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Abstract: Background: Red blood cells and platelet concentrates are frequently used in paediatric oncology. There is little 

literature on the indications and costs of this adjuvant therapy. 

Aim: To retrospectively evaluate the indications, amounts and costs of transfusing blood products in 2008 in the Depart-

ment of Paediatric Oncology at Tygerberg Children’s Hospital, Cape Town. 

Material and Method: The patient records were analyzed for age, sex, disease and stage, indications for transfusion and 

type of blood product as well as amount. The costs were obtained from the Blood Bank for each item released for every 

patient. 

Results: Thirty-nine children with cancer were transfused, between one unit and 34 units of blood products per patient, 

during their treatment in 2008. The total cost of this therapy in 2008 was ZAR 941,966 = USD 125,595 = EUR 89,711. 

The maximum cost per patient amounted to ZAR 70,682 = USD 9,424 = EUR 6,731 and the minimum ZAR 914 = USD 

121 = EUR 87. The average expenditure per patient was ZAR 24,125 = USD 3,216 = EUR 2,297. The management of 

leukemia required the highest usage of blood products per patient. 

Conclusion: The use of blood products is indispensable during the treatment of numerous haematology – oncology diseases. 

Their indications should be specified in internal protocols and their actual use should be audited frequently due to the  

considerable costs. 
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INTRODUCTION 

 Transfusion with blood products is essential therapy for 
many serious diseases [1, 2]. In haematology and oncology 
the use of blood products is crucial in the management of 
leukaemia, aplastic anaemia, haemophilia and many other 
conditions.  

 Donated blood requires extensive processing and testing 
before being transfused. A unit of blood is therefore both 
expensive and a limited resource world wide, however South 
Africa is self-sufficient in blood products. Blood transfusions 
and services rendering them are regulated under international 
standards by the South Africa’s Human Tissue Act 65 of 
1983 and by regulations issued by the Minister of National 
Health and Population Development. There are two non-
profit independent services in South Africa, the Western 
Province Blood Transfusion Service (WPBTS) and South 
African National Blood Service (SANBS).  

 Clinical transfusion guidelines for paediatrics are limited 
and vary in their application [3-8]. Guidelines in children  
are different from those in adults, because of growth and  
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development that must be taken into consideration. With  
the limited data available on the indications, safety and effect 
on outcome of blood transfusions in paediatrics, it remains 
difficult to establish a universal transfusion guideline. With 
variations between different centres, many physicians devi-
ate from established guidelines. There are no controlled trials 
upon which to base decisions about blood products transfu-
sions in this age group. The decision therefore depends on 

clinical judgment, taking into account the child’s general 
condition, the presence or absence of bleeding and whether 
or not there are signs of hematological recovery [7]. 

 Blood products can contribute significantly to the costs 
of a medical facility, especially in haematology and oncol-
ogy, where they are frequently used [8-10]. There is no data 
available on the cost and indications of blood transfusions in 
paediatric oncology in a third world country. On a continent 
where gross domestic product figures per capita, excepting 
South Africa, rarely exceed 2000 $, and in many countries in 
fact are less than 1000 $, the expenditure incurred by the use 
of blood products in children may be unaffordable.  

 This study proposes to evaluate the indications of blood 
transfusions, estimate the costs of blood transfusions, and 
look at the spectrum of diseases and products transfused in 
an African Paediatric Oncology Unit over one year.  
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METHODS 

 The study was conducted in the Department of Paediatric 
Oncology, Tygerberg Children’s Hospital in Cape Town, 
South Africa. The patient records were analyzed retrospec-
tively for age, sex, disease and stage, indication and type of 
blood product transfused. Costs were obtained from the 
WPBTS for each item released for every patient. The study 
population included all paediatric oncology patients (birth to 
17 years old) who received a blood product in the Oncology 
Unit, in the year 2008. 

 All patients who presented at our hematology oncology 
unit which serves a large area in Western Cape were  
included. The unit is governmental and all patients have  
free access. The large majority of the patients have a  
low socioeconomic status with an average income of less 
than R36,000 ($4,860) per year/ single person or R50 000 
($6,750) per year / family income. 

