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Abstract

Background: As blood is a scarce and expensive resource, irrational blood usage places huge burden on health expendi-
tures. In response to this challenge, governments and health care providers are developing different strategies to optimize
blood utilization. Among these strategies is trying to raise the public awareness on the actual costs of the blood production
and changing the cost recovery systems of blood and blood components.

Aims: This study aims to compare cost recovery and financing systems of blood and blood products in different countries.

Methods: This research was an email-based survey of 30 countries from four HDI categories. All related literature was
reviewed.

Results: Out of 28 countries, 19 have blood and blood products that are provided totally free of charge to the patients. In
nine countries blood and blood products are totally or partially chargeable to the patients.

Conclusions: In countries with low and lower-middle income economies, total or partial costs of blood and blood prod-
ucts are recovered directly from the patients. While countries in which blood and blood products are ‘free of charge’ for pa-
tients are mostly categorized in upper-middle- or high-income economies with well-developed healthcare and insurance
systems. There is no clear relation between blood usage and the type of cost recovery system. However, having an efficient
cost recovery system will help blood establishments to sustain their service delivery.
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2010 shows that the actual cost of blood is substantially
higher than previously estimated. The study calculates
that the true cost of blood for clinical use is 3.2 to 4.8-
fold higher than reported blood component procurement
costs. According to the study, when all the activities
involved in blood transfusion are considered, the
estimated price of transfusion of one unit of red cells is
between US$ 700-$1200 (7). It is estimated that red blood
cell transfusion costs at least US$ 100 000 000 yearly in
Turkey (8). Comparing the cost related to the preparation
of blood components, a much larger cost is incurred to
run a blood establishment (9).

Introduction

Blood transfusion as a life-saving treatment is an irre-
pressible part of modern healthcare. The World Health
Organization (WHO) estimates that 112.5 million blood
donations are collected across the world annually (2).
However, data on the use of blood products is generally
lacking, but studies suggest that blood components are
often overprescribed in both high-income and low- and
middle-income countries (2). It is estimated that world-
wide over 50% of all medicinal interventions are pre-
scribed, dispensed, or sold inappropriately (3).

Since blood is a scarce and expensive resource,
irrational blood usage places huge burden on health
expenditures (4). In a study conducted in the United
States of America, the authors concluded that almost half
of the transfusions were inadequately indicated causing
an almost US$ 860 000 financial loss for a total of 10 902
units (5).

In addition, inappropriate use of blood and blood
components may result in significant patient harm.
An increasing number of studies show that there is a
relationship between transfusion of blood components
and the risk of morbidity and mortality (10-12). These
adverse effects include allergic reactions, increased
length of hospital stay, febrile nonhemolytic transfusion

However, the annual cost of providing blood and
blood components is increasing (6). While blood
donation is voluntary, the collection, processing, testing
and distribution of blood and blood components incur
significant costs. An American study published in April

reaction, transfusion-related acute lung injury and
circulatory overload in patients with heart disease.
Although the existence of some confounding effects and
lack of case-control studies make the causation difficult,
the evidence alleging allogenic blood transfusion as the
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culprit for worsening patient outcomes continues to
accumulate (13).

In response to this challenge and increasing demand
for blood transfusion due to an escalating number of
elective surgeries, advanced medical interventions and
aging population specially in high-income countries (14),
governments and healthcare providers are developing
different strategies to rationalize blood utilization. These
strategies range from patient blood management and
using blood transfusion alternatives such as autologous
blood procurement, erythropoiesis-stimulating agents,
and haemostatic agents to improving blood inventory
management system and enhancing awareness of unit
prices (15). The idea of supporting a relation between
underestimating the actual costs of blood and blood
products and irrational blood usage has led some
countries such as the Ilsamic Republic of Iran (16) and
Australia (17) to review their current fully government-
funded ‘free of charge’ policies and sending price signals
to the prescribing clinicians as an incentive to take
appropriate decision and bear the financial consequences.

A cost-recovery system named ‘free of charge’
means that the consumer and/or end-consumer are
not charged for preparation and processing of blood
and blood products. In this situation the government
(tax money) finances 100% of blood transfusion service
or the costs are recovered by the insurer fund or both
(government and insurers). The system is named ‘totally
or partially chargeable to patients’ when either the blood
establishment or the hospital directly charge the end-
consumer for the total or partial costs of blood or blood
products. This study aimed to 1) compare cost recovery
and financing systems in different countries for blood
and blood products; and 2) find out whether the type of
reimbursement system has any effect on rational use
of blood. The emphasis is on the system in use and not
on the calculation of the costs involved, and whether
the system in use relates to the validity of clinical use of
blood and blood products.

