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ABSTRACT

Background: This study aims to analyze the cost of the entire transfusion
process in Turkey including evaluation of the cost of transfusion from
the perspective of hospital management and determination of savings
achieved with the transfusion improvement program.

Methods: Invoices, labor, material costs were calculated with
micro-costing method, while general production expenses were
calculated with gross costing method between January 2018 and
December 2019. Unit costs for each blood product were calculated
separately by collecting unit acquisition costs, material costs, labor
costs, and general production expenses and, then, distributed into six
different blood products as follows: erythrocyte suspension, fresh frozen
plasma, pooled platelet, apheresis platelet, cryoprecipitate, fresh whole
blood. The total costs for 2018 and 2019 were calculated and the savings
achieved were estimated. The Turkish Lira was converted into the United
States Dollar ($) currency using the purchasing power parity.

Results: In 2018/2019, the blood component transfusion cost was
$240.90/251.18 for erythrocyte suspension, $120.00/128.67 for fresh
frozen plasma, $313.50/322.19 for pooled platelet, $314.24/325.73 for
apheresis platelet, $104.95/113.99 for cryoprecipitate, and $189.91/209.09
for fresh whole blood. The total transfusion cost was $6,224,208.33
in 2108 and $5,308,148.43 in 2019. As a result of the transfusion
improvement program launched in 2019, the amount of blood components
decreased by 23.24%, compared to the previous year, and a saving of
$916,059.9 was achieved.

Conclusion: The transfusion is a burden for both the hospital management
systems and the country's economy. To accurately calculate and manage
this economic burden is important for sustainable healthcare services.

Keywords: Cost, cost-effectiveness, patient blood management, transfusion,
transfusion improvement program.
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Amag: Bu calismada hastane yonetiminin perspektifinden transfiizyon
maliyetinin degerlendirilmesi ve transfiizyon iyilestirme programi ile
elde edilen tasarruflarin tespit edilmesi dahil olmak iizere, Tiirkiye’de
tiim transfiizyon siirecinin maliyeti analiz edildi.

Calisma plani: Ocak 2018-Aralik 2019 tarihleri arasinda faturalar,
personel ve malzeme maliyetleri mikro maliyetlendirme yontemi
ile genel iiretim maliyetleri ise briit maliyetlendirme ile hesaplandi.
Her kan iirlintiniin birim maliyeti; birim alim maliyeti, malzeme
maliyeti, personel maliyeti ve genel iiretim maliyeti toplanarak ayri
ayrt hesaplandi ve ardindan su altt kan iriiniine dagitildi: eritrosit
siispansiyonu, taze donmus plazma, havuzlanmig trombosit, aferez
trombosit, kriyopresipitat ve taze tam kan. 2018 ve 2019 yillarina ait
toplam maliyet hesaplandi ve saglanan tasarruf olgiildii. Tiirk Lirasi,
satin alma giicili paritesi kullanilarak Amerika Birlesik Devletleri Dolar
kuruna ($) cevrildi.

Bulgular: 2018/2019 yillarinda kan bileseni transfiizyon maliyeti
sirastyla eritrosit siispansiyonu i¢in 240,90/251,18$, taze donmus plazma
icin 120,00/128,67$, havuzlanmig trombosit i¢in 313,50/322,198, aferez
trombosit icin 314,24/325,73%, kriyopresipitat icin 104,95/113,99$ ve
taze tam kan icin 189,91/209,09$ idi. Toplam transfiizyon maliyeti
2018 yilinda 6.224.208,33% ve 2019 yilinda 5.308.148,43$ idi.
2019 yilinda baglatilan transfiizyon iyilestirme programi sonucunda,
bir onceki yila kiyasla, kan iiriinii miktar1 %23.24 oraninda azalarak,
916.059,9$ tasarruf saglandi.