 Exclusion criteria were adults (18 years and older), no 
oncology disease, transfused outside Oncology Unit and 
Haemophilia. Blood products included in the study were 
divided into seven groups. Data were then processed and 
transferred to an Excel spreadsheet to be analyzed by spe-
cific statistical methods. 

 Our pediatric hematology oncology unit at Tygerberg 
Children’s Hospital in Cape Town has a set of transfusion 
guidelines. Those guidelines are in most cases followed by 
the physicians, exceptions are permitted and the guidelines 
in few occasions were adapted to the needs of the patients. 
Prophylactic platelets transfusions were not used. 

 The currency used was the South African Rand (ZAR). 
Conversions to United States Dollar (USD) and Euro (EUR) 
were made at the existing rate at the time of writing.  

RESULTS 

 Forty-two children with cancer were transfused, between 
one and 34 units of blood products per patient, during their 
treatment in 2008 (Table 1). A total of 450 units were trans-
fused. The most common product used was adult leukocyte 
depleted red cell concentrate. More pooled random donor 
platelets were used compared to single donor aphaeresis 
mega units. The haemoglobin value ranged from 3.6 to 
9.2g/dl for red cell concentrate (RCC) and platelet count 
from 3 to 50 x 109/L for platelet transfusions. Fresh frozen 
plasma was used infrequently.  

 The total cost of this therapy in 2008 was ZAR 941,966 = 
USD 125,595 = EUR 89,711 Table 2. The maximum cost 
per patient amounted to ZAR 70,682 = USD 9,424 = EUR 

6,731 and the minimum ZAR 914 = USD 121 = EUR 87. 
The average expenditure per patient was ZAR 24,125 = USD 
3,216 = EUR 2,297. Acute Lymphocytic Leukaemia (ALL) 
accounted for the most products transfused, with the highest 
cost over all. 

 The protocol used for the treatment of leukemia was the 
German BFM 2004. The total cots of treatment of ALL is 
around R 500,000 ($68,000). Most common complications 
seen were viral infections, followed by bacterial infections, 
febrile neutropenia and mucositis. The cost of antibiotic 
therapy was not collected. The total days spent in hospital 

varied between few days to few weeks. Children of families 
with poor socioeconomic circumstances and who live far 
from the hospital were accommodated  in special facilities. 

Table 1. Baseline Characteristics 

Number of patients 42 

Age  

Range 4m-17y 

Mean 7y4m 

Sex 

Female (%) 20 (48) 

Male (%) 22 (52) 

Units transfused per patient 

Range 1-34 

Mean 11 

Transfusions per patient 

Range 1-26 

Mean 8.4 

 

 The management of osteosarcoma required the highest 
usage of blood products per patient, but the highest cost per 
patient was registered in a case of chronic myeloid leukae-
mia in a blast crisis (CML). This was due to the use of more 
expensive single donor apheresis units in CML, while less 
costly random donor pooled platelets were used in the os-
teosarcomas. Nephroblastoma and aplastic anaemia had high 
costs per patient, but relative low number of units per pa-

tient. This was due to the usage of more platelets compared 
to the less expensive RCC. Among the leukaemias, CML 
with blast transformation was the most expensive per patient, 
followed by acute myeloid leukaemia, with acute lymphatic 
leukaemia at half the cost. 

Table 2. Products Transfused 

 Units Costs 

Red Cells Concentrates  213 R 249,811 

Platelets Pooled 83 R 309,702 

Platelets Mega Units 70 R 312,860 

Platelets Pediatrics 47 R 42,686 

Red Blood Cells Pediatrics 27 R 20,741 

Fresh Frozen Plasma 9 R 5,850 

Fresh Frozen Plasma Pediatrics 1 R 316 

Total 450 R 941,966 

 

 The most common indication for RCC transfusion was 

haemoglobin less then 8 g/dL, with high risk for develop-
ment of symptomatic anaemia with no other medical therapy 
likely to correct the anaemia. This indication was followed 
by symptomatic anaemia. The most common indication for 
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platelets was a count of less then 50 x 109/L with active 
bleeding or before surgical procedure. This was followed by 
a platelet count of less then 10 x 109/L. 

