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ABSTRACT

Key words

Blood transfusion safety is a critical part of appropriate health care. Considering the limited
information available on the use of blood and its components in Latin America and the
Caribbean, the Grupo Cooperativo Iberoamericano de Medicina Transfusional (Ibero-
American Cooperative Group for Transfusion Medicine; GCIAMT), through its Research and
International Affairs committees, carried out a project to develop a protocol that would facilitate
the evaluation of blood usage at the country, jurisdiction, and institutional levels in varied country
contexts. Experts in blood safety from the Pan American Health Organization (Washington,
DC, United States), the University of Sio Paulo (Sdo Paulo, Brazil), the Hemocentro of Sdo
Paulo (Sdo Paulo, Brazil), and GCIAMT designed a 2-step comprehensive blood-use evaluation
protocol: step 1 collects data from blood requests, and step 2, from medical charts. At a minimum,
1000 analyzed requests are necessary; as such, study periods vary depending on the number
of transfusion requests issued. An Internet-based application, the Modular Research System-—
Study Management System (MRS-SMS), houses the data and produces reports on how hospitals
request blood, how blood is issued, who requires blood and blood components, and as an added
benefit, how many blood units are wasted and what the real demand for blood is.

Blood transfusion; protocols; blood banks; hemotherapy service; database manage-
ment systems; blood safety; blood component transfusion; Latin America; Caribbean
Region.

Blood transfusion is an important
medical treatment, recently defined by
the World Health Organization (WHO)
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as an essential drug (1). Recommenda-
tions published by the Pan American
Health Organization (PAHO) (2-7) make
clear that: “The transfusion of red blood
cells, platelets, plasma and, when clini-
cally appropriate, whole blood, is an es-
sential practice for the care of patients
with clinical conditions that cannot be
treated with other health technologies.
Therefore, having sufficient supplies of
blood and blood components in hos-
pitals is of critical importance for the
health of the population” (8). Given the
importance of blood, limited access to it

or and its components and blood short-
ages can gravely impact patient care; it
can also carry risks when not properly
handled.

A broader understanding of the risks
associated with blood usage is emerg-
ing. The already well-described infec-
tious risks associated with transfusion
represent only a portion of the true risk.
Another critical element in blood safety
is non-infectious complications. Trans-
fusion-related acute lung injury and
transfusion-associated circulatory over-
load are the leading causes of reported
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transfusion-related deaths. Furthermore,
case-controlled studies of medical, sur-
gical, and intensive care unit cohorts
suggest an association between unnec-
essary transfusion and poorer patient
outcomes (9-12). Several studies have
shown that more restrictive strategies
for transfusing packed red blood cells in
critical patients are at least as effective,
and probably better than, liberal strate-
gies (13-15). The implementation of a
national/hospital patient blood transfu-
sion management system/program can
lead to better outcomes as well (13-15).

Therefore, in addition to addressing
insufficiencies in the blood supply, there
is a need to review and hone transfu-
sion practices. However, there are very
few clinical trials evaluating how blood
should be used. The use of blood trans-
fusion therapies may vary according to
medical practice traditions within and
between countries and over time, partic-
ularly as blood availability, component
therapy, and transfusion management
practices fluctuate or change. Literature
that investigates how blood is being
used is especially scarce in developing
countries (16-18). Collection of such data
may improve the understanding of fluc-
tuations in demand and help to predict
future trends. It may also allow for the
detection of major blood misusage and
whether or not blood centers are able to
fulfill hospital requests.

The few, available studies on blood
usage used different approaches. For
instance, a study by Vamvakas and col-
leagues (19) collected data using a series
of questions for experts in the field of
transfusion epidemiology in Australia,
Denmark, the United Kingdom, and the
United States; and another, by Chiavetta
and colleagues (20), analyzed discharge
records from approximately 500 000 hos-
pitalized patients. The latter (20) provides
blood transfusion information that “can
help to determine the need for hospital
audits and maximum surgical blood-
order schedule guideline reviews.” These
authors state that this information is rel-
evant to reducing patient’s exposure to
blood components. Wells and colleagues
prospectively collected data from several
transfusion centers to better understand
blood usage, specifically where the blood
was sent and who received it (21, 22).
Later, Llewelyn and colleagues (23) ana-
lyzed large data sets from representative
hospitals in England and Wales using a
new approach to determine the reasons
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for transfusion. All the studies used a
short questionnaire that was completed
by the blood bank when dispensing each
transfusion unit. In 2012, Gonzales and
colleagues, following a similar approach,
retrospectively analyzed the database
from a single tertiary care hospital in
Brazil (17).

Acknowledging gaps in the under-
standing of blood usage and its critical
impact on patient outcomes, in 2014,
the Pan American Health Organization
summarized the situation in its “Plan
of Action for Universal Access to Safe
Blood” as follows:

Concerning the rational use of blood
and blood products, 20 of the 41 coun-
tries and territories in Latin America
and the Caribbean reported having
guidelines for the clinical use of blood,
while only seven have transfusion
committees in 75% of hospitals at the
national level. From the information
available in the countries, it is not pos-
sible to characterize blood recipients
by age, sex, and pathology or deter-
mine the epidemiological factors that
affect needs or the estimated number
of units transfused by event (24).

