage des unites dc sang autologucs 
aux unites dc sang homologucs qui convcrtiront le 
gaspillagc de sang autologuc rapportc par les etudes 
dans les pays dcvcloppcs pour gagncr aux patients 
des pays a rcssourccs appauvric. 
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pays envoie de developpement 

Introduction 
Blood transfusion is an important component of 
an cffcctivc health care system. The need for blood 
continues to increase globally due to improvement 
in diagnostic and treatment options as well a s 
advances in surgical and medical p r o c e d u r e s 
requiring blood transfusion. Allogeneic blood 
transfusion is the commonly used approach in 
t ransfus ion of individuals w h o need b l o o d 
transfusion. Allogeneic blood transfusion is the 
transfusion of blood from a donor to ano ther 
person who is the recipient. However, two major 
problems plague the supply of allogeneic blood 
in sub-Saharan Africa. These include provision of 
safe blood free from t rans fus ion t r ansmi t t ed 
infections and adequate amount to overcome the 
perennial shortage of blood [1]. Whole blood 
donor rate in low and middle-income countries is 
4.6 per 1,000 population and 11.7 donations per 
1000 peoples compared with 33.1 donations per 
1000 peoples in high income countries [1]. The 
report for Nigeria in 2010 was 0.2 units/1,000 
population [2] while WHO recommends 10/1000 
population to meet clinical demand in resource-
limited settings [3]. 

The organisation of Blood T r a n s f u s i o n 
Service in some developing c o u n t r i e s is a 
combination of centralized, decentral ized and 
informal system [4]. Family replacement donors 
constitute 75% of the blood donors [4]. It behoves 
the transfusion services to search for means of 
reducing the impact of these major challenges on 
morbidity and mortality. Timely access to the right 
quantity and quality of blood is an important tool 
for performance of surgery in many patients. There 
is increasing concern on availability of blood for 
surgical patients. Even though, the best practicc 
is to manage any bleeding w i t h o u t b l o o d 
transfusion of use a blodd alternative, there arc 
pat ients who arc best t r ea t ed wi th b l o o d 
transfusion due to the amount of per ioperat ive 
blood loss. Access to safe and adequate blood lor 
surgery remain a mirage for both surgeons and 
patients. In developing countries, the patient and 
blood transfusion services arc respons ib le for 
maintenance of blood supply. With an average 
donation rate of 0.37% in developing countries, 
the balance between the impact of measures to 
contain known and unknown threats , and the 
adequacy and accessibility of blood and blood 
components is not within acceptable limit [5]. 

I I'a.utiti 

In order to expand the sources of blood, it is 
imperative to seek additional source of blood supply 
to the allogeneic blood to meet present blood needs. 
Autologous blood can be rationally considered to 
provide an alternative source of blood supply to 
a l l o g e n e i c b lood p r o d u c t s for some patients 
undergoing surgical procedures. In cases of unused 
blood, where criteria for allogeneic blood collection 
arc met and infectious marker screening is negative, 
conscnt of donor could be obtained for the blood to 
be given to patients in dire need of transfusion. The 
p r o v i s i o n o f a u t o l o g o u s blood will improve 
a v a i l a b i l i t y , s a f e t y and qual i ty of blood for 
transfusion in some surgical patients. Therefore this 
review is carricd out to improve the supply and safety 
of blood to surg ica l pat ients and promote the 
utilization of autologous blood transfusion in low 
income countries in order to conserve the limited 
allogeneic blood stock. 

What is blood conservation? 
Blood Conservation is a global concept engulfing 
all possible strategics aimed at reducing patients' 
exposure to allogeneic blood products. It is patient 
blood management by: Correcting preoperative 
anaemia ; Min imiz ing perioperat ive blood loss 
th rough b l o o d - s p a r i n g per fus ion and surgical 
techniques; The administration of agents to diminish 
blood loss (aprot inin , trancxamic acid, epsilon 
aminocaproic acid, fibrin sealant) or to promote red 
blood cell p roduc t ion (erythropoiet in) ; Using 
minimal haemoglobin-based transfusion triggers and 
the use of auto logous blood. An individualized 
strategy based on patient specific risk factors, such 
as preopera t ive haemoglobin level, anticipated 

' difficulty of the procedure, anticipated blood loss 
and c o m o r b i d i t i e s a rc usefu l in getting good 
outcome. 

