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ABSTRACT

OBJECTIVE: Blood and blood products are a scarce resource and thus, they should be used efficiently. Inappropriate use of
blood leads not only to waste of valuable medical resource, but also increases the risks of blood transfusion and economic burden.

METHODS: This study is a prospective, observational one-day single-center point prevalence study in which transfusion ac-
tivities performed in our hospital. It was aimed to determine the prevalence of patients receiving blood products in hospitals,
types of blood products, characteristics of recipients, distributions of blood group, appropriateness of blood transfusion and
the cost of these products, using the one-day standardized prevalence method for the first time in our country.

RESULTS: One hundred seventy blood transfusions were performed in 102 patients. It was found that 64 (37.6%) of 170
blood products used according to the guidelines were non-evidence-based and inappropriate blood transfusions. It was
established that the frequency of inappropriate use of blood products was significantly higher in surgical divisions (n=31
48.4%) compared to internal medicine divisions (n=20, 31.3%) (p<0.0001). The amount corresponding to 64 (37.6%) units
transfused inappropriately according to the guidelines was found for one day. When we estimated the results of this study
at the level of yearly use of blood products, we found that transfusion of approximately 28 000 units of blood products was
being performed yearly in our hospital and a total of 8.435.006 TL/281.166 USD was being spent yearly considering 10 523
units were being transfused inappropriately.

CONCLUSION: This study shows that the condition in our country is only the tip of the iceberg. Examination of the indica-
tions for use of blood products by transfusion committees in hospitals and generalizing use of national guidelines could be
the primary applications to prevent inappropriate use of blood products.
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lood transfusion is one of the important, irre-
placeable and most commonly used clinical treat-
ment methods worldwide. Recently, blood transfusion
has reached considerably high levels of safety due to

advancements in science and legal regulations (1, 2].

Advancements in the quality of blood transfusions
have been achieved with establishment of Hospital
Transfusion Committees, development of education
programs and guidelines, and application of cost sav-
ing strategies [3].
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However, there are still important potential risks related
to blood transfusion despite such advancements. Many
transfusion-related adverse events, including immunolog-
ical reaction and infections, have been reported [4-7].

The basic objective of modern transfusion services is to
provide a supply of blood components for therapeutic use
in an adequate, safe and eflicient manner. Increased pres-
sure on both supply and blood request has drawn atten-
tion to appropriate clinical use of present blood compo-
nents. Transfusion safety is based not only on appropriate
selection, preparation and application of blood products,
but also on the ability to propetly interprete the appro-
priate time of such an intervention. Considering the risks,
scarcity and high cost, indications for use of blood prod-
ucts should be appropriate in order to prevent wastage
and minimize the risks [8]. In this context, it is estimated
that 5-58% of blood transfusions are “unnecessary or in-
appropriate” [9—12]. An indication for blood transfusion
is generally based on clinical application guidelines or the
recommendations of expert panels, but rarely supported
by clinical researches [13, 14]. Therefore, blood transfu-
sion is a complex treatment method that should be based
on clinical evidence and adjusted according to cardiovas-
cular risk factors and laboratory test results.

Use of risk reduction methods, development and
application of new technologies for donation and trans-
fusion have caused an important increase in the cost of
blood transfusion [15]. Cutrrently, 1% of the total hospi-
tal costs is attributed to blood transfusion, but this may
change by disease and procedure. For treatments such
as liver and bone marrow transplantation, for example,
blood transfusion plays an important financial role that
represents 5-9% of total hospital costs [16].

Hospital blood transfusion surveillance, which is de-
fined as systematic collection, analysis, and interpreta-
tion of data for the objective of controlling use of blood
products in hospitals, enables knowlegde about the mag-
nitude of the problem related to blood use in hospitals,
monitoring tendencies and changes in time, comparison
between hospitals and continuous education of health-
care personnel. For surveillance studies to achieve suc-
cess, opportunities should be reviewed and evaluated in
detail, and a clear model with a specific objective should
be presented. Blood use in a hospital may be examined
with prevalence surveillance. Prevalence studies are
cross-sectional studies and involve individuals who are
receiving blood products at the time of the study; these
studies are also named one-day (point) prevalence sut-
veys. These surveys are useful for rapidly determining

Highlight key points
e According to national guidelines, 37.6% of blood products
were used inappropriately in a non-evidence-based manner.

e The highest transfusion rate was observed in internal
medicine divisions.

e The rate of inappropriate blood product use was significantly
higher in surgical divisions than in internal medicine units.

e Inappropriate transfusions resulted in an unnecessary annu-
al cost exceeding 281166 USD for 10523 units.

blood use in hospitals and for specifying its limits. In ad-
dition, it may be considered a good alternative method to
be used in large hospitals with limited resources.