Methods

An email-based survey was sent to blood transfusion
experts and executive authorities within different coun-
tries. Respondents were asked to answer questions re-
garding the cost recovery or reimbursement system of
blood and blood products in their countries; the effects
of the current system on the efficiency of blood usage;
and the explanation of any other policies for reduction of
blood wastage in their respective countries. A 5-question
survey (Table 1) was sent by the Iranian Blood Transfu-

sion Organization (IBTO) directorate. After one month, a
reminder was sent out. Due to a lack of responses from
certain countries, the data were derived from related lit-
erature, documents and websites. In addition, all other
related literature and documents were reviewed. Statis-
tical analysis was not needed for this descriptive compar-
ative study.

Results

A total of 56 experts from 30 countries were contacted,
and the experts of 17 countries (56%) from Canada, Den-
mark, Finland, France, Germany, Hungary, India, Islamic
Republic of Iran, Italy, Nepal, Netherlands, New Zealand,
Nigeria, Pakistan, Slovakia, Turkey and United Kingdom
completed the survey. The information of other countries
(Australia, Bangladesh, Céte d'Ivoire, Mozambique, Na-
mibia, Singapore, South Africa, Sri Lanka, Uganda, United
States of America and Zimbabwe) surveyed in this study
has been derived from available resources that were men-
tioned in the methodology.

In19outof28 countries (67%),blood and blood products
are provided totally free of charge to the patients. In nine
countries blood and blood components are chargeable to
the patients but with some considerations; In India, it has
been mandatory for all blood banks since 2012 to provide
blood and blood products free of charge for the patients
who require repeated blood transfusion as a life-saving
intervention (18). In Pakistan and Sri Lanka there is no
charge for blood and its products in governmental blood
banks, if used inside governmental hospitals; however,
patients are charged in private hospitals. In Nigeria,
patients pay the equivalent of approximately US$ 12 per
unit of whole blood. In Mozambique, the expenses are
recovered by direct charges to the patients and funding
of foreign donors (19).

In other countries, the charges for whole blood range
between US$ 5 (Bangladesh) up to US$ 43 (India when
the blood is screened by Nucleic Acid Test (NAT) (20). In
Singapore patients need to pay the blood processing fee,
which is subsidized by the government (21). In the United
States of America, the average charge to the hospitalized
patient per red blood cell unit transfused was estimated
US$ 343.63 + 135 (22). There are two main sources of
finance for the countries that provide blood and blood
products free of charge to patients, namely government
and insurers. In six out of 19 countries where blood and
blood components are provided free to patients, the
expenses are reimbursed to blood services directly by the
government. In nine countries insurers pay the related
costs and in four countries both government and insurers

Table 1 Questionnaire

Are blood and blood products provided free of charge to the patients?

How are the expenses reimbursed in your country; by government or insurers?

How much is the cost of whole blood, packed cells, platelets, fresh frozen plasma?

Have the current charging policies/reimbursment system been effective to rationalize blood usage?

What are other policies of your country to prevent wastage of blood?
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reimburse the expenses (Table 2).

Effective strategies to rationalize blood usage
mentioned by the respondents are patient blood
management; employing of transfusion medicine
specialists; training programmes for physicians and
nurses; integrated blood inventory management systems;
developing guidelines for the appropriate clinical
use of blood products and plasma-derived medicinal
products; haemovigilance; and use of blood transfusion
alternatives.

Out of six countries where the government
reimburses the expenses, Australia and the Islamic
Republic of Iran are not satisfied with this policy due to
continued inappropriate blood usage by hospitals and are
considering some revisions (23,24). However, the experts
of two other countries (Denmark and Italy) believe

that applying a charging or cost-recovery policy is not
effective on the awareness of rational blood usage. This
information was not available for Canada and Uganda.

Of the two countries (France and UK) where both
insurers and government reimburse the expenses, the
respondents believe that there is not any relation between
this policy and rational blood usage. In these countries,
blood and its products are reimbursed by governments
if they are distributed in governmental hospitals. There
are also private hospitals treating patients covered by
insurance policies and these hospitals will pass costs on
to the insurers. Out of seven countries where insurers pay
the related costs, the respondents from three countries
(Germany, Finland and Hungary) believe that this policy
has helped to rationalize blood usage and according
to the replies received from another four countries

Table 2 Charging policies of different countries
Country (blood supply system)2

Type of charging system for patients

Type of cost recovery or financing

system

Very High HDI3

USA (H, RC, ABC) Totally or partially chargeable Insurers/patients

UK (N) Free of charge Government and insurers

Netherlands (N) Free of charge Insurers

France (N) Free of charge Government /insurers

Slovakia (N) Free of charge Insurers

Denmark (H) Free of charge Government

Hungary (N) Free of charge Insurers

New Zealand (N) Free of charge Insurers

Australia (RC) Free of charge Government

Germany (RC, H) Free of charge Insurers

Italy (H) Free of charge Government

Canada (RC, ABC) Free of charge Government

Finland (RC) Free of charge Insurers

Singapore (N) Totally or partially chargeable Government/patients/ insurers
High HDI

