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Abstract

Background and aims: Wastage of all blood products is an important issue for health providers worldwide. Optimizing
blood collection and processing would reduce the rate of wastage and improve the efficiency of the blood transfusion
services. The aim of this study is to determine the rate of wastage of blood and blood components and identify its
reasons at two hospitals in Riyadh.

Method: A retrospective study was conducted on the data retrieved from the blood donation centers records on
production and wastage of blood products during the period from November 2016 to October 2017 at two hospitals in
Riyadh. The data were analyzed with MS Excel and SPSS 20.

Results: A total of 3220 units of whole blood were collected in both hospitals during the study period. The most
prepared blood component in both hospitals was packed red blood cells (PRBCs) 96.9%, followed by fresh frozen
plasma (FFP) 58.66%, and platelets (PC) 52.67%. The wastage rates for safe blood components during the study period
were 3.75% for PRBCs, 6.62% for FFP, and 75.8% for Platelets. The highest wastage rate of safe blood components was
for Platelets (75.8%). The major reason for that high rate was delay in getting the results of transfusion transmitted
infection (TTI) tests and some units were expired before released to the blood bank. The total cost for blood wastage
was 262,828.3£ (1,201,125.33 SAR.

Conclusion: This study reported the highest wastage rate for all 3 blood components in comparison with other similar
studies which urge the need to take an action to reduce these occurrences.
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1. Introduction

Transfusion of blood and blood products plays an integral part of patient management. One of the major challenges that
facing any blood transfusion services (BTS) is to supply enough amount of safe blood whenever it needs'2. In many
countries the need for blood surpasses the blood supply. Data from World Health Organization (WHO) showed that
87.5% of developing countries collect less than 50% of their blood needs3. In Saudi we do not have a clear (unbiased)
date about blood supply to demand ratio and the rate of wastage. Due to absence of official body for blood transfusion
services and the transfusion services are mainly in the form of hospital based blood bank. But from our experience, we
assume that the situation in Saudi Arabia like other developing countries in the way that the collected blood covers less
than half of the country need. Therefore, the collected blood needs to be handled with caution, utilized appropriately
and the waste needs to be decreased or eliminated.
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There are many factors contributed to the shortage in blood supply and the wastage, including deficient donor
recruitment plans, inappropriate blood collection and components processing, and poor stock management and
transportation*. According to WHO most of the above mentioned factors are responsible for the loss of around five
million blood units every year>.

This study was done to detect the various reasons for donor blood wastage in Saudi MOH hospitals and suggest some
correction measures.

2. Material and methods

This is a retrospective cross-sectional study, data about the amount of collected blood each month, number of prepared
units of blood and its component, number of discarded units, and reason for the discard was collected directly from the
participated hospitals via reviewing blood donor centers records in the period from November 2016 to October 2017.
The participated hospitals were two, one is a general hospital (GH) with a capacity of 150 to 200 beds and the other is
a specialized hospital (SH) with a capacity of 350 to 400 beds. Both hospitals in Riyadh and for both the tests for TTI are
done in Central Blood bank screening laboratory.

Wastage rates were calculated using the following formulas:

e Wastage rate for any blood components = (Number of units which were discarded / Total number of
prepared units) X 100.

e  Wastage rate for any safe blood components = (Number of TTI negative units which were discarded / Total
number of prepared TTI negative units) X 100.

To calculate the cost of wasted blood products and because we don't have a local price list, United Kingdom NHS blood
and components price list 2016/17 was used as reference in spite of the presence of some differences in the way of
doing TTI tests between the two countries.

The collected data were first entered in MS Excel and later analyzed using SPSS version 20.

3. Results

3.1. Blood and blood components collected during the study period

A total of 3220 units of whole blood were collected in both hospitals during the period from November 2016 to October
2017. Mean blood unit (+ SE) collected each month during the study period were 144.5+ 43.86 for SH and 115.42 +
50.4 for GH. The most prepared blood component for both hospitals was packed red blood cells (PRBCs) 96.9%, followed
by fresh frozen plasma (FFP) 58.66%, and platelets (PC) 52.67%. Table 1 shows the amount of blood components
collected during the study period for each hospital.

Table 1 Amount of blood components prepared during the study period for each hospital

Blood component | SH No. Units | GH No. Units | total
PRBCs 1734 1385 3119
FFP 859 1030 1889
PC 851 845 1696
Cryoprecipitate 0 0 0

3.2. Blood wastage during the study period

The wastage rates were 15.59%, 24.6%, and 76.2% for PRBCs, FFP, and PC respectively. The wastage rates for safe blood
components were 3.75% for PRBCs, 6.62% for FFP, and 75.8% for PC. Figure 1 demonstrated the wastage rates for
safe blood at each hospital during the study period.
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3.3. Reasons for blood wastage

The highest wastage rate for safe blood components was for PC (75.8%). The major reason for that high rate was delay
in getting TTI tests results. The other reasons for safe blood wastage include broken bag, clotted blood, or showed signs
of abnormal appearance such as underweight, overweight, and plasma/ platelets with high RBCs contamination. Table
2 shows the causes for safe blood wastage during the study period.