DISCUSSION 

 The use of blood products is indispensable during the 
treatment of numerous haematology and oncology diseases. 
Medical units are under increasing financial pressure and it 
is clear that blood products contribute significantly to the 

expenditure of a paediatric oncology unit. In this study we 
excluded other additional costs like pre-transfusion testing, 
some product preparation fees, infusion costs, intravenous 
lines, blood filters, adverse reaction management, labour, 
extra charges for blood bank, including after hour and can-
cellation fees. Previous studies showed that these extra costs 
would add significantly to the total costs of transfusing blood 
products [9-11]. The transfusions for haemophilia patients 
were not included. There are also noteworthy differences in 
the cost of units between the two blood transfusing services 
in South Africa. A unit RCC cost for example ZAR 749 = USD 

99 = EUR 71 from the WPBTS and ZAR 1128 = USD 150 = EUR 

107 from SANBS [12, 13]. 

 The two organizations, the Western Province Blood 

Transfusion Service (WPBTS) and South African National 
Blood Service (SANBS) are two separate companies work-
ing independently with rates determined individually by their 
specific budgets, expenses, income, est. 

 As Tygerberg Hospital is located in Cape Town, units in 
this study were issued by the WPBTS. Further studies are 
needed to look at the full costs of transfusing blood products. 

 Platelet transfusions are not indicated in all causes of 
thrombocytopenia and may be contraindicated in certain 
conditions. Overall our guidelines were the same as first 
world counties, but compared to studies by Apelseth et al. 
[14], Cochrane Database Systemic Review 2004 [15] and 
Guidelines for the use of platelet transfusions in British 
Journal of Haematology [16], there were a few differences 
between transfusion services in developed and undeveloped 
countries. Single-donor apheresis platelet concentrates are 

used for the same indications, but due to higher costs and 
unavailability, pooled platelet concentrates may be used 
more frequently. Use of platelets prophylaxes were not given 
routinely, but platelet transfusions were given if count was 
less than 10,000/uL in bone marrow failure (due to disease, 
cytotoxic therapy or irradiation). Some guidelines uses a 
threshold of 5,000/uL for patients without any risk factors, 
but we generally used the higher value [16, 17]. With active 
bleeding or before surgical procedure we used the same val-
ues, but before LP value of Pl <30,000/uL was used in our 
hospital. Other challenges were unavailability of blood prod-
ucts, especially Single-donor apheresis platelet concentrates. 

The delay in blood results and issuing products were longer 
then compared with developed countries.  

 This is the first attempt to characterize financially the 
effort of fighting paediatric cancer in Africa using blood 
products. The final cost figure obtained as average per  
patient is definitely affordable in a resource-rich country; 
however, we believe that in many African countries it may 
be difficult to fund such therapy. 

 There are many challenges when establishing a universal 
transfusion guideline for paediatric oncology. The indica-
tions for blood transfusion are numerous, but vary between 

different centres. Guidelines use, for example, absolute val-
ues as an indication for a transfusion. This may be challeng-
ing as not all patients with haemoglobin under a certain 
value will benefit from a transfusion and someone that does 
not qualify, may benefit from it. In our review we felt that 
although some patients qualified for a transfusion, it was 
doubtful if they benefited from it. Further studies need to 
evaluate the appropriate transfusion level of haemoglobin 
that is age and disease specific, in correlation with the effect 
on outcome.  

CONCLUSIONS 

 This is the first attempt at evaluating the costs and  
patterns of transfusion usage in paediatric oncology in an 
African country. 

 With the ever increasing financial pressure and limited 
resources, we need to critically review our practice and draw 
strict guidelines in order to optimize the use of blood prod-
ucts. Their indications should be specified in internal proto-
cols and their actual use should be audited frequently due to 
the considerable costs. Reducing the inappropriate use of 
blood products will not only save money, but ease work load 
and decrease adverse effects. Alternative products like re-
combinant human erythropoietin and haemoglobin-based 
oxygen carriers need to be evaluated further. Erythropoietin 
appears to be cost-effective for reducing RBC transfusions in 
heterogeneous ICU populations, but needs to be evaluated 
further [18].  
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