In this study, it was aimed to demonstrate use of
blood products in hospitals, which has been defined as
one of the important health problems in recent years and
to which much effort has been devoted, in different di-
mensions. With this objective, it was aimed to determine
the types of blood products used for transfusion in our
hospital, characteristics of recipients, blood group dis-
tributions, appropriateness of blood transfusion and the
cost of these products using one-day standardized preva-
lence method for the first time in our country.

MATERIALS AND METHODS

Our hospital is a tertiary city hospital in Istanbul with
758 beds, 27 operation rooms, and 96 intensive care
beds, in which education-training activities are being
conducted. This study is a prospective, observational,
one-day, single-center point prevalence study in which
transfusion activities in our hospital were investigated in
a one-day follow-up period. All transfusions performed
in our hospital in a period of 24 hours on the date spec-
ified were included in the study. No transfusion was ex-
cluded from the analysis. This study was conducted in
compliance with the ethical standards of the Helsinki
Declaration of Human Rights. The study was approved
by Istanbul Medeniyet University Goztepe Training and
Research Hospital Ethics Committee (Decision num-
ber: 2020/0503) on 12.08.2020.

The patients’ demographic data, diagnoses, clinics
where they were followed up, type of the blood product
transfused, blood groups, transfusion period, transfu-
sion dose, if the product was processed additionally (ra-
diation, cleaning, filtration), if any reaction developed
against the blood products, the objective of use of blood
product, if the blood product was given for the appro-
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TABLE 1. Indications for transfusion of blood and blood components

Indication for transfusion of blood and blood components

Erythrocyte concentrate (E)

Platelet concentrate (P)

E1 Acute hemorrhage

E2 Stabile patient with Hb < 7 g/dL,

E3 Cardiovascular disease or hematologic malignancy with
Hb <8 g/dL

E4 Chronic anemia requiring transfusion

E5 Exchange Transfusion

E6 Preoperative preparation of patients

E7 Risk for peroperative hemorrhage

Fresh frozen plasma (P)

P1 Major Hemorragia

P2 INR>1.5 with hemorrhage

P3 PT/INR>1.5 before procedure

P4 Liver disease or preprocedural period with PT/INR >2
P5 FFP/Plasma Exchange

P6 Replacement of a Deficient Coagulation Factor

P7 Preoperative preparation of patient

P8 Risk of peroperative hemorrhage

P9 Other (explain).......ccccceeveeierieennnne.

Cryoprecipitate (C)

C1 Clinically significant hemorrhage and Fibrinojen
<1,5g/L (for obstetric hemorrhage <2 g/L)

C2 Preprocedural Fibrinojen <1 g/L

C3 Hemorrhage related to thrombolytic treatment

C4 In conditions where fibrinogen concentrate can not
be reached in hereditary hypofibrinogenemia

priate indication and the costs were recorded in the form
prepared. These data were obtained by using patient files
and nursing documentations and by inteviewing with
physicians. The patients’ complete blood counts were re-
viewed primarily. Thereafter, the patients’ diagnoses and
other medical records were reviewed in the hospital in-
formation system. Additional evidence, including medi-
cal history, the patient’s condition (symptoms and signs
etc.) and blood loss, was searched in the medical records.
Appropriate use of blood products (appropriate indica-
tion, appropriate dose, appropriate period) was evaluated
by a hematologist considering the “Appropriate Clinical
Use of Blood Products 2020 Guideline” and “National

P1
P1A
P1B
P1C
P2

Prophylaxis to prevent spontaneous hemorrhage

Platelets <10x10°/L; reversible bone marrow failure
Platelet 10-20x10°/L; sepsis/hemostatic anomaly