Sonu¢: Kan transfiizyonu hem hastane yonetim sistemleri hem de
iilke ekonomisi i¢in bir yiiktiir. Bu ekonomik yiikii dogru bir sekilde
hesaplamak ve yonetmek, siirdiiriilebilir saglik hizmetleri i¢in 6nemlidir.

Anahtar sozciikler: Maliyet, maliyet etkinligi, hasta kan yonetimi, transfiizyon,
transfiizyon iyilestirme programi.
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It is important to evaluate the cost and
suitability of diagnosis and treatment methods for
the sustainability of health services according to
quality standards. With the advances in medical
technology, hospitals have become socioeconomic
institutions, constituting a significant part of health
expenditures.''?! Hospital cost accounting is an
information system that records and reports financial
information on health services with its techniques.
The main purpose of this system is to determine
unit costs and to assist in cost control, planning, and
decision making.”® Studies which shed light into the
financial decisions of hospital managers are called
hospital cost analysis.™

Allogeneic blood transfusion causes variable
costs according to different applications in treatment
expenditures.’! It imposes an economic burden to
purchase, test and prepare the component suitable
for transfusion, deliver blood components to
relevant clinics, apply to the recipient, monitor,
treat transfusion-induced reactions, disposal of it as
medical waste, and file all mandatory information.

Hospitals are not standard manufacturing
companies; therefore, the cost calculation of
hospitals involves more complex processes. In a cost
analysis study, the spectrum is among the bottom-up
(micro-costing) and the top-down (gross costing)
approach.ly Each component of resources used in
the micro-costing method (such as laboratory tests,
medications, or labor hours) is determined and the
unit cost is derived from each. It is a frequently used
method to calculate the costs more precisely where
there is an inventory of all resources used. However,
there is no single micro-costing methodology. The
methodology used may differ depending on the data
set and the objective of the study. The data collected
in this context can include administrative data sets,
patient charts, hospital accounting systems, or direct
observation results.”? A hybrid model including
micro-costing and gross costing methods can also be
used in cost calculations.!®!

It is a complex process to calculate the cost of
the blood transfusion process, regardless of which
costing method is used. To calculate the exact cost
of the transfusion process, it is first necessary to
know the transfusion cost of the “l1 Unit” blood
component. In this study, we aimed to analyze the
cost of the entire transfusion process in Turkey
including evaluation of the cost of transfusion
from the perspective of hospital management and
determination of saving achieved as a result of the
improved transfusion process efforts.

PATIENTS AND METHODS

This retrospective study was conducted at
Kartal Kosuyolu High Specialization Education and
Research Hospital with a bed capacity of 465, by
calculating the costs of blood components used in
all clinics between January 1%, 2018 and December
31%, 2019. In this study, the total cost of six different
blood components including erythrocyte suspension
(ES), fresh frozen plasma (FFP), pooled platelet
(PT), apheresis platelet (AP), cryoprecipitate (CRY),
fresh whole blood (FWB) was calculated. The study
protocol was approved by the Kartal Kosuyolu High
Specialization Education and Research Hospital
Ethics Committee (No: 2020.4/05-310).

In our center, thoracic surgery and oncological
colorectal surgery are performed along with surgical
and medical cardiovascular interventions. The hospital
has a closed area of 41,249 m? and the transfusion
center has an area of 450 m?. While 22,444 patients
were hospitalized in 2018, a total of 4,616 surgeries
and 24,495 catheters were performed, and emergency
service was provided to 69,288 patients. In 2019,
22,270 patients were hospitalized, a total of 5,123
operations, 20,413 catheters were performed, and
emergency service was provided to 72,193 patients.®!