Table 2 Reasons for safe blood and blood components wastage

Reason for blood wastage | % of total safe blood

Broken bag 0.71%

Clotted blood 1.22%

Underweight 0.93%

Overweight 0.64%

Expired unit* 45.2%

(all are platelets)

Red cell contamination 1.2%
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Figure 1 Wastage rates for safe blood components

3.4. The cost of blood wastage

The production cost according to United Kingdom NHS blood and components price list for year 2016/17 for one unit
of PRBCs, FFP, and PC is 102£, 28.45£, and 193£ respectively. During the study period the wastage of safe blood
component was 101 units of PRBCs, 125 units of FFP, and 1296 units of PC with a total cost of 262,828.3£ (1,201,125.33
SAR) in only 2 hospitals in the heart of Riyadh and for one-year observation.

4. Discussion

This study attempts to analyze the wastage at two of MOH hospitals in Riyadh during the period from November 2016
to October 2017. A close review of the collected blood would help to focus on the areas of frequent wastage and
understand the main cause for blood wastage. This would further help to design intervention programs or measures to
prevent such wastage and also increase the awareness for wastage issue throughout MOH hospitals in general.

Of the three blood components prepared by the participated hospitals, packed red blood cells (PRBCs) were the most
frequently prepared (96.9%) followed by fresh frozen plasma (FFP) (58.66%) and Platelet (52.7%). Because of high
demand, PRBCs were the most prepared blood component in other studies ¢7 as well. Platelet was the least prepared
component in this study, which contradicted the results of other similar 8 studies where cryoprecipitate or whole blood
were the least prepared products. That contradiction might be due to that most of MOH hospitals at the time of the study
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have stopped using whole blood for transfusion and for quality issues cryoprecipitate preparation was stopped. The
causes for platelet being the least prepared component in this study could not be found via reviewing the blood donation
records. However, after interviewing the staff in both centers, the main causes were a shortage of staff together with
short working time. That means for around 40% of the collected blood in both centers only PRBCs were prepared and
platelet rich plasma (PRP) were discarded (hidden wastage) without taking the need for FFP and platelet in the account.
Because of lack of records for that hidden wastage, it was not included in the calculation of the wastage rate in this study.

Table 3 Comparison of Platelet wastage rate obtained in previous similar studies

Study by Wastage rate | Main reason for wastage

Roy & Pal 2015 11 32.35% Expired (at hospital blood bank)

Mohebbi Far etal 20137 | 16% Expired (at hospital blood bank)

Morish et al 2012 12 6% Platelet units was contaminated with > 2 ml of RBCs

Current study 75.8% Expired (at blood donation centre before released to blood bank)

This study also showed that over one-year period, the wastage rates for safe blood components were 3.75% for PRBCs,
6.62% for FFP, and 75.8% for PC. The wastage rate for PRBCs in the current study was higher than Novis study where
the overall wastage rate of PRBCs (donation center + hospital blood bank) was ranged from 0.1% to 0.7% °10. The major
cause for the high PRBCs wastage rate in this study was clotted blood, which can be due to lack of phlebotomy technique
training, low flow rate, inappropriate blood to anticoagulant ratio, poor mixing, defect in anticoagulant or defect in the
bag.,

The wastage rate for FFP in Novis study was 2% to 2.5% °10 compared to 6.62% in this study. That high rate was mainly
due to plasma contamination with RBC as a result of ineffective separation of plasma from red cells during centrifugation
or processing due to human or centrifuges factors. Platelet concentrates scored the highest at 75.8% when compared
with the other blood components. The reasons behind that high rate was mainly because the platelet units reached their
expiry date before the release of TTI results from Central Blood Bank Lab. As compared with other similar studies shown
in Table3, it was observed that higher rate of platelet concentrates wastage was shown by this study.

Despite the increasing cost for producing safe blood globally, the wastage in MOH hospitals is high according to the
current study, which in terms of money estimated to be 1,201,125.33 SAR (262,828.3£) in only 2 hospitals for only one
year observation. More than 80% of that wastage was Platelet concentrates. Bearing in mind that the above mention
cost was according to United Kingdom NHS blood and components price list 2016/17 where the nuclear acid test (NAT)
for hepatitis B &C and HIV are done as a mini-pool of 6 donor samples while in Saudi MOH hospitals, it is done as
individual test (ID-NAT) which increase the production cost and makes the estimated cost for wasted blood higher than
the above mentioned value.

The current study recommends the following steps to reduce the wastage of blood and blood products:
Develop and Implement targets for blood and blood product wastage.

Develop an education and training framework to ensure better blood collection and processing.

Better distribution of manpower and machines according to the workload.

Enhance the awareness of the cost of blood and blood products through:

o Incorporation of individual unit price in all blood bank reports.
o Additional of a price label on all blood products units.
o Before the two mentioned points above the MOH needs to develop a national price list for blood and blood
products.
e Improve the collection, analysis, and distribution of data relating to blood and blood product discards.

This study is retrospective, which means only information available in the records was collected for the study. Due to
this limitation it was not possible to determine the rate and cost for hidden wastage.
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5. Conclusion

This study reported the highest wastage rate for all 3 blood components in comparison with other similar studies which
urge the need to take an action to reduce these occurrences.
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