Autologous blood donation as a strategy in 
b lood m a n a g e m e n t can conserve the use of 
allogeneic blood reducing the pressure on these 
limited resources. In addition to reducing the demand 
on allogcnicc blood, any unused blood units can be 
t ransferred to the homologous pool. While the 
proportion of such units of blood may be few, the 
impact on the blood reserve in emergencies could 
be significant. There arc unique sets of challenges 
pertaining to blood conservation in different surgical 
procedures and age of patients which determine the 
s t r a t e g y to engage . The direction of blood 
conservation is towards bloodless surgery because 
of safety and efficacy concerns of allogeneic blood 
transfusions, their impact on patient outcomes and 
associated staggering costs. In patient going for 
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cardiac surgery, blood is certainly required and 
higher haematocrit will be required for surgery 
because of cardiopulmonary by pass circuit [6]. 
Autologous blood donation (ABD) can be carried 
out in children older than 3 years of age or with 
weight more than 15 kg in which case a volume of 
1 0 ml/kg may be collected per phlebotomy using 
femoral vein, while replacing the volume and 
electrolyte deficit with 0.9% saline or colloid. 
Supplemental iron. Vitamins (A, C, K), folic acid 
and 1312 may be required [6J. In elective surgical 
patients who arc fit. when multimodal preventive 
measures arc not adequate for a safe surgery, 
autotransfusion may be explored. 

Current status of autologous blood donation and 
transfusion 
Autologous blood donation is the donation of blood 
for self. Autologous blood transfusion (ABT) is the 
rcinfusion of blood or blood components to the same 
individual from whom they were taken [7]. It is a 
proccss in which the blood donor and recipient arc 
the same. It is the safest type of blood transfusion 
and is impor tant in the s t ra tegy of blood 
conservation. The perceived risk of transfusion-
transmitted disease led to the clamour for ABT in 
the 1980s [8]. In 1987, Prc-dcposit autologous 
donation (PAD), which is the banking of red cell 
units from the patient before planned surgery 
accounted for 11% of the total transfusion volume 
at Saint Cloud Hospital in Minnesota [9]. In Europe, 
predeposit autologous blood units collcctcd in year 
2000 was 3.3% of the allogeneic units compared to 
4 .2% in 1997. The predeposit collection was 
commonest in Italy (7.8%) and Germany (6.4%) [10]. 

There is dearth of data on its use in developing 
countries, a study from Kenya reported 5% of 
patients from general surgery and orthopaedic ward: 
98.4% deposited only one unit while 1.6% deposited 
four units of blood [11]. In an African setting, 
autologous donation and transfusion have been 
administered to patients aged 13-80 years. Predeposit 
haemoglobin was 11.7gm/dl and post operative 
haemoglobin was 10.2gm/dl a day after surgery [12]. 
Intra-opcrativc ccll salvage was observed to be 
financially comparable to purchasing ah equivalent 
number of red ccll concentrate (RCC) from the South 
African National Blood Service (SANBS) and have 
potential benefit by reducing allogeneic blood 
transfusion (13). With the development of clTectivc 
viral screening test, the number of patients olTcrcd 
ABT has steadily declined and prc-operat ivc 
donation of autologous blood is a practice that is 
now being abandoned 114]. However, its use is 
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expanding in Japan | I 5 ] to improve patient 
management. Given the current remote risk of viral 
transfusion-transmitted infection by donor blood in 
developed countries, the rationale, safety and cost-
cffectivcncss of routine PAD has been severely 
questioned. In the 1990s, Saint-Louis' Regional 
Hospital, Senegal introduce the delayed autologous 
transfusion due to prevailing transfusional risks and 
blood shortage [16]. The procedure helped to 
optimize the use of the limited allogeneic blood 
stock. 