Platelet <30x10°L; confirmed coagulopathy

Prophylaxis befor invasive procedure or preoperative
prophylaxis

Platelet <20x10°/L; central venous catheter

Platelet <40x10°/L; before lumbar puncture/spinal anesthesia
Platelet <50x10°/L before liver biopsy/major surgery
Platelet <80x10°/L; epidural anesthesia

Platelet <100x10°/L; before surgery on a critial region, for
example: central nervous system, eye

Therapeutic use to treat hemorrhage (WHO bleeding grade 2
or above)

Platelet <50x10°L; major hemorrhage

Platelet <100x10°%/L; critical region hemorrhage, CNS/
traumatic brain damage

Platelet <30x10°L; clinically prominent hemorrhage
Specific clinical conditions

Before procedure or if bleeding is present in disseminated
intravascular coagulation.

Primary immune thrombocytopenia (severe hemorrhage).
Platelet dysfunction

Critical hemorrhage arising from use of anti-platelet drug
Hemorrhage in hereditary platelet disorders

Other (explain).......ccoeevieiiieiiciiececee e

P2A
P2B
P2C
P2D
P2E

P3

P3A
P3B

P3C
P4
P4A

P4B
P5
P5A
P5B
P6

Hemovigilance 2020 Guideline” which were put into
effect by the Ministry of Health [17, 18]. The criteria
that were used to evaluate the indications for transfusion
decisions are explained in Table 1. Inappropriate use of
blood was specified considering absence of an indication,
inappropriate dose, inappropriate period of use, unnec-
essary or deficient additional procedure and lack of ap-
propriate filling of follow-up forms. Presence of one or
more criteria was considered inappropriate use.

For analysis of the direct costs of the blood products
applied to the patiens, a calculation was made according
to the retail prices used by the Turkish red crescent and
Social Security Institution (SSI) prices and Commu-
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TABLE 2. Types of inappropriateness in use of blood products TABLE 3. Rates of appropriate use by blood product type
Types of inappropriateness % Type of product Appropriate Inappropriate Total

use n=106 use n=64  number of

Inappropriate indication 21.2 products
Inappropriate period 14.7 h=170
Inappropriate dose 7.1
Inappropriate fiiling of blood monitoring form 19.4 % % n (%)
Presence of at least one inappropriateness 37.6

Erythrocyte suspension 82.1 59.4 125

Platelet suspension 8.5 6.3 13

Fresh frozen plasma 9.5 34.4 32

nique on Healthcare Practices (CHP) prices on the day
of the study considering the costs directly related to pro-
cessing of the blood products (selection of blood donor,
collection, analysis, degradation, storage, additional pro-
cedure and compliance test) without considering annual
inflation rate. Conversion from Turkish lira (TL) to USA
dollar (USD) was performed according to the Exchange
Rate Related to Pay off USA Dollar Debts in Tiirkiye
published by the Turkish Central Bank on the day when
the study was conducted.

Statistical Analysis

SPSS 22 (Statistical Package for Social Science Inc.,
Chicago, USA) was used for statistical analysis of the
data obtained at the end of the study. Compatibility of
the measurement values obtained in the study to the nor-
mal distribution was examined using the “Shapiro-Wilk
Test”. Descriptive statistics for continuous numerical
variables were expressed as meantstandard deviation
and median [Interquartile range (IQR) in 95% confi-
dence interval] and categorical variables were expressed
as numbers (n) and percentages (%). The “Student’s t-
testi” and “Mann-Whitney U Test” were used for com-
parison of continuous numerical variables between the
groups, and “Chi-square Test” and “Fischer’s Exact test”
were used for comparison of categorical variables. A p
value of <0.05 was considered statistically significant for
statistical decisions.

RESULTS

On the day when the point prevalance study was per-
formed in our hospital, 170 blood transfusions were per-
formed in 102 patients and multiple blood products were
used in 51 patients. It was found that 4 units of blood
were used maximally for one patient. Among the patients
who underwent transfusion, 52 (51%) were female, 50

(49%) were male, and the median age of the patients was
found to be 61.5 (28-73) years. When the diagnoses
were examined in terms of the indications of transfusion,
it was found that transfusion was performed because of
malignancy in 35 (34.3%) patients, because of operation
in 19 (18.6%) patients, because of anemia in 13 (12.7%)
patients, because of thalassemia in 13 (12.7%) patients,
because of coagulation disorder in 10 (9.8%) patients,
because of renal failure in 8 (7.8%) patients and because
of gastrointestinal bleeding in 4 (3.9%) patients.