Each main process was defined along the transfusion
chain, the frequency and utilization characteristics of
these processes were determined, the sub-activities of
each main step were established, and the time required
for these activities was calculated. The unit cost of
each blood component was calculated by adding up the
material cost, labor cost, and general production cost
caused by each activity. The currency of Turkish Lira
(") was converted to United States (US) Dollars ($)
using purchasing power parities; i.e., rates of currency
conversion eliminating price differences between
countries. As a result, a sum of money would have the
same buying power in each country. Exchange rates
declared by the Organisation for Economic Co-operation
and Development (OECD) for 2018 and 2019 years
were used in this conversion. A retrospective hybrid
model was used, where labor and material costs were
calculated by micro-costing and general production
costs by gross costing. The calculation methods of these
costs were based on the following four items:

1. Acquisition cost: There is no purchase cost for
the blood component as only fresh whole blood
from the Turkish Red Crescent is prepared in
the hospital. For other blood components, a
fee is paid to the Red Crescent by the hospital
according to the amount of the components
(delivered or used).
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Table 1. Procurement and raw material costs ($)

2018 2019

ES FFP PP AP CRY FWB ES FFP PP AP CRY FWB
HBsAg 0.00 0.00 0.00 0.00 0.00 4.88 0.00 0.00 0.00 0.00 0.00 4.88
Anti-HIV 0.00 0.00 0.00 0.00 0.00 4.88 0.00 0.00 0.00 0.00 0.00 4.88
Anti-HCV 0.00 0.00 0.00 0.00 0.00 5.20 0.00 0.00 0.00 0.00 0.00 5.20
Anti syphilis Ag 0.00 0.00 0.00 0.00 0.00 6.63 0.00 0.00 0.00 0.00 0.00 6.63
Blood Bag 0.00 0.00 0.00 0.00 0.00 9.20 0.00 0.00 0.00 0.00 0.00 9.20
Injector *3 0.56 0.56 0.56 0.56 0.56 0.56 0.49 0.49 0.49 0.49 0.49 0.49
Cannula 0.59 0.59 0.59 0.59 0.59 0.59 0.52 0.52 0.52 0.52 0.52 0.52
Gloves *10 2.33 2.33 2.33 2.33 2.33 2.33 2.05 2.05 2.05 2.05 2.05 2.05
Hemogram 1.95 0.00 0.00 0.00 0.00 1.95 1.72 0.00 0.00 0.00 0.00 172
Cross match 7.21 0.00 0.00 0.00 0.00 7.21 7.21 0.00 0.00 0.00 0.00 7.21
ABO +Rh 591 0.00 0.00 0.00 0.00 591 591 0.00 0.00 0.00 0.00 591
determination
Leukocyte filter 0.00 0.00 0.00 0.00 0.00 59.10 0.00 0.00 0.00 0.00 0.00 52.11
ETDA tube *2 0.29 0.00 0.00 0.00 0.00 0.29 0.25 0.00 0.00 0.00 0.00 0.25
Dry tube 0.00 0.00 0.00 0.00 0.00 0.21 0.00 0.00 0.00 0.00 0.00 0.21
Blood set 1.11 1.11 1.11 1.11 1.11 0.00 098 0.98 0.98 0.98 098 0.00
Supply cost 13537 43.03 23573 204.60 2587 000 13537 4303 23573 20460 2587 13537
Total 154.51 47.07 23977 208.64 2991 101.25 15532 4761 24031 209.19 3045 108.92

ES: Erythrocyte suspension; FFP: Fresh frozen plasma; PP: Pooled platelets; AP: Apheresis platelet; CRY: Cryoprecipitate; FWB: Fresh whole blood; HBsAg: Hepatitis
B surface Antigen; Anti HIV: Anti Human Immunodeficiency Virus Antibody; Anti HCV: Anti Hepatitis C Virus Antibody; ETDA: Ethylenediaminetetraacetic acid.
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Material cost: The added material is calculated
by adding the tests and process costs, making
any of the components ready for transfusion over
the cost of obtaining the supplied component.

Labor cost: During the blood transfusion
process, six different personnel are employed,
namely nurse, perfusionist, clinician doctor,

Table 2. Labor time and expenses

co-doctor, and porter. The total time each
staff participated in the transfusion process is
calculated on average by observation and labor
costs per min are estimated.