Autologous transfusion in Nigeria 
Autologous blood accounts for 9% and 0.5% of 
blood transfused in North Eastern and South 
Western, Nigeria respectively [17, 18]. A prospective 
study on obstetric and gynaecological patients at the 
Universi ty of Maidugur i Teaching Hospi ta l , 
Maiduguri over an 8 year period showed that 20.7% 
and 22.1% of blood received by obstetrics and 
gynaecological patients respectively were autologous 
blood [19]. Induction of labour in 53.9% constitutes 
the major reason for the autologous blood donation 
in obste t r ic while the ma jo r indicat ion in 
gynaecology patients was myomectomy (25.7%). In 
an audit of spinal surgery in Eastern Nigeria, 3 out 
of 70 patients were offered autologous transfusion 
[20] The proportion of patients being offered 
autologous blood donation in our hospital, University 
College Hospital Ibadan, Nigeria has reduced from 
0.5% in 2008 to 0.2% by 2015 [unpublished data]. 
Factors responsible for the utilization of the program 
include donor acceptance, clinician referrals, and 
perceived lack of conflict with the homologous 
donation proccss [9]. 

In a study conductcd in Bcnuc state of Nigeria 
where HIV prevalence rate was reported as 12.7% 
according to the 2010 sentinel survey, 85.1 % patients 
were willing to have autologous transfusion in the 
event of an elective Surgery [21]. Another study 
conductcd in south western Nigeria with a lower HIV 
scroprcvalcncc showed that knowledge of ABT 
among patients for surgery was poor, 69% of elective 
surgical patients have never heard of ABT; 74% were 
willing to participate in ABT if offered by their 
physician [22]. The challenges identified arc lack of 
information about ABT and patients arc not being 
offered the option (21,22]. Autologous blood 
donation was mainly carried out for orthopaedic, 
o torhinolargnngologica l and gynaecological 
procedures [23]. A study showed that allogeneic 
blood t rans fus ion in a Nigerian hospital is 
s ignif icantly more expensive than autologous 
transfusion mainly due to greater infective morbidity 
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in homologous blood recipients [24]. Autologous 
blood can be used lo make blood available lo patients 
within the context of available resources to reduce 
morbidity and mortality. 

Types of autologous blood donation 
Four types of autologous blood donat ion and 
transfusion arc available to patients. These arc 
predeposit / preoperative autologous blood donation 
(PABD), acute normovolemic h c m o d i l u t i o n , 
intraoperative blood salvage, postoperative blood 
salvage. Predeposit (prc-opcrativc) blood donation 
(PAD) is the proccss in which the patient donates 
blood prior to surgery and the blood is stored for an 
anticipated need during or after surgery. In acute 
normovolemic hcmodilution (ANH) , blood is 
collected immediately prior to surgery in the 
operating room and the patient s blood volume is 
maintained by the s imul taneous i n fus ion of 
crystalloid or colloid fluids. The blood is stored in 
the operating theatre at room temperature and 
rcinfuscd at the end of surgery or if significant 
bleeding occurs. ANH is most often used in cardiac 
bypass surgery where the immediate postoperative 
transfusion of ' fresh whole blood ' conta in ing 
platelets and clotting factors is seen as an advantage. 
Reported hazards of ANH include fluid overload, 
cardiac ischemia and wrong blood into patient. 

Intraoperative blood salvage is the process in 
which blood is collected from the surgical field and 
is rcinfuscd after being washed. Blood lost into the 
surgical field is filtered to remove particulate matter 
and aspirated into a collcction reservoir where it is 
anticoagulatcd with heparin or citrate. If sufficient 
blood is collcctcd and the patient loses sufficient 
blood to require transfusion, the salvaged blood can 
be ccntrifugcd and washed in a closed, automated 
system. Red cclls suspended in sterile saline solution 
arc produced, which must be transfused to the patient 
within 4 hours of processing. It is not recommended 
when bowel contents contaminate the operation site 
and in patients with malignancies. Automated devices 
arc available for clcctivc and emergency surgery. 
Postoperative blood salvage is the proccss in which 
shed blood is collcctcd from surgical drains and 
rcinfuscd to the patient |8]. It is mainly used in 
orthopaedic procedures, especially after knee or hip 
replacement and in correction of scoliosis. The 
simple filtration systems for rein fusion of unwashed 
red cclls are mainly used when expected blood losses 
arc between 500 and 1000 ml. Automate devices arc 
available. It remains unclear whether it adds 
significantly to a comprehensive blood conservation 
programme 

When there is a potential requirement for 
t r ans fus ion in elective surgical procedures, prc-
dcposit autologous donation can be used in selected 
cases to conserve blood for the blood transfusion 
services and reduce the potential complications of 
allogeneic blood transfusion. Despite this advantages 
it is underutil ized for medically eligible patients 
undergoing elective operation 125]. 