Considering the limited information
available on the use of blood and its com-
ponents in Latin America and the Carib-
bean, the Grupo Cooperativo Iberoamericano
de Medicina Transfusional (Ibero-Amer-
ican Cooperative Group for Transfu-
sion Medicine; GCIAMT), through its
Research and International Affairs com-
mittees, undertook the development of
a blood-use study protocol that would
facilitate the evaluation of blood use in
the different contexts that comprise the
Region and at the country, jurisdiction,
and institutional levels. Experts in blood
safety from PAHO, the University of
Sao Paulo (Sao Paulo, Brazil), and the
Hemocentro of Sdo Paulo (Sao Paulo,
Brazil) initially met in Sao Paulo, Brazil,
in May 2014, to determine the study de-
sign, and continued its work online until
completion in October 2014. The Expert
Working Group analyzed the available
information and developed a model plat-
form and an Internet-based system that
serves as a uniform set of tools to assist
countries, jurisdictions, and institutions
in collecting and using data on blood and
blood components use.

This brief communication summarizes
the results of this effort, explains the pro-
tocol itself, and makes available the tools

necessary for evaluating blood usage.
The protocol and database tool produces
reports that quantify the use of blood
and its components, identify shortages
and waste, and ultimately, produce bet-
ter patient outcomes.

Study design and methods

This protocol will guide the users to
perform a descriptive, cross-sectional
survey to evaluate the use of blood
among countries/jurisdictions/institu-
tions in Latin America and Caribbean.
Two types of questionnaires constitute a
2-step process of data collection:

Questionnaire 1 collects information
from blood requests, including: a de-
scription of the hospital making the re-
quest (public/private, number of beds,
existence of transfusion committee, etc.);
description of the patient receiving the
transfusion (age, gender, diagnosis, etc.);
type of transfusion request (degree of ur-
gency; reason for transfusion; number of
platelet units, volume of red blood cells,
and/or volume of plasma requested);
and the clinical area making the request
(e.g., neonatology, obstetrics, etc.). For
the complete questionnaire, see Annex 1,
Questionnaire 1.

Questionnaire 2 collects information
from the medical chart of the blood re-
cipient, including: type and number of
units that were effectively transfused;
reason for transfusion, registered ac-
cording to a comprehensive list; and
additional details on red blood cells,
platelets, and plasma, such as patient di-
agnosis. For the complete questionnaire,
see Annex 1, Questionnaire 2.

Participating hospitals and blood
service providers

For a representative sample of transfu-
sion requests in a given country, jurisdic-
tion, and/or institution, hospitals should
be listed according to the number of an-
nual transfusion requests, from greatest
to least, and the ones accounting for 80%
of the demand should be preferentially
included in the study.

Sample size

Being a descriptive study, as long as
the majority of the leading transfusion
centers are included, 1 000 questionnaires
should provide enough power to describe
the main reasons for blood usage.
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For a country, jurisdiction, and/or
institution that makes more than 15 000
blood requests annually, 30 days of data
collection are sufficient for the study.
For those with less than 15 000 annual
requests, a longer period may be neces-
sary. Therefore, the first task is to deter-
mine how many transfusion requests
each participating hospital/service
makes in a 30-day period. If more than
1 000, Questionnaire 1 will be applied
to all requests, but only a proportion
will be randomly-selected for Question-
naire 2 (since this data is harder to ob-
tain). For Questionnaire 2, only a total of
1 000 is recommended. For example, if
a jurisdiction has 10 000 blood requests
per month, all should be processed using
Questionnaire 1, but only 10% should be
randomly-selected for Questionnaire 2.

Data collection period

After defining the total study period
necessary (more than 30 days for those
with fewer than 15 000 requests per
year), the participant(s) should choose
two 15-day periods, with a minimum
interval of 30 days between them. Pe-
riods of known blood shortage should
be avoided. Each day, Questionnaire
1 should be completed for all requests
made during the previous 24 hours.
Every other day, 10% of the requests
should be randomly-selected for Ques-
tionnaire 2, which is based on medical
records. A nurse or physician should re-
view the medical chart of those patients.

Data collection tools

To facilitate auditing of the data collec-
tion, an Internet-based tool, the Modular
Research System-Study Management
System (MRS-SMS), was developed to
manage the study procedures and make
available all the items on Questionnaires
1 and 2. The system will randomly se-
lect the requests for Questionnaire 2. It
does this by assigning a random number
from 0 to 1 to each unit included. If a
site delivers 10 000 units per month, 10%
of the units need to be processed using
Questionnaire 2.