Turkey (RC, H) Free of charge Insurers

Iran (N) Free of charge Government

Sri Lanka (N) Totally or partially chargeable Government/patients
Medium HDI

South Africa (N) Free of charge Insurers

Bangladesh (H) Totally or partially chargeable Government/patients

India (H) Totally or partially chargeable Government/insurers/patients

Namibia (N) Free of Charge Government /insurers
Low HDI

Nepal (RC) Totally or partially chargeable Government/patients

Pakistan (M) Totally or partially chargeable Government/patients

Nigeria (H) Totally or partially chargeable Government/patient

Mozambique (M)
Cote d'lvoire (N)
Zimbabwe (N)
Uganda (N)

Totally or partially chargeable Patients
Free of charge Government/ insures
Free of charge Government /insurers

Free of charge Government
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(Netherlands, New Zealand, Slovakia, Turkey,) this policy
has a positive effect on awareness of rational blood usage.

Discussion

To cover the cost made by a blood establishment for the
supply of blood and blood products to hospitals and the
transfusion of blood at the bedside, there are several sys-
tems in operation in different parts of the world. Where
a comprehensive healthcare system has been established,
costs and cost recovery usually have been considered.
In principle, the consumer pays for what has been con-
sumed, whether materials or services or both (25). The
end-consumer is the patient, although hospitals also
may be considered as consumers. Costs made to provide
agreed standards of care may be covered by tax revenue,
by insurance funds or a combination (26).

In the absence of an accessible and affordable health
insurance system, the end-consumer may be charged
by the health provider for the cost of care including the
service. Central to the system of provision of blood and
blood products is the blood establishment or blood bank,
which needs to recover the costs made to provide blood
and blood products as well as the continuous supportive
services (27). These costs may be recovered through the
government, hospitals and or the insurance funds, but
also directly by the end-consumer. Hospitals may recover
the costs made for individual haemotherapy directly from
the patient or indirectly from the insurance fund through
which the patient is insured, or by the government (28).
For example, in Cote d'Ivoire the government covers 73%
of expenses while 15% of costs are reimbursed by public
hospitals, 5% from private hospitals and the remainder
by miscellaneous sources such as charitable foundations
(19).

According to WHO reports published in 2016, 32%
of countries had a specific item in their governmental
budget for blood transfusion services; 16% had a cost
recovery system; and 33% reported having both a specific
budget for blood services and a cost recovery system. The
remaining 11% reported neither a specific budget nor a
cost recovery system for blood transfusion services (29).
According to the outcome of this survey, all countries
where total or partial costs of blood and blood products
arerecovered directly from the patients are categorized as
low and lower-middle income economies, which suffer
from fragmented and non-centralized blood transfusion
systems and an underdeveloped healthcare system.
WHO?'s findings show that 24 countries continued to
be dependent on paid donations in 2013, amounting to
1650 000 donations in total (29). Since there is no united
cost recovery system due to the absence of a structured
healthcare system in these countries, the evaluation
of the current policy on blood usage is not easy and in
most cases there is neither a policy nor the necessary
infrastructure in place to optimize blood usage. However,
significant progress has been made in countries such as
Cote d'Ivoire, India, Tanzania and Zimbabwe through
centralization of blood establishments and development
of national guidelines on clinical use of blood where

blood and blood products are provided free of charge to
the patients (except India) (19).

Generally, countries in which blood and blood
products are ‘free of charge’ for patients are mostly
categorized in upper-middle- or high-income economies
with well-developed healthcare and insurance systems.
Almost all of them benefit from a centralized, integrated
and organized blood transfusion system where the
government, insurers or both finance the related costs.
Among WHO regions, European countries have the
highest rate of reporting financing the blood services
through a cost recovery (67%), either partially or entirely
(29).

As mentioned, irrational usage of blood and blood
products in some countries where the government is
the sole source of finance has led to a revision of current
policy. These revisions are mainly focused on extending
price signals in the system, particularly to hospitals
(30). Since 2013, the Australian Red Cross Blood Service
included a manufacturing cost indicator on all fresh
blood products such as red blood cells, platelets and
fresh (frozen) plasma. The aim of this national initiative
is to increase the awareness and appreciation of the
costs associated with the provision of blood and blood
products within Australia (31). Suffering from the same
challenge, since 2015 the Iranian Blood Transfusion
Organization (IBTO) has adopted a new policy which was
a shift from government as the sole funder of IBTO to
the insurers as the partial funder of blood services. As a
result, some of the blood products were incorporated into
the pricing framework. It is planned to obtain 30% of the
costs of IBTO’s operations from this new cost recovery
system. Given the fact that all Iranians are under the
national insurance scheme, this new rule does not pose
any significant financial burden on patients.

