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Abstract
Background: Blood and its products ordering is a common practice in 
paediatrics. The ready availability of blood and blood components has 
resulted in liberal use. Inappropriate use of blood and blood products 
exposes patients to risk of transfusion transmissible diseases, and allergic 
and haemolytic reactions.

Objective: To assess blood and blood products requisition and utilization 
in a post-neonatal ward in a semi-urban tertiary hospital in Nigeria
Methods: Retrospective analysis of medical records of all transfused 

st st
post-neonatal patients during the study period from 1  July 2015 to 31  
December 2016 to calculate the cross match to transfusion ratio, 
transfusion probability and transfusion index.

Results: The units of blood cross matched were 98 and 90 blood units 
transfused. The cross-match to transfusion ratio was 1.09 indicative of 
signicant blood usage. The transfusion probability was 100% indicative 
of signicant blood usage. The transfusion index was 1.10 indicative of 
signicant blood utilization. 

Conclusion: Transfusion of blood and blood products in the post-
neonatal ward of our setting meet the standard criteria for quality 
indicators for blood utilization. 

Keywords: Blood supply; Blood use; Cross-match to transfusion ratio; 
Transfusion probability; Transfusion index;

half a million units of blood are supplied by 
blood banks nationwide in Nigeria but this 
is insufcient to meet the annual blood 

3 
needs of one and a half million. The 
appropriate transfusion of blood and blood 
products are not limited to the indication 
for the transfusion alone but also include 

4
the volume to be transfused.  It has been 

Introduction
Anaemia is a common clinical problem 

1seen in everyday paediatric practice  and 
blood transfusion is an integral part in its 
management. The number of patients 
requiring blood transfusions is increasing, 
while the donor pool is slightly decreasing 

2
or remains unchanged.  Annually, about 
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children's emergency, neonatal and post-
neonatal wards. The post-neonatal ward 
has an average of 387 admissions annually. 
The independent variables were data 
obtained from patients' medical records 
and transfusion requests which were the 
patients' bio-data, packed cell volume 
(PCV), number of units cross matched, 
volume of blood crossmatched, number of 
units transfused, volume of blood 
transfused, underlying medical condition 
and the type of blood transfused.
The primary outcome variables were the 
various quality indicators for blood 
utilization calculated as:

· Crossmatch to transfusion ratio 
(CT ratio) = number of units cross 
matched divided by number of 

9
units transfused.  A ratio of < 2.5 is 
considered indicative of efcient 

8
blood usage.  It is a novel method 
of measuring the efciency of 

9
cross-matching procedure.  

· Transfusion Probability (%) = 
number of patients transfused 
divided by number of patients 

8
cross matched multiply by100.  A 
value of > 30 % was considered 
indicative of signicant blood 

8usage.
· Transfusion index = number of 

units transfused divided by number 
8

of patients transfused.  A value of > 
0.5 was considered indicative of 

8
signicant blood utilization.

The secondary outcome variable was the 
trigger for use of blood and blood products 
determined using the haemoglobin 
c o n c e n t r a t i o n .  H a e m o g l o b i n 
concentration below 11g/dL was regarded 

10as anaemia.  The patients severity of 
anaemia was classied as mild, moderate 
a n d  s e v e r e  i f  t h e  h a e m o g l o b i n 
concentration are 10 – 10.9g/dL, 7.0 – 

109.9g/dL and <7.0g/dL respectively.
Statistical Package for the Social Sciences 
(SPSS) analytical software version 21 

documented that physicians usually order 
more units of blood than the patients will 
receive to provide safety margin in an 

5
event of unexpected haemorrhage  
The disproportionateness of cross matched 
blood to requirements has been described 
as inefcient utilization of blood bank 

6
services.  The unutilized blood and blood 
products ordered are not available for 
usage by other patients. A study conducted 
at the University of Benin Teaching 
Hospital Blood Bank revealed that the 
probability that cross-matched blood 
might not be used was high as 61% in the 

7 paediatric unit. The aim of this study was 
to assess blood and blood products 
requisition and utilization in a post-
neonatal ward in a semi-urban tertiary 
hospital in western Nigeria with a view to 
minimize waste and maximize the use of 
scarce donated blood..
Methods
The study was a cross sectional one using 
secondary data abstraction conducted in 
the post-neonatal Unit of the Olabisi 
Onabanjo University Teaching Hospital, 

st
Sagamu over an 18 month period from 1  

stJuly 2015 to 31  December 2016. The 
study subjects were all children admitted 
and transfused at the post-neonatal unit 
during the study period. The patients' 
medical records and transfusion request 
forms for all the transfused hospitalized 
children were extracted and entered into a 
predesigned questionnaire. 