The most commonly used blood product was ery-
throcyte suspension (ES, n: 125,73.5%). The most com-
monly transfused blood type was A Rh positive. Mild
allergic reaction was observed only in one patient. When
the indications for transfusion of blood products were
examined, it was found that the most common diagno-
sis code was chronic anemia for ES, thrombocytopenia
(<30x10°/L) and confirmed coagulopathy (T1C) for
platelets (PLT) and an INR value >1.5 associated with
bleeding for fresh frozen plasma (FFP).

When the blood products transfused were examined,
it was found that 125 of these blood products were ES
(73.5%), 32 were FFP (18.8%) and 13 were PLT (7.6%).
According to theAppropriate Clinical Use of Blood Prod-
ucts 2020 Guideline” and “National Hemovigilance 2020
Guideline’, it was found that 64 units (37.6%) among 170
blood products were used inappropriately in a non-ev-
idence-based manner and 106 units (62.4%) were used
appropriately (Table 2). The rate of inappropriate transfu-
sion was found to be 59.4% for ES transfusions, 43.4% for
FFP transfusions and 6.3% for PLT transfusions. ESs had
the highest rate of inappropriate transfusion (Table 3).

The frequencies of blood product transfusion were
examined by the hospital wards. The highest transfusion
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FIGURE 1. Blood transfusion numbers and percentages by services.

rate was found in internal medicine divisions (55%, 94
units), while this rate was found to be 31.1% (53 units)
in surgical divisions and 13.5 % (23 units) in intensive
care units (Fig. 1). Although the highest number of blood
products was used in internal medicine divisions, the rate
of inappropriate use of blood product was found to be
significantly higher in surgical divisions (n=31, 48.4%)
compared to internal medicine units (n=20, 31.3%)

(p<0.0001) (Table 4).

According to the results, the approximate daily cost of
170 units included in this study was 136.440 TL which
corrresponded to 4 553 USA dollars. The daily cost cor-
responding to 64 units (37.6%), which were transfused
inappropriately according to the guidelines, was found to
be about 51.301 TL, 1 710 dollars. When we estimated
the results of this study at the level of yearly use of blood
products, we found that transfusion of approximately
28 000 units of blood product was being performed in
our hospital yearly and a total of 8.435.006 TL/281 166
USD was being spent yeatly considering 10 523 units
were transfused inappropriately.

DISCUSSION

Since blood is a limited resource depending only on the
devotion of individual donors, it is essential to rational-
ize and optimize transfusion applications. Transfusion
has risks and costs as well as benefits. Appropriateness of
use of blood products has become an issue that has been
emphasized in recent years [19-22].

Hmn, %

40 50 60 70 80 90 100

The rate of inappropriate blood transfusion found in
our study (37.6%) was in the mid range (4—66%) of the
results reported in other studies [23]. Different study
periods, application guidelines, study designs and espe-
cially specific appropriateness criteria probably contrib-
ute to the variation in the results reported, and make it
difficult to compare absolute inappropriate transfusion
levels between studies [24].

In the literature, the rate of inadequate indications
was reported to be 74% for eryhtrocyte suspension (ES),
96.2% for FFP and 13% for PLT [25, 26]. In a study
conducted on appropriate blood transfusion indications
in Spain, the rate of inappropriate use was observed to be
13%, 48% and 67%, respectively, for erythrocyte suspen-
sion, platelet concentrate and fresh frozen plasma [27].

TABLE 4. Distribution of inappropriate use of blood products

Use of blood Divisions where blood p
product products were used
Internal  Surgical Intensive
medicine  services care units
services n=53 n=23
n=94 (%) (%) (%)
Inappropriate use 31.320 48.4 20.3 <0.001
Appropriate use 69.8 20.8 9.4

a: Statistical difference by surgical wards p<0.001; °: Statistical difference by
intensive care units p=0.001
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In our study, the rate of inappropriate use was found to

be 59.4% for ES, 43.4% for FFP and 6.3% for PLT.