Benefit of autologous blood transfusion over 
allogeneic transfusion 
The inherent risks in allogeneic transfusions persists 
despite all efforts to ensure safety in rccipicnts. The 
well-known risks arc the transmission of infections 
and immunological complications. Even though the 
risk of t ransfus ion transmissible infections have 
reduced significantly in the developed countries as 
s h o w n in t ab i c 1 [26]. The risk in developing 
coun t r i e s is of major concern because of high 
scroprcvalcncc (Table 2). In developed countries, 
transfusion of blood products is now very safe with 
respect to viral transfusion-transmissible infections 
(TTIs). This is due to the combined cffcct of careful 
selection of donors on the basis of their history and 
clinical information and increased sensitivity of , 
pathogen testing, which reduces infectious window 
p e r i o d s wi th high t ransfus ion standard. The 
e s t ima ted res idual t ransfusion risk for human 
immunodeficiency virus (HIV), hepatitis B virus 
(IIBV), and hepatitis C virus (HCV) were 1, 4.5, 
and 2 .5 infec t ions per 1000 transfused units, 
respectively in sub Saharan Africa [35]. The prcscncc 
of paid and replacement blood donors is compounded 
by inadequate pathogen testing, inconsistent testing 
s t r a t e g i e s and subopt imal quality assurance. 
T h e r e f o r e , high level of blood safety is not 
guaranteed. Autologous blood transfusion would 
e l imina te the risk of these infections and also 
emerging pathogens while reducing patient anxiety 
about TTIs. Autologous blood donation stimulates 
crythropoicsis, though the red blood cell (RBC) mass 
regenerated by PABD is smaller than the RBC mass 
pre-deposited [36]. 

Report on the incidence of immunological 
complications are sparse due to poor documentation 
and lack of hacmovigilance in most developing 
countries. The immunological complications include 
ABO incompatibility, febrile transfusion reaction, 
t r a n s f u s i o n - r e l a t e d acute lung injury, allergy, 
urticarial, alloimmunization and immunomodulation. 
A study from Nigeria reported an incidence of 8.7%. 
1371. In Norway, Denmark and United Kingdom 
immunological transfusion reactions occurred %.7 
times per 100 000 red cell transfusion (38). Febrile 



Aut<dogu\ blood donation in a resource poor country 275 

Tab i c I : Risk of Transfus ion Transmit ted Viruses for 
Mandatory Screening in Selected Countr ies 

Vi ruses C o u n t r y Ra te 
(100,000 uni ts ) 

1 lepatitis B Virus UK 1:2.X million 
USA 1:300,000 
C anada 1:1.7million 
Australia 1:720,000 
Ncthcrland <1:620,000 

Hepati t is C UK <1:2.8milIion 
USA 1:1.1 million 
Canada 1:6.7miIlion 
Australia 1:1 million 
Ncthcrland <1:620,000 

HIV UK l:2.8million 
USA 1:1.5million 
Canada 1:8million 
Australia <1:1 million 
Ncthcrland < 1:620,000c 

Adapted from Rogers M.A.M.. Rohde J.M. and Blumberg N. 
ffaemovigilance of reactions associated with red blood cell 
transfusion: comparison across 17 countries. 2015 ISBT 
International Society of Blood Transfusion. 2015 Doi:10.1111/ 
vox. 12367. 

Tab le 2: Prevalence of transfusion transmitted viruses for 
manda to ry screening in selected developing countries 

Viruses Country Prevalence 
(References) 

Hepatit is B Virus Nigeria 10-20% [27,28,29] 
Burkina Faso 13.4% [30] 
Ghana 9 . 6 - 2 1 % [31,32] 
Cameroon 12.6% [33] 
Mozambique 1 0 . 6 % [34] 

Hepatitis C Nigeria 0 .5-6% [27,28,29] 
Burkina Faso 6 .3% [30] 
Ghana 5 .6% [31, 32] 
Cameroon 3 .6% [33] 
Mozambique 0 % [34] 