Olabisi Onabanjo University Teaching 
Hospital, Sagamu is the only state 
government-owned tertiary hospital in 
Ogun State. The hospital provides general 
paediatric and specialist services to all 
categories of children referred from within 
the hospital and those referred from other 
government-owned or privately-owned 
health facilities based in the State as well as 
neighboring states of the nation. The 
Paediatrics Department has three wards: 
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blood and blood products unit cross-
matched and transfused, while plasma and 
platelet concentrate were the lowest 
number of blood and blood products unit 
cross-matched and transfused. Malaria 
among clinical conditions indicated for 
blood transfusion had the highest number 
of units of cross-matched and transfused 
blood. This was followed by septicaemia 
with 20 units of blood cross matched, and 
only 17 units transfused. 

A total of 48, 560ml of blood and blood 
products were cross-matched, however, 
only 30, 037ml (61.9%) were transfused. 
Packed red cells was the blood type with 
the highest volume of blood and blood 
products cross-matched and transfused, 
while plasma and platelet concentrate was 
the lowest volume of blood and blood 
products cross-matched and transfused. 
Malaria among clinical conditions 
indicated for blood transfusion had the 
highest volume of cross-matched and 
transfused blood. This was followed by 
septicaemia with 10, 000ml of blood cross 
matched, and only 6, 489ml transfused.
Age group 1 – 10 years had the highest 
number of units of cross-matched and 
transfused blood. This was followed by 
infancy group with 21 units of blood cross 
matched, and only 20 units transfused. Age 
group 1 – 10 years had the highest volume 
of blood and blood products cross-
matched and transfused, while >10 years 
age category and infancy had the lowest 
volume of blood and blood products cross-
matched and transfused respectively.

Blood utilization pattern
The calculated indicators for blood 
utilization are shown in Table 3. The 
overall cross-match-to-transfusion ratio 
(C:T ratio), transfusion probability, and 
transfusion index were 1.09, 100.0%, and 
1.10 respectively. In relation to cross-
match-to-transfusion ratio (C:T ratio), 

(Chicago, Illinois, USA) was used to 
pe r fo rm the  s t a t i s t i ca l  ana lys i s . 
Frequencies were calculated for all 
variables and Pearson's Chi-square test 
was used to assess the statist ical 
signicance of difference in blood 
utilization. A P value less than 0.05 was 
considered statistically signicant. 
Ethical clearance was obtained from 
Ethical and Research Committee of 
Olabisi Onabanjo University Teaching 
Hospital, Sagamu. Condentiality of the 
information was assured by using code 
numbers rather than personal identication 
names and keeping questionnaires 
secured. There was no external funding for 
the study.

Results
Triggers for use of blood and blood 
products
During the study period there were 710 
paediatric admissions into the post-
neonatal ward of the hospital with 82 
patients transfused with blood and blood 
products. A total of 90 transfusions were 
given amongst these 82 patients. Eighty 
(88.9%) of the ninety transfusion sessions 
were associated with varying degrees of 
anaemia. About three-quarter (74.5%) of 
the transfusions were associated with 
severe anaemia and this observation was 
signicant (p = <0.001). The most 
prevalent haemoglobin trigger for blood 
transfusion was severe anaemia in all 
clinical conditions except for patients with 
G6PD deciency and intususception (p = 
0.002). The haemoglobin trigger for 
transfusion of blood and blood products in 
our setting is shown in Table 1.