In another study conducted in Brazil to evaluate the
appropriateness of blood product requests, it was found
that 85.57% of transfusions were appropriate and the
rate of appropriate use was 81.4% for intensive care
unit and 71.42% for surgical wards [28]. Studies have
emphasized the importance of introducing blood bank
awareness-raising campaigns related to rational use of
blood products, applying strategies directed to more effi-
cient use of blood products and establishing mandatory
tranasfusion committees [29].

It is possible to at least partially explain the variation
observed in the levels of inappropriate transfusion be-
tween different clinical specialties with the typical char-
acteristics of the patients treated in these specialities.
Therefore, the possibility of surgical patients to receive
inappropriate erythrocyte transfusion is higher. Although
the highest number of transfusions (94 units, 55%) was
found in the internal medicine patients in our study, the
rate of inappropriate use of blood products was found to
be significantly higher in surgical divisions (n=31 48.4%)
compared to internal medicine dividions (n=20, 31.3%)
and this was similar to previous studies [30].

Another objective of this study was to determine the
effect of inappropriate blood transfusion on the cost.
Continuously increasing financial pressure and limited
resources necessitate critical review of transfusion ap-
plications. In a retrospecitve study conducted by Juarez-
Rangel et al. in 2004 [26], it was reported that 63.3%
of blood products were transfused inappropriately and
the annual cost corresponded approximately to 95 775
USD. Our study, which was conducted to evaluate trans-
fusion costs in our hospital, is the first study in which
inappropriate use of transfusion and its cost were evalu-
ated in our country. As a result of the assessment based
on the guidelines in our country, it was found that more
than one third of transfusions were used inappropriately
and this caused an unnecessary total annual cost above
281 166 USD for 10 523 units. However, only the direct
costs related to blood product processing were calculated
when performing cost analysis, and indirect costs that
could increase transaction costs in divisions (labour cost,
equipment amortization, facility maintenance costs etc.)
or annual fluctuation were not considered. These figures
would be higher if indirect costs were considered. In ad-
dition, this cost arising from inappropriate use of blood
products signifies a serious burden for the national econ-
omy. Considering this financial aspect of transfusion of

blood products, reducing inapproprate use of blood prod-
ucts is important in terms of decreasing this economic
burden. Application of the guideline principles that will
justify use of blood products and periodical inspections
by transfusion committees will provide a reduction in the
rate of inappropriate use of blood products.

CONCLUSION

In this study, which was conducted to evaluate use of
blood products, shows that the condition in our coun-
try is only “the tip of the iceberg’ A protocol related to
appropriate clinical use of blood products should be
prepared, such that surgical divisions are prioritized, in
order to reduce the rates of inappropriate use of blood
products. Education studies related to appropriate use
of blood products and adjustments that would increase
the efficiency of transfusion committees are needed. The
primary interventions include examination of the indica-
tions for use of blood products by hospital transfusion
committees and extension of use of national guidelines.

Ethics Committee Approval: The Medeniyet University Goztepe
Training and Research Hospital Ethics Committee granted approval
for this study (date: 12.08.2020, number: 2020/0503).

Informed Consent: Written informed consents were obtained from
patients who participated in this study.

Conflict of Interest: The authors declared that they have no con-
flict of interest.

Financial Disclosure: The authors declared that no support was
received from any person or institution for the study.

Use of AI for Writing Assistance: Not declared.

Authorship Contributions: Concept — ABT; Design — AHT; Super-
vision — AA, NY; Fundings — AA, NY; Materials — AA, NY; Data collec-
tion and/or processing — ABT; Analysis and/or interpretation — ABT;
Literature review — SD; Writing — ABT, SD; Critical review — ABT, SD.

Acknowledgments: The authors gratefully acknowledge Oxford
Translation for English language editing.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Union EU. Directive 2002/98/EC of the European Parliament and of
the Council of 27 January 2003 setting standards of quality and safety
for the collection, testing, processing, storage and distribution of human
blood and blood components and amending Directive 2001/83/EC.
OffJ Eur Union 2003;33:30.