General production cost: The general
production costs for each blood component
include municipal water, fuel and electricity

Working time (min)

Cost per min ($/USD)

ES FFP PT AP CRY FWB 2018 2019
Nurse 55 30 30 30 30 55 0.54 0.60
Perfusionists 10 10 10 10 10 10 0.56 0.62
Anesthesiologist 10 10 10 10 10 10 1.31 1.44
Clinician doctor 10 10 10 10 10 10 1.76 195
Assistant doctor 10 10 10 10 10 10 0.80 0.88
Porters staff 25 25 25 25 25 25 0.40 0.44
The total time 120 95 95 95 95 120
2018 Unit labor fee ($) 83.90 70.40 70.40 70.40 70.40 83.90
2019 Unit labor fee ($) 92.59 77.69 77.69 77.69 77.69 92.59

ES: Erythrocyte suspension; FFP: Fresh frozen plasma; PT: Pooled platelet; AP: Apheresis platelet; CRY: Cryoprecipitate; FWB: Fresh whole blood.
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consumption, computer service purchase
fee, telephone subscription fees, information
subscription, and internet access fees,
computer service purchase expenses, insurance
expenses, medical waste, disposal and shipping
service expense, archive rental expense, and
depreciation expense.

The one-year total cost obtained from the hospital
accounting information system was first assigned
to the transfusion center and, then, to six different
blood components processed in the transfusion center.
Electricity, water, and fuel expenses are distributed
based on the per m? computer service purchase
expense, telephone subscription fee, information and
internet access fee, insurance expense, archive leasing
expense were distributed based on the total number
of staff working in the blood center (10 employees).
Inventory depreciation expense was calculated as 20%
of the monetary value of inventory in accordance
with the notification of the General Directorate of
Accounting of Turkey.”’ Healthcare centers pay a fee
for medical waste management with a varying cost
per kg of the medical waste. Therefore, the amount
of medical waste generated by the blood center in
one year was proportioned to the total medical waste
amount (kg) of the hospital for one year and this rate
was applied to the expense (7) of the total medical
waste disposal and transportation service.

After the total production costs of the blood
center were calculated in this way, general production
costs (variable costs such as electricity, water,
maintenance and repair, medical waste disposal and
transportation service and depreciation costs) were
distributed according to the ratio of six different blood
components in the total number of transactions. Since
fuel, computer service purchase, telephone, information
and internet access, insurance and archive rental
expenses were independent of production amount, they
were distributed equally to these six different blood
components. Unit costs for each blood component for
2018 and 2019 were calculated separately by collecting
unit acquisition costs, material costs, labor costs, and
general production expenses.

RESULTS

Calculated costs for blood component supply,
materials and testing to prepare the units for transfusion
are shown in Table 1.

The FWB donation was done in our center. Other
blood components fees underwent additional tests and
processes for transfusion. There was no change in the
fees paid to Turkish Red Crescent in 2018 and 2019.
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Table 4. Unit and annual total costs of blood component

2019

2018

FWB

CRY
30.45
77.69
5.85

PP AP
209.19

240.31

FFP
47.61

ES
155.32

AP CRY FWB
2991

208.64

PP
239.77

FFP
47.07
70.40

ES
154.51

108.92

101.25

Cost material

92.59

77.69
38.86

70.40 70.40 83.90 92.59 77.69 77.69
476 4.19

35.19

70.40
3.33

83.90
2.49

Workmanship

7.58

3.37

3.27

4.64

2.54

General production

expenses

209.09
93,381.86

128.67 322.19 32573 113.99
83,892.73

1.057,386.64  605,390.63

251.18
3.449,355.55

313.50 314.24 104.95 189.91
19,168.30  93,298.48  159,906.00

663,364.56

120.00
1,626,030.65

240.90
3,662.,440.35

Total unit cost

18,241.03

Total cost per year

The total annual

5,308,148.43

6,224,208.33

cost of all blood
products ($)