Blood ordering and transfusion pattern
As shown in Table 1, a total of 98 units of 
blood and blood products were cross-
matched. However, only 90 units (91.8%) 
were transfused. Packed red cells was the 
blood type with the highest number of 
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(92.0%) and 25, 773ml (59.9%) were 
transfused to only 73 patients.
More units of blood was cross matched 
than the unit transfused among subjects 
with mild or severe anaemia while the 
mean units of blood cross matched was 
same as mean units transfused among 
subjects with  moderate anaemia. The 
volume of blood cross matched was more 
than the volume transfused irrespective of 
the degree of anaemia among study 
subjects. The mean cross matched to 
transfusion ratio was below 2.5 indicative 
of efcient blood usage among subjects 
with severe anaemia compared with 
subjects having mild to moderate anaemia 
where i t  was 2.5 and above.  The 
transfusion probabilities and transfusion 
index were fairly same irrespective of the 
type of anaemia.

plasma, children with AIDS, age group 
>10years and females had the highest ratio. 
The transfusion probability was 100% 
irrespective of blood type, clinical 
conditions, age group or gender. In relation 
to transfusion index, the ratio was highest 
for platelet concentrate, children with 
cancer, age category >10 years and 
females.
Distribution of blood ordered and 
utilized among subjects according to 
p r e - t r a n s f u s i o n  h a e m o g l o b i n 
concentration
The blood ordering and utilization pattern 
among eighty patients whose pre-
transfusion haemoglobin concentration 
was seen in their medical records was as 
shown in Table 4. For patients with 
documented anaemia, 87 blood units and 
43, 000ml of blood and blood products 
were cross-matched while only 80 units 

100

Table 1: Triggers for use of blood and blood products in the ward
 Mild 

Anaemia 
Moderate 
Anaemia 

Severe 
Anaemia 

No Pre
transfusion 
PCV 
records

p value

Blood Products 

 

Clinical 
Condition 

 
Packed Red Cells 
 
Plasma 
 
Platelets Concentrate 
 
Whole Blood 
 
All 
 
 
AIDS 
Cancer 
G6PD Deciency 
Intussusception  
Malaria  
Renal Disease 
Septicaemia  
Severe malnutrition 
Sickle Cell Disorder 
Tuberculosis 
All 

 
0 (0.0) 
 
1 (33.3) 
 
0 (0.0) 
 
0 (0.0) 
 
1 (1.1) 
 
 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
1 (9.1) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
1 (1.1)

 
7 (12.1)  
 
1 (33.3) 
 
1 (50.0) 
 
3 (11.1)  
 
12 (13.3)  
 
 
0 (0.0) 
0 (0.0) 
1 (25.0) 
1 (100.0)  
2 (8.3) 
2 (18.2) 
5 (27.8) 
1 (12.5) 
0 (0.0) 
0 (0.0) 
12 (13.3)

 
44 (75.9)  
 
0 (0.0) 
 
1 (50.0) 
 
22 (81.5)  
 
67 (74.5)  
 
 
1 (50.0) 
5 (100.0)  
1 (25.0) 
0 (0.0) 
20 (83.4)  
6 (54.5) 
12 (66.7) 
7 (87.5) 
14 (87.5)  
1 (100.0)  
67 (74.5)

 
7 (12.0) 
 
1 (33.3) 
 
0 (0.0) 
 
2 (7.4) 
 
10 (11.1)  
 
 
1 (50.0) 
0 (0.0) 
2 (50.0) 
0 (0.0) 
2 (8.3) 
2 (18.2) 
1 (5.5) 
0 (0.0) 
2 (12.5) 
0 (0.0) 
10 (11.1)

<0.001 
 
 
 
 
 
 
 
 
 
 
0.002
 
 
 
 
 
 
 
 
 

NB: Values in parenthesis are % of number in roll
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Table 3: Blood utilization pattern

 Cross-match 
to transfusion 
ration 

Transfusion 
Probability 
(%)

Transfusion 
Index 

Blood type

Medical condition  

Age Group 

Gender 

Packed Red Cells 
Plasma 
Platelets Concentrate 
Whole Blood 
All 
 
AIDS 
Cancer 
G6PD Deciency 
Intussusception  
Malaria  
Renal Disease 
Septicaemia  
Severe malnutrition 
Sickle Cell Disorder 
Tuberculosis 
All 
 