2. Union EU. Commission Directive 2005/61/EC of 30 September 2005
implementing Directive 2002/98/EC of the European Parliament and
of the Council as regards traceability requirements and notification of
serious adverse reactions and events. Off ] Eur Union 2005:1256.



610

NorTH CLIN ISTANB

10.

11.

12.

13.

14.

15.

16.

Chevrolle E Hadzlik E, Arnold J, Hergon E. Blood transfusion audit
methodology: The auditors, reference systems and audit guidelines.
Transfus Clin Biol 2000;7:559-662, [Crossref]

Parker RI. Transfusion in critically ill children: indications, risks, and
challenges. Crit Care Med 2014;42:675-90. [Crossref]

Berséus O, Boman K, Nessen SC, Westerberg LA. Risks of hemol-
ysis due to anti-A and anti-B caused by the transfusion of blood or
blood components containing ABO-incompatible plasma. Transfusion
2013;53:114S-23S. [Crossref]

Patel SV, Kidane B, Klingel M, Parry N. Risks associated with red
blood cell transfusion in the trauma population, a meta-analysis. Injury
2014;45:1522-33. [Crossref]

Wang J, Liu ], Yao F, Wen G, Li ], Huang Y, et al. Prevalence, incidence,
and residual risks for transfusion-transmitted human immunodefi-
ciency virus T ypes 1 and 2 infection among Chinese blood donors.
Transfusion 2013;53:1240-9. [Crossref]

Marcucci C, Madjdpour C, Spahn DR. Allogeneic blood transfusions:
benefit, risks and clinical indications in countries with a low or high
human development index. Br Med Bull 2004;70:15-28. [Crossref]
Wilson G, Bryan J, Cranston K, Kitzes J, Nederbragt L, Teal TK.
Good enough practices in scientific computing. PLoS Comput Biol
2017;13:e1005510. [Crossref]

Diaz MQ, Borobia AM, Erce JAG, Maroun-Eid C, Fabra S, Carcas A et al.
Appropriate use of red blood cell transfusion in emergency departments: a
study in five emergency departments. Blood Transfus 2017;15:199.
Joubert S, Bosman M, Joubert G, Louw V. The utilization of red cell
concentrates at Kimberley Hospital Complex, Northern Cape Province,
South Africa. Transfus Apher Sci 2013;49:522-7. [Crossref]

Wilson K, MacDougall L, Fergusson D, Graham I, Tinmouth A,
Hébert PC. The effectiveness of interventions to reduce physician’s lev-
els of inappropriate transfusion: what can be learned from a systematic
review of the literature. Transfusion 2002;42:1224-9. [Crossref]

Nuttall GA, Stehling LC, Beighley CM, Faust RJ, Medicine ASoACoT.
Current transfusion practices of members of the American Society of
Anesthesiologists: a survey. Anesthesiology 2003;99:1433-43. [Crossref]
Gross ]B, Bachenberg KL, Benumof JL, Caplan RA, Connis RT,
Coté CJ, et al. American Society of Anesthesiologists Task Force on
Perioperative Management: Practice guidelines for the perioperative
management of patients with obstructive sleep apnea: a report by the
American Society of Anesthesiologists Task Force on Perioperative
Management of patients with obstructive sleep apnea. Anesthesiology
2006;104:1081-93. [Crosstef]

Recardie Murray J, Cristina Stefan D. Cost and indications of blood
transfusions in pediatric oncology in an African Hospital. Open Hema-
tOIJ 2011;5:10-3. [Crossref]

Kacker S, Frick KD, Tobian AA. The costs of transfusion: economic
evaluations in transfusion medicine, Part 1. Transfusion 2013;53:1383-
5. [Crossref]

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

Ministry of Health of the Republic of Turkiye. National Guide to
Hemovigilance Version 2 (2020). Available at: https://shgmkan-
hizmetleridb.saglik.gov.tr/ TR-71525/ulusal-hemovijilans-rehberi-ver-
siyon-2--2020.html Accessed 17 Oct, 2025.

Ministry of Health of the Republic of Turkiye. Guideline for the appro-
priate clinical use of blood (2020). Available at: https://sbu.saglik.gov.
tr/Ekutuphane/Yayin/572. Accessed 17 Oct, 2025.