HIV Nigeria 3 .0-7.2% [27,28,29] 
Burkina Faso 1.8% [301 
Ghana 4 .9% [ 3 1 , 3 2 ] 
Cameroon 3 .3% [33] 
Mozambique 8 .5% [34] 

non-hacmolytic (FNHTR) and delayed serologic 
transfusion reactions were the most frequent adverse 
events reported after RBC transfusion, occurring in 
26 patients per 100 000 RBC units and 25 patients 
per 100 000 RBC units administered, rcspcctivcly 
(26). Febrile non-hacmolytic transfusion (FNHTR) 
is not lifc-thrcatcning but could be distressful. The 
study from Nigeria showed that 5.6% of 462 
transfusions had FNHTR. [37]. Lcukocytc-dcplcted 

blood products may minimize this problem but 
lcucorcduction of RBC units is not carried out in the 
developing countries. Most delayed hacmolytic 
transfusion reactions (DHTR) are unprevcntablc 
because the blood is serologically compatible at the 
time of transfusion, but some eases arc due to 
antibodies to minor red ccll antigens that were simply 
not dctcctcd by the routine prc-transfusion antibody 
screening assay. The incidcncc of DHTR is likely to 
be higher in transfusion practicc without facility to 
screen for antibodies outside the routine ABO and 
Rhesus D blood group which is the situation in many 
developing countries. 

In a tertiary carc hospital in Ohio, USA, 
allergic transfusion reactions accountcd for 17% of 
the transfusion reactions [39]. Severe allergic 
reactions (anaphylaxis, anaphylactoid signs and 
symptoms, and/or hypotension) were observed in 
7.7% of allcrgic reactions, or 1.3% of all transfusion 
reactions [39]. Immunomodulation is unusual in 
autologous blood transfusion. It is an allogcncic 
blood transfusion related immunosuppression, which 
is thought to increase the incidcncc of postoperative 
infections (up to six times), delay healing of 
pos topera t ive wounds, and thereby prolong 
hospitalization. Newman et al reported that re-
operation for infection was higher in cases with 
allogcncic blood exposure (1.67%) than in patients 
without blood transfusion (0.72) (p=0.013) and 
autologous -only transfusion [40]. 

Disadvantages of autologous blood transfusion 
Even though ABT is a useful procedure to reduce 
most of the complications of blood transfusion, it is 
not without risks. Rccord-kccping, collection, and 
transfusion errors arc occasional risks of autologous 
transfusions [41 ]. The risk of bactcrial contamination 
and clerical error must be taken into account for both 
autologous and homologous blood. There is a 1-2% 
risk of possible clerical errors in labelling of unit 
and identifying patient [9]. The risks associated with 
any blood donation is not eliminated in ABT. This 
include bruising and tenderness at venipuncture site, 
syncope attack, [1,16], 783 risk of a complication 
requiring hospitalization [8]. Anaemia that may 
compromise the pa t ien ts ' health is another 
disadvantage bccausc the patients provide safe blood 
for themselves at the expense of the risk of 
developing iron dcficicncy anaemia [42]. Time 
commitment by patient is required from the patient 
to donate. A donated unit of blood may be discarded 
if there is complication during storage such as clots 
in blood or leakage of blood bag. In hospitals, where 
surgery is scheduled 3-5 weeks in advance, blood 
may go out of date if surgery is postponed. 
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Although ABT donation rcduccs the risk of 
receiving allogeneic transfusion by 43%, but it 
increases the overall risk of receiving any blood 
transfusion (allogeneic and/or autologous) (43). The 
increased rale of exposure to any transfusion was 
attributed lo two factors: (1) patients who donate 
autologous blood in general have lower preoperative 
haemoglobin levels than those patients who do not 
prcdonatc autologous blood, and therefore have an 
increased probability of requiring an intra-opcrativc 
and/or postoperative blood transfusion; (2) the 
availability of prcdonatcd au to logous b l o o d 
engenders a more liberal transfusion policy. ABT 
donors arc vulnerable to being over- transfused or 
re-transfused due to less conservative transfusion 
threshold than allogeneic since microbiological 
safety is not an issue. Autologous blood is more 
costly than homologous blood [14] largely due to 
collection of units not subsequently transfused. The 
wastage of unused PAD units varies from 18% to 
greater 50% [14]. In cases of unused blood, where 
the circumstances of blood collcction and infectious 
marker screening meet the criteria for allogeneic 
blood collection, consent of donor could be obtained 
for the blood to be given to patients tin dire need of 
transfusion. This wastage may be converted to an 
advantage in developing countries particularly sub 
Saharan Africa where the blood donor rate is low. It 
should also be borne in mind that patients may not be 
able to prc-donatc all the blood they require for surgery 
because the complete donor criteria must be met. 