Infant  
1 – 10 years 
>10 years 
All 
 
Male  
Female 
All 

1.08 
1.33 
1.00 
1.08 
1.09 
 
1.50 
1.00 
1.00 
1.00 
1.00 
1.18 
1.18 
1.00 
1.13 
1.00 
1.09 
 
1.05 
1.09 
1.14 
1.09 
 
1.05 
1.14 
1.09 

100.00 
100.00 
100.00 
100.00 
100.00 
 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
 
100.00 
100.00 
100.00 
100.00 
 
100.00 
100.00 
100.00 

1.05 
1.00 
1.50 
1.19 
1.10 
 
1.50 
1.67 
1.33 
1.00 
1.09 
1.30 
1.33 
1.00 
1.13 
1.00 
1.10 
 
1.05 
1.12 
1.33 
1.10 
 
1.14 
1.29 
1.10 
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reported among children population in 
12

Federal Medical Centre, Birnin Kudu.  
This difference may be related to the study 
duration and the age range of the recruited 
study subjects.  The Birnin Kudu study 
recruited participants including the 
neonates  over  a  one  year  per iod 
culminating in the higher yield of request 
for blood and blood products. The present 
study revealed that severe anaemia was the 
most important haemoglobin trigger for 
the transfusion of packed red cells and 
whole blood. This did not differ according 
to the underlying clinical condition group. 
The recommended cut-off for red cell 
transfusion is at a level below 7g/dL which 

13
is classied as severe anaemia.  Children 
seem to be capable in their ability to 
compensate for lower haemoglobin 
concentration by increased oxygen 

14
extraction and cardiac output.  A previous 
study had reported anaemia as the most 
common indication for blood transfusion 

12within the sub-saharan region.  

Discussion
The number of patients requiring 
transfusion with blood and blood products 
is increasing and this demand exceeds the 
available donated blood and blood 

11
products available in the blood bank.  
Medical doctors while preparing for the 
transfusion session tend to overestimate 
the anticipated blood requirements. It is 
essential that the usage of blood and blood 
products should be rationalised and saved 
for critical situations. Blood is a precious 
gift that is not meant to be wasted. Blood 
ordering and transfusion audit is an 
important measure that needs to be carried 
out regularly in all clinical units that offer 
transfusion services including post-
neonatal wards. These audits serve as a 
surveillance tool which can help in 
formulating guidelines for blood ordering 
and transfusions.
The study showed a blood and blood 
products transfusion request of ninety 
which was lower than the 372 earlier 

Table 4: Distribution of blood ordered and utilized among subjects according 
to pre-transfusion haemoglobin concentration

 Mild anaemia Moderate 
anaemia

Severe anaemia 

Number of unit 
          Cross-matched  
 
          Transfused  
 
Volume of unit (ml) 
 
          Cross-matched  
 
          Transfused median 
 
Cross-match to transfusion ratio 
 
Transfusion Probability (%) 
 
Transfusion Index 

 
2 (2.30) 
 
1 (1.25) 
 
 
 
1, 000 (2.32) 
 
400 (1.55) 
 
2.00 
 
100.00 
 
1.00

 
11 (12.64)
 
11 (13.75)
 
 
 
5, 500 (12.79)
 
2, 735 (10.61)
 
1.00 
 
100.00
 
1.00 

74 (85.06) 

68 (85.00) 

36, 500 (84.89) 

22, 638 (87.84) 