ES: Erythrocyte suspension; FFP: Fresh frozen plasma; PP: Pooled platelets; AP: Apheresis platelet; CRY: Cryoprecipitate; FWB: Fresh whole blood.
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Table 5. Change in the number of inpatients, catheters, procedures,
surgery and blood components in 2018 and 2019

2018 2019 Variation (%)
Inpatient 22,444 22,270 -0.78
Catheter procedure 24,495 20,413 -16.67
Surgery 3,951 4,234 7.16
Erythrocyte suspension 15,203 13,733 -9.67
Fresh frozen plasma 13,350 8,218 -38.45
Pooled platelet 2,116 1,819 -14.04
Apheresis platelet 61 56 -8.2
Cryoprecipitate 889 736 -1722
Fresh whole blood 842 449 -46.68
Total blood product 32,661 25,071 23.24

The highest supply cost for both years was in the PT
and AP.

The time and labor expenses involved in the
performance of each activity in the transfusion chain
are shown in Table 2. The cost per min of each staff
was calculated by dividing the annual total wages by
the total working min per year. Approximately 20% of
the daily work of the staff went through rest and breaks.
Taking into account the total number of workdays and
idle time in 2018 and 2019, total working times were
calculated as 96,000 and 95,232 min, respectively.

During the transfusion process, staff were
involved in six different roles. Costs per min were
calculated (Table 2). Labor expenses were higher
in the FWB and ES components, due to the long
transfusion times.

2018
100 +

90 4
80
70 A

60 4
50 A

40
30 A
20 4

76.48

Distribution (%)

64.14 66.40

39.23

28.50

5331

The unit cost per share of blood components from
the general production expenses to the transfusion
center is shown in Table 3. The relatively low number
of AP transfusions caused the unit general production
costs to be higher than other blood components.
Compared to 2018, the decrease in the number of
transfusions of all blood products in 2019 caused the
general production expense per unit product to be
calculated higher.

Unit and total annual costs of each blood component
calculated are shown in Table 4. While the highest
blood transfusion unit cost was AP, ES was the highest
total transfusion cost per year.

The fact that the number of transfusions of
the AP in a year was very low, compared to other
components, it caused the unit cost to be charged

24.11

74.59

61.84 64.22

52.09
37.00
26.72

ES FFP PP AP CRY

Material

Figure 1. Distribution of unit costs of blood components.

FWB
M Labor

ES FFP PP AP CRY FWB

M General production

ES: Erythrocyte suspension; FFP: Fresh frozen plasma; PP: Pooled platelets; AP: Apheresis platelet; CRY: Cryoprecipitate; FWB: Fresh whole blood.
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from the fixed expenses to be high. The supply cost
for 2019 was 53.89% of the total unit cost in FWB
and ES, 33.44% in FFP, 73.16% of the PP, 62.81% of
the AP, and 22.69% of the CRY. In 2018, similar rates
were obtained. The number of blood components used
in 2019 decreased by 23.24%, compared to 2018 with
the implementation of the new blood management
model, although the unit blood component costs
increased, $916,059.90 (14.71%) were saved in the
annual cost of all blood components. The reduction
in components, number of patients, operations, and
procedures are shown in Table 5.

The distribution of items constituting the total unit
cost of blood components did not differ significantly
in 2018 and 2019 (Figure 1). While the most important
part of the total cost (58.67% and 67.08%, respectively)
in FFP and CRY were the labor costs, the AP had
the highest general production expense ratio. The
component with the highest ratio of direct material cost
in total cost was PP.

DISCUSSION

This study demonstrated the unit cost of all
processes starting with the supply of six different
blood components and continuing up to transfusion.
The study also compared the impact of the reduction
in annual transfusion costs for process improvement
with the hybrid costing method. The main findings of
the study were that: We calculated the total transfusion
cost of one unit of blood composition and showed the
savings achieved by improving the transfusion quality
process.