Since PABD is not without potential risks to 
the donor, who is also the patient, the supposed 
benefit of PABD has to be weighed against the risks 
of donation and re-transfusion of autologous blood 
on one hand and against the risk of allogeneic 
transfusion on the other hand [44]. 

Cost of autologous blood transfusion 
The cost implication of ABT is an issue of concern 
and varies from country to country depending on 
guidelines for the implementation of the ABT. The 
post donation cost is determined by the extent of 
processing that the guideline requires. The increased 
protection alTordcd by donating autologous blood is 
no longer seen as an advantage that justifies the 
increased cost given the improved s a f e t y o f 
allogeneic transfusions in countries incorporating 
stringent criteria and sophisticated technique to select 
blood donors. [45]. In our hospital. Universi ty 
College Hospital, Ibadan, Nigeria, an autologous 
blood unit costs $8 while an allogeneic blood unit 
costs $30. The cost of labour or input of the managing 
physician is not often included in the cost o f 

autologous blood in our hospital as H is donated ai 
the h o s p i t a l based blood bank. The cost for 
au to logous blood is exclusive of the search for 
replacement donors. The cost incurred by patients 
who choose to prcdonatc blood (e.g.. inconvenience, 
lime, travel cosls, expense of additional medication) 
[46] may be comparable to the stress and cost of 
getting two or more replacement donors. 

The costs associated with administering the 
preoperative autologous donation program by the 
hospital, physician Ices for conducting assessments 
o f p r o s p e c t i v e au to logous donors, and the 
procurement, processing and storage of ihc blood 
by the Red Cross may not be an issue in an hospital 
based blood bank. Some people arc of the opinion 
that allogeneic blood transfusions arc expensive. 
Reported cost per unit of packed red cclls has varied 
between $270 and S780, depending on further costs 
for storage, laboratory analyses (cross match tests, 
a n t i b o d y tests , etc.) , and other post donation 
processing. Actual figures in Switzerland show that 
the cost for one RBC unit in surgery is $500, without 
t a k i n g in to cons idera t ion transfusion-related 
complicat ions [47]. Only approximately half of 
autologous units collected arc actually uspd [48]. 
P r e v i o u s repor t f rom Nigeria suggested that 
homologous blood transfusion is significantly more 
expensive than autologous transfusion and the rate 
of infect ion was 85.7% for homologous blood 
rccipicnts compared to 14.3% for autologous blood 
recipients [24]. Autologous blood may improve 
availability of blood without unnecessary burden on 
family members to source blood and also reduce 
anxiety about transmission of infections 

* 

Indications for pre deposit autologous blood 
donation 
According to Joint United Kingdom (UK) Blood 
Transfusion and Tissue Transplantation Services 
Professional Advisory Committee and Italian Society 
of Transfusion Medicine and lmmunohacmatology 
[ 10], the following arc the indications for autologous 
blood donation: patients with rare blood groups for 
whom il is difficult to obtain allogeneic blood, patients 
with multiple alloimmunisalion for whom il is difficult 
to obtain compatible allogeneic blood, patients who 
refuse consent to allogeneic transfusion for personal 
reasons, scoliosis surgery in children and surgical 
procedures where blood transfusion is anticipated 

Eligibility 
T h e r e a r e no generally accepted criteria for 
p r e d e p o s i t au to logous donation 140]. T h r e e 
categories of patients are considered for PABD: 
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Patients who meet normal donor health criteria: 
Patients who are well and ordinarily able to withstand 
the blood collection procedure but who do not meet 
normal donor selection criteria and patients who are 
unwell. The donor should be between 10 and 65 years 
of age who could be either a male or female and 
should have a haematoerit greater than 35%. If 
patient is <5()kg. the amount of blood removed at a 
time should not be more than 8ml/kg of the body 
weight, and for pcadiatric patients, not more than 
10% of the blood volume should be removed at a 
time. The ABT patient must be screened and found 
negative for HIV, HCV and HBV. 