Liumbruno GM, Rafanelli D. Appropriateness of blood transfusion
and physicians’ education: a continuous challenge for Hospital Transfu-
sion Committees? Blood Transfus 2012;10:1-3.

Osei EN, Odoi AT, Owusu-Ofori S, Allain JP. Appropriateness of
blood product transfusion in the Obstetrics and Gynaecology (O&G)
department of a tertiary hospital in West Africa. Transfus Med
2013;23:160-6. [Crossref]

Shander A, Fink A, Javidroozi M, Erhard J, Farmer SL, Corwin H,et
al. Appropriateness of allogeneic red blood cell transfusion: the intet-
national consensus conference on transfusion outcomes. Transfus Med
Rev 2011;25:232-46. 53. [Crossref]

Haldiman L, Zia H, Singh G. Improving appropriateness of blood uti-
lization through prospective review of requests for blood products: the
role of pathology residents as consultants. Lab Med 2014;45:264-71.
[Crossref]

Hébert PC, Schweitzer I, Calder L, Blajchman M, Giulivi A. Review of
the clinical practice literature on allogeneic red blood cell transfusion.
CMA]J 1997;156:S9.

Hasley PB, Lave JR, Kapoor WN. The necessary and the unnecessary
transfusion: a critical review of reported appropriateness rates and cri-
teria for red cell transfusions. Transfusion. 1994;34:110-5. [Crossref]
Pérez-Chéavez F, Cizares-Tamez R, Jiménez-Morales B, Prado-Bernal
G, Gutiérrez-Sandoval J. Evaluacién del uso y apego a las indicaciones
clinicas del plasma fresco congelado en el Hospital Universitario Dr
José E Gonzilez. Medicina Universitaria 2005;7:5.

Juarez Rangel E, Casanova V, Jezabel M, Marin y Lépez RA, Sanchez
Guerrero SA. Retrospective transfusional audit at the Centro Nacional
de la Transfusion Sanguinea. Rev Invest Clin 2004;56:38-42.

Brandt MM, Rubinfeld I, Jordan J, Trivedi D, Horst HM. Transfusion
insurgency: practice change through education and evidence-based rec-
ommendations. Am ] Surg 2009;197:279-83. [Crossref]

Sekine L, Wirth LE Faulhaber GA, Seligman BG. Blood-based prod-
ucts request profile analysis in Hospital de Clinicas de Porto Alegre in
2005. Rev Bras Hematol Hemoter 2008;30:208-12. [Crossref]

de Souza DA, Silva FG, Costa PJ. Critical evaluation of justifications
for the transfusion of red blood cells: the reality of a government
emergency hospital. Rev Bras Hematol Hemoter 2013;35:263-7.
[Crossref]

Gonzélez-Villanueva J, Cantt-Rodriguez O, Gallardo-Uribe I. Indica-
ciones, uso y efecto terapéutico en la adminis-tracién de hemocompo-
nentes en un hospital de tercer nivel. Med Univ 2012;14:72-9.


https://doi.org/10.1016/S1246-7820(01)80007-0
https://doi.org/10.1097/CCM.0000000000000176
https://doi.org/10.1111/trf.12045
https://doi.org/10.1016/j.injury.2014.05.015
https://doi.org/10.1111/j.1537-2995.2012.03940.x
https://doi.org/10.1093/bmb/ldh023
https://doi.org/10.1371/journal.pcbi.1005510
https://doi.org/10.1016/j.transci.2013.04.037
https://doi.org/10.1046/j.1537-2995.2002.00185.x
https://doi.org/10.1097/00000542-200312000-00028
https://doi.org/10.1097/00000542-200605000-00026
https://doi.org/10.2174/1874276901105010010
https://doi.org/10.1111/trf.12188
https://doi.org/10.1111/tme.12028
https://doi.org/10.1016/j.tmrv.2011.02.001
https://doi.org/10.1309/LMSKRN7ND12ZOORW
https://doi.org/10.1046/j.1537-2995.1994.34294143936.x
https://doi.org/10.1016/j.amjsurg.2008.10.004
https://doi.org/10.1590/S1516-84842008000300009
https://doi.org/10.5581/1516-8484.20130070