Transfusion process improvement work
reduces the economic burden of blood transfusion.
Hospitalization, medical care and drug costs, such
as the annual cost of blood transfusion in Turkey are
estimated as at least 100 million Dollars.['"

Estimated the cost of blood transfusion in the
Western Europe with six different study findings,
taking into account direct costs, the average cost was
set at 878 Euros (€).' Evaluating the full cost of blood
transfusion in the United Kingdom National Health
Service (NHS) with micro-costing, laboratory, nursing
inputs, and waste were identified as three components
of the total cost of blood management.'”! The average
cost per transfused blood component was calculated
as $70.52 for ES, $84.10 for PLT, $55.22 for FFP, and
$71.58 for CRY. In another study conducted in England,
the cost of annual blood transfusion to the NHS was
£635 for ES, £378 for FFP, £347 for PP, and £834 for
CRY. In our study, the cost was calculated as $251.18
for ES, $128.67 for FFP, $322.19 for PP, $325.73 for
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AP, $113.99 for CRY, and $209.09 for FWB. Although
the calculation methods in these studies are similar, the
difference in cost perspective and the factors included
in the cost led to different unit costs. In most of the
studies, procurement cost, labor cost, and material cost
are common cost elements.['>14

An eight-stage costing model was created for
the use of ES in Canada and personnel, material,
and capital equipment costs were evaluated using
activity-based costing principles at each stage of the
transfusion. Unit ES total hospital cost was found to
be $243,1. Labor cost was calculated as 77.5% and
material cost as 19%."!

Another study using activity-based costs of blood
transfusion in surgical patients reported the cost
to be 3.2 to 4.8 times higher than the cost of blood
procurement.'® The average cost per patient was
$219, with storage, testing, and other additional costs
for blood components purchased an average of $155.
About 37% of the total cost was the procurement cost,
while 13% was the storage cost, 43% was the laboratory
testing, and 7% was the blood management.!'”!

In a study where the cost of plasma transfusion was
calculated using an activity-based cost method, unit
cost per FFP was found to be $409, while the unit cost
per patient transferred was $1,608. Waste products,
in-hospital processes, and overhead costs were found
to account for 89% of total FFP transfusion costs.!'®

In this study, we determined that the cost of supply
varies according to blood component which constituted
approximately 22 to 73% of the total cost. Labor and
general production expenses constituted 63% of the
total cost in the unit cost of FFP. It is thought that the
uncalculated cost of wasted components may play a
lower role than other studies. Also, lower labor costs
in other studies may have an impact on lower hospital
costs. The average minimum wage in OECD countries
in 2018 was $12,616 and $15,410 in Turkey.'"” In other
studies, the cost of providing one unit of blood to the
hospital is often higher than our study, which affects
the overall cost to remain relatively low.

With the transfusion process improvement studies
carried out in 2019, a decrease of 23.24% in the number
of transfusions and a saving of approximately 15%
($916,059.90) in total transfusion cost was achieved,
although the unit transfusion cost increased compared
to 2018.

Failure to generalize the results obtained by
performing the analysis on a certain population is an
inherent limitation of the micro-costing method.””
Conducting the study in a single-center is another
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limitation. However, the number of data, the number
of patients, and the number of blood components used
in this study are high. Future multi-center studies may
yield more useful data in terms of generalizability of
the calculated costs. The scope of this article is the
cost issue only, as improving the transfusion process
is a subject of another research and should be prepared
specifically for each hospital "

In conclusion, transfusion causes an economic
burden for both the hospital management systems and
the country. To accurately calculate and manage this
economic burden, it is extremely important to identify
the unit cost of each blood component. In this study, we
calculated the cost of transfusions in Turkey. Further
studies analyzing the calculated cost from a social
perspective are needed to obtain more comprehensive
results.
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