However, the existence of a possible relation between
the type of reimbursement system and the amount
of blood usage is disputed between the experts of
the countries approached. Although experts of some
countries with an advanced blood transfusion system
such as France, Italy, Netherlands and the United
Kingdom believe that rationalizing blood usage is usually
more based on guidelines, training and education rather
than implementing charging policies, the respondents
from some countries where the insurers pay the related
costs believe that this type of cost recovery system has a
positive effect on rational use of blood.

Although the data from Red Blood Cells (RBC)
consumption per 1000 population in different European
Union (EU) countries and Australia, New Zealand and
the United States of America in 2013 (32,33) appear to
support a relation between cost recovery system and
blood usage, this relation is not conclusive. The data
show that in countries with the lowest rate of RBC
consumption per 1000 population (Netherlands - 27,
New Zealand - 26.6, and United States of America - 19.3),
the costs are recovered by insurers and not government;
the RBC usage is relatively high in countries which
the government funds all blood transfusion activities
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(47 and 417 per 1000 population in Denmark and Italy
respectively). Similarly this rate in France and the United
Kingdom, with mix cost recovery systems (government
and insurers), was reported to be 38.1 and 31.5 respectively
(the median range). However, several exceptions apply
to this observation; Australia (fully government-funded
blood service) has low RBC consumption (29 per 1000
population). On the other hand, Germany, with insurer-
recovered cost system, has one of the highest RBC usage
rates among EU countries (54 per 1000 population). This
indicates the importance of other factors intervening in
the rational use of blood such as education, standards
setting and guidelines, having an updated needs
assessment system, and active collaboration between
hospitals and blood services (clinical interface).

Conclusion

Apart from the effects on blood usage and cutting un-
necessary costs, having an efficient cost recovery system
will help blood establishments to sustain their service
delivery and to ensure reliable revenue. This gains im-
portance especially in countries with scarce resources
where the existing funding (government or external do-
nors) are generally insufficient to meet the demands for

safe blood. For example, the Netherlands (population of
approximately 17 million) has a successful cost recovery
system where the Sanquin Blood Bank invoices the hospi-
tals. The hospitals then invoice the insurance companies
and the latter collect the annual insurance fee from either
the individual or the employer, which compensates the
health insurer through their monthly salary structure.
Applying this policy not only has led to the recovery of re-
lated costs but also operate with a blood supply turnover
of approximately €144 million in 2013 (34).

Limitations

Although this study is unique, the authors are aware of
certain limitations. The study is based on a simple ques-
tionnaire and does not provide the detailed analysis
of cost calculation. The approach has been descriptive
rather than analytic when comparing the cost recovery/
reimbursement systems currently in practice and their
assumed effect on clinical use of blood and blood com-
ponents. However, due to the lack of information, some
parts of the study are based on the views expressed by
the blood transfusion authorities and experts from dif-
ferent countries. There is a need to conduct a more evi-
dence-based and extensive research to verify and gener-
alize the results.
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Comparaison des systémes de financement et de recouvrement des coiits pour le sang
et les produits sanguins dans différents pays

Résume

Contexte : Le sang étant une ressource rare et coliteuse, son utilisation irrationnelle pése trés lourd sur les dépenses
de santé. En réponse a ce probléme, les gouvernements et les prestataires de soins de santé développent différentes
stratégies visant a optimiser l'utilisation du sang. L'une d’elle consiste a essayer de sensibiliser le public aux cofits réels de
la production de sang et de modifier les systemes de recouvrement des colits associés au sang et a ses composants.

Objectifs : La présente étude a pour but de comparer les systéemes de financement et de recouvrement des cofits pour le
sang et les produits sanguins dans différents pays.

Méthodes : Ces travaux de recherche consistaient en une enquéte réalisée par courriel et menée dans 30 pays répondant
a quatre catégories d'indice de développement humain. Toute la littérature connexe a été passée en revue.

Résultats : Sur 28 pays, 19 fournissent gratuitement aux patients le sang et les produits sanguins. Ils sont en revanche
totalement ou partiellement a la charge des patients dans neuf pays.

Conclusions : Dans les pays a revenu faible ou intermédiaire de la tranche inférieure, les cofits associés au sang et aux
produits sanguins sont recouvrés, pour tout ou partie, directement auprés des patients. En revanche, la plupart des pays
ou le sang et les produits sanguins sont « gratuits» pour les patients figurent parmi ceux dont le revenu est élevé ou
intermédiaire supérieur et qui sont dotés de systemes de santé et d’assurance bien développés. Aucune relation claire
entre l'utilisation du sang et le type de systéme de recouvrement des cofits n'a été identifiée. Toutefois, l'existence d'un
systéme de recouvrement des cofits efficace aidera les établissements du sang a maintenir leurs prestations de services.
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