1.09 

100.00 

1.10 

 NB: Values in parenthesis are % of number of total units/volume
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This study demonstrates that cross 
matching blood for use in our post-
neonatal ward exceeds requirement 
considerably – a practice we suspect is 
widespread within our healthcare system. 
Children who need blood and blood 
products transfusion receive a calculated 
volume of blood and blood products 
depending on their weight to achieve a 
target haemoglobin concentration. Any 
miscalculation of this volume is capable of 
leading to either inadequate or excessive 
transfusions which makes the volume 
calculation formula crucial. These ndings 
though not comprehensive, strengthen the 
case for the establishment of institutional 
maximum blood ordering schedule by 
hospital transfusion committees. The 
schedule should be regularly monitored 
and evaluated to verify compliance and 
updated as at when necessary. The 
potential benets include improved 
availability of a vital resource and nancial 
savings through prevention of donated 
blood wastage. The excess requested and 
issued of blood and blood products was 
more pronounced with packed red cells 
and within the age group 1 – 10 years.
The average cross match to transfusion 
ratio of 1.09 observed in this study is an 
indication of efcient and effective 
utilization of blood and blood products 
which is a commendable standard when 
compared to other centres within and 
outside Nigeria with cross match to 

18,  19
transfusion ratio of greater than 2.0.   
The reason for the lower ratio in the current 
study may be attributed to the exclusion of 
the neonatal age group in the study 
subjects unlike the north-western and 
south-south studies. The closer the cross-
match to transfusion ratio is to 1: 1, the 
more accurately the physicians predict 
patient's blood needs and this signies 
efcient hospital transfusion policy and 
practice. The observed difference in cross 
match to transfusion ratios across studies 

Other blood products such as fresh frozen 
plasma and platelet concentrate are 
occasionally used in our post-neonatal 
paediatric ward. This may be attributed to 
the absence of centrifuge machine to 
separate the blood components from the 
whole blood in the study centre with such 
prescriptions being changed to whole 
blood most often. The platelet concentrate 
is usually required in a bleeding patient 

9below a platelet count of 50 × 10 /L but 
9 15

rarely above 100 × 10 /L.
A comment on the use of blood and blood 
products according to clinical conditions is 
desirable as it was observed that malaria 
accounted for about one-quarter of the 
subjects who received blood transfusions. 
This nding showed that malaria is the 
most common clinical condition in our 
setting responsible for anaemia which 
necessitated the use of blood transfusions. 
This nding is consistent with the nding 

16
in Yaoundé, Cameroun.  
The present study revealed that the most 
cross matched and transfused blood 
products were packed cell volume. This is 

12
similar to report by previous authors  in 
resource poor settings where severe 
anaemia from haemolysis by infection and 
infestation still remains an important 
trigger for transfusions of blood and blood 
products.  
The cross match to transfusion (CT) ratio, 
the transfusion probability (%T) and the 
transfusion index (TI) are indices 

5
employed to evaluate utilization of blood. . 
A blood cross match is justied in a clinical 
condition that carry a cross match to 
transfusion (CT) ratio <3, transfusion 
probability (%T) >30% or a transfusion 

5, 8, 9, index (TI) >0.5. The cross match to 
transfusion (CT) ratio could be a useful 
transfusion service quality indicator, since 
it reects how often a cross match is 
performed compared with how many 
blood and blood products are actually 

17issued and transfused.

104

Akodu SO, Adekanmbi FA, Ogunlesi TA



In conclusion, the blood ordering pattern in 
our setting needs to be revised in order to 
minimize over ordering of blood. Our 
results show that 100% of cross matched 
blood is utilized; this is a reection of 
efcient blood usage practice. The 
computed blood indices (C/T ratio, %T, 
and TI) are optimal. Commonly demanded 
and issued components were packed red 
cells and whole blood. The current study 
demonstrated that over ordering of blood 
and blood practice was a prominent 
practice. The protocol for ordering of 
blood and blood products in patients in 
terms of volume to be transfused needs to 
be revised to minimize blood wastage.
This study has some limitations. The main 
limitation is the relatively small number of 
transfusion sessions used to calculate the 
blood indices. A larger transfusion session 
would have permitted a more accurate 
assessment of any statistical difference in 
the blood indices. Thus, the statistical 
analysis presented in this article must be 
interpreted with caution; it is provided to 
give the reader a sense of the blood and 
blood products requisition and utilization 
practice in post-neonatal ward in a semi-
urban tertiary hospital in Nigeria. With a 
larger sample size, different trends might 
become apparent. Since we have not 
scientically estimated the minimum 
sample size for this study, it is imperative 
to mention that this may also limit the 
generalization of the ndings of this study.
Source of funding: 
None
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