Contraindications 
A p p r o p r i a t e donor select ion is essent ia l . The 
incidcncc of adverse reactions is no greater in 
p rope r ly s e l ec t ed a u t o l o g o u s dono r s than in 
homologous donors [9]. Administrat ion of oral 
ferrous sulfate allows many patients to meet all of 
their perioperative transfusion requirements [9]. In 
order to avoid wastage, autologous blood donation 
should not be considered in patients without a 
definite surgical date. Other conditions in which it 
is c o n t r a i n d i c a t c d inc lude: C u r r e n t sy s t emic 
infection which could either be viral, bacterial or 
fungal, anaemia with haemoglobin <110 g/L or 
packed cell volume < 33% prior to commencement 
of a u t o l o g o u s co l l ec t ion , d i s o r d e r s such as 
hacmoglob inopa th i c s , pre -ec lampsia , chronic 
obstructive way disease, diabetes mcllitus, severe 
h y p e r t e n s i o n , p s y c h i a t r i c i l lness /ep i lepsy , 
c e r e b r o v a s c u l a r d i s e a s e inc lud ing t r ans i en t 
ischacmic a t tacks or a stroke, cardiac d isease 
especially ischacmic heart disease, such as angina 
and myocardial infarction ancl patient on B brokers 
or ACE inhibitor (isovolacmic replacement). Blood 
donors with poor venous access and those who had 
sustained a delayed faint (weakness or loss of 
consciousness) several hours after collection, should 
not be considered. 

Pro cod urc 
Patients considered suitable for clcclivc surgical 
procedures and are in good general health to tolerate 
phlebotomy arc generally suitable for autologous 
blood collection. However, only patients with a 
reasonable expectation that blood will be transfused 
should be selected and counselled for the procedure. 
Therefore, the hospital should have a maximum 
blood ordering schedule for each surgical procedure 
to engage in PABD. Patients with any cardiovascular, 
cerebrovascular or respiratory diseases which will 
preclude them from allogcncic blood donation should 
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not be considered for autologous blood donation. The 
doctor with clinical responsibility towards the patient 
should determine if patient is fit to undergo the 
PABD. The documentation used to refer a patient 
for autologous blood collection should be signed by 
the medical practitioner and be accompanied by a 
signed patient consent form. The patient must be 
aware that it may be necessary to transfuse allogeneic 
blood. A standard questionnaire administered for 
allogeneic blood donor which include questions 
about high risk factors for transmission of blood 
transmissible disease and medical suitability should 
be completed by the patient at the time of each 
collection. Patients who weigh less than 50 kg should 
have 8ml/kg col lected and the vo lume of 
anticoagulant should also be adjusted accordingly: 

The total blood volume of the patient can be 
calculated using a figure of 80ml/kg. 
Example: Weight of patient 35kg 
Total blood volume 35kg x 80ml/kg = 2800 ml 
Volume of blood to be collected 2800 x 10% = 280ml 
To calculate the amount of anticoagulant required 
for a given volume and hence the amount of excess 
anticoagulapt to be removed, use the following 
equation: 

Volume of blood collcetion x 63 = volume ofanticoagulant 
450 

Example: volume of blood collection; 280 ml 

Volume ofanticoagulant: 280x 63 = 39 ml 
450 

Excess anticoagulant: 63 - 39 = 24 ml A double 
collection pack is required so that, transfer the excess 
anticoagulant into attached plasma bag prior to blood 
collection without breaching the closcd system could 
be performed. 

At least 4-5 units of blood can be collcctcd 
be fo re surgery. Haemoglob in level must be 
determined before each donation which should not 
be less than I10g/1. The blood is collcctcd weekly 
within the four |4] weeks prior to the date ol the 
operation. Blood should not be drawn more than once 
a week, the last donation at least 4-7 day before 
surgery. Occasionally a leap - frog technique can be 
performed in which the oldest blood unit is returned 
to patient to allow another unit (fresher unit) to be 
withdrawn. Intravenous fluids should be considered 
if systolic blood pressure bccomcs less than 100mm/ 
hg following blood collection. Traccability of all 
autologous units must be possible, consequently 
transfusion records must permit tracking of each unit 
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from the patient, through all procedures performed on 
the unit, to transfusion to the patient, o r d i sposa l . 
Autologous collections must be stored and transported 
in a manner similar to that of allogeneic blood but stored 
in a different fridge from allogeneic blood. 

Pcdipack which allows collcction of 250mls 
while containing 35mls of ant icoagulant a rc 
appropriate for children and adults less than 50kg. 
Patients who prc-dcposit should have oral iron 
prescribed before the first donation and continue until 
surgery. Labelled blood bags and sample tubes 
should not be placcd 011 a shared table or trolley 
between two adjacent donors to reduce the risk ol 
transposition. The tests of markers for transfusion 
transmitted infections should be carried out on the 
first and last donations. Prc-transfusion testing 
including a group and antibody scrccn should be 
performed on the patient prior to surgery, as 
allogeneic blood may be required in addition to the 
autologous blood previously collcctcd 

The labels on the donated blood unit must 
clearly state: 
1. Autologous Blood 
2. Unique blood pack number. 
3. Blood group. 
4. Collcction and expiry date. 
5. Place of collcction. 
6. Patient details (name, dale of birth, Hospital 

number). 
7. Patient's signature. 
8. Final destination (ward or theatre at which blood 

will be stored/transfused). 
9. Summary of the test results for infectious disease 

markers 
10.The blood group (ABO / Rh D) and any 

compatibility tests 
With a red ccll storage-life of 35 days at 4°C, 

most healthy adult patients can donate up to three 
red ccll units before elective surgery. Patients may 
be given iron supplements, somet imes with 
erythropoietin, to prevent anaemia or allow more 
donations to be'collected. Although recombinant 
human erythropoietin can stimulate red blood ccll 
production before autologous donation and decrease 
the need for transfusion, it is not clear whether this 
strategy, which can cost thousands of dollars per 
patient, will be cost-cITcctivc [42]. Its use is generally 
not recommended. The Blood Safety and Quality 
Regulations (BSQR, 2005) require that donations for 
PAD must be performed in a licensed blood 
establishment, rather than a routine hospital setting. 
The donations must be processed and tested in the 
same way as donor blood and arc subject to the same 
requirements for traccability. 

A very high level of blood safety is guaranteed 
by the combined effect of careful selection of donors 
on the basis of their history and clinical information, 
serological tests and genomic amplification to scrccn 
for transfusion-transmissible infections. 

Decision on Unused Autologous Blood unit 
The issue of disposition of prc-donatcd blood which 
is not t r ans fused to donor-patients remains 
unresolved. In some transfusion centres, all units arc 
discarded. In others, the blood can be administered 
to other patients if the donor met all the criteria for 
homologous donors and the blood tested negative 
for infectious disease markers [9j. Controversy 
exists concerning whether the costs and potential 
risks outweigh the potential benefits of "crossover" 
use in the general blood supply of unutilized blood 
that was donated for autologous transfusion. 
Individuals with high pie-operative haematocrit are 
able to tolerate more blood loss during surgery and 
have less need for re-transfusion of PABD units and 
may be responsible for increased wastage of PABD 
units [36]. 

The additional cost of autologous blood is a 
function of the discarding of units that were donated 
but not transfused. The first theoretical advantage 
of ABD is prevention of transfusion-transmitted 
disease namely viral infections such as HIV or 
hepatitis virus or emerging virus. Actually, the very 
low residual risk that remains from allogeneic 
transfusion after appropriate selection of donors, 
Icuko-rcduction and nuclear acid testing in developed 
countries docs not argue for allogeneic blood in 
developing country. The effectiveness of autologous 
blood donation and transfusion may not be marked 
but the difference it make in different contexts may 
be significant. Autologous donation programs would 
have the additional advantage of boosting the blood 
bank stock. There is therefore a need to develop a 
clinical-organizational protocol to cncouragc PABD 
as it may hold promise of increase availability of 
blood in low income countries. 

Conclusion 
Considering the tremendous pressure 011 blood 
supply in sub-Saharan Africa, there i£ a need for 
individual hospital transfusion committees to set up 
s tandard guidelines for the use of autologous 
transfusion that would be synchronized with the 
transfusion policies to improve availability of safe 
blood. Once there is an effective collaboration 
between the bloot bank and the attending surgeons, 
blood donors may be recruited and screened at a 
hosp i ta l -based blood bank in contrast to the 
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centralized transfusion centre in the developed 
countries. Patients' families are burdened with the 
responsibility of finding replacement blood donors 
and there are concerns about blood safety. The 
tremendous cost incurred by the execution of 
autologous blood transfusion service in developed 
countries may not be rcplieablc in the developing 
countries. 
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