MRS-SMS is a password-protected In-
ternet system that registered users ac-
cess at: http://modularresearchsystem.
com.br/useofbloodinla/. Figures 1 and
2 show some features of the system. All
data entered in MRS-SMS may be ex-
tracted at any time, by exporting the data
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FIGURE 1. The Modular Research System-Study Management System: example of list
of patients/recipients of blood or blood components and links to Questionnaires 1 and 2

SMS

Pacientes v

grupo X Limpar

tudo @ L par

id

Unidade de pesquisa

1d do estudo

Status pessoa

—

Amostra

| Procurar | Cancelar

Grupo Unidade saude

Id do estudo Status pessoa

(m] Hemope 71018102006  Pendente NAME HIDDEN 3778

ese  § I :
SMS Use of Blood in Latin America =

@] Hemominas HBH 72058504706  Tarefas Recrutamento Completas NAME HIDDEN 2220 L

(w] Hemorio 74048411217  Recusou-se NAME HIDDEN 7968 L

=] Hemominas HBH 72058505646  Pendente NAME HIDDEN 1407
NAME HIDDEN 1481

NAME HIDDEN 5040

® Hemominas HBH 72058500704  Pendente

(=] Hemorio 74048400632  Pendente

o Hemorio 74048412330  Pendente NAME HIDDEN 4625

® Hemominas HBH 72058501140  Recusou-se NAME HIDDEN 1845

HBH 72058511552 Tarefas Completas. NAME HIDDEN 302

Hemorio 74048400574  Pendente NAME HIDDEN 5025

Hemominas HBH 72058511743  Pendente NAME HIDDEN 295
NAME HIDDEN 3319

NAME HIDDEN 69

Hemope 71018107138  Tarefas Recrutamento Completas

Hemominas HBH 72058501116  Pendente

Hemominas HBH 72058511768  Tarefas Recrutamento Completas NAME HIDDEN 607

D00 0000

Hemope 71018101180  Pendente NAME HIDDEN 2982

Hemominas HBH 72058501041  Pendente NAME HIDDEN 1838
NAME HIDDEN 652

NAME HIDDEN 1106

Hemominas HBH 72058503351  Pendente

Hemominas HBH 72058502189  Pendente

Hemominas HBH 72058501959  Tarefas Recrutamento Completas NAME HIDDEN 1910

Hemominas HBH 72058500514  Pendente NAME HIDDEN 1289

Hemope 71018102584  Pendente NAME HIDDEN 3018

SMS

Langamentos

S-Weekly Enroliment Progress

This is a report that provides a detailed snapshot of Enroliment Achievement for the study, by site; generated: weekly; distribution: study
team, site staff, and NHLBI

S-Weekly FUP1 Progress

This is a report that provides a detailed snapshot of Follow Up 1 Achievement for the study, by site; weekly; distribution: study

FIGURE 2. The Modular Research System-Study Management System: example of possible
blood and blood component usage reports

SMS Use of Blood in Latin America =

team, site staff, and NHLBI.

S-Weekly & Cumulative Enroliment Rpt

This is a summary report that presents rates of
clinicians.

S-Weekly & Cumulative FUP1 Report

This is a summary report that presents rates of follow Up 1 Visits for the study; generated: weekly.

for the study; weekly; distribution: study team, site coordinators and

FUP1 patients to approach

This is a form/report that could be useful for tracking patients to approach when patient is in the return period.
Pending Medical Record Review
This is a report tracks Pending Medical Record Review.

Medical Record Cumulative Rpt

This is a report tracks Medical Record Cumulative.

©2008-2013
Ligia Capuani g-mail ou tel: (011) 98258-1913
o:

Revision: 62 Last Changed Date: 2014-12-10 19:55:59 -0300 (Sun, 10 Dec 2014)

437


http://modularresearchsystem.com.br/useofbloodinla/
http://modularresearchsystem.com.br/useofbloodinla/

Brief communication

to a comma-separated-variables (CSV)
extension file that can be exported to most
statistical software programs for analysis.

Each country/jurisdiction/institution
should designate certain staff to collect
and analyze the data. The investigator
at each site will create user names and
passwords. Users will not be able to see
or extract data from any site other than
their own. Data from other sites can only
be accessed with the permission of its
principle investigator.

Data analysis

A descriptive data analysis should
consist of frequency distributions of the
main variables. The number and type of
units transfused should be stratified by
gender, age, and medical condition of
the patients.

DISCUSSION

There can be many challenges with
developing a study protocol such as this
one. First, the study will need to consider
differing countries, jurisdictions, and/or
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institutions throughout Latin American
and Caribbean and variations in blood
request procedures among diverse insti-
tutions and medical specialties. Second,
random-selection of hospitals may not
be achievable because some of them may
not be willing to participate. Third, the
use of blood may differ during the year.
Elective surgery, for example, is less com-
mon during long holidays, and if there
is a blood shortage, may be postponed.
Lastly, some hospitals may lack informa-
tion systems or have only partial records,
or the patient’'s medical records and
transfusion requests may be incomplete.

The working group strove to ad-
dress all these challenges by designing
a unique protocol to be used in a large
geographic area with a wide range of
country contexts. This communication
presents this protocol and its tools as
a platform for streamlining a study of
blood usage, from how requests are
made to how transfusions are used, in al-
most any context. Moreover, such stud-
ies will improve the overall information
systems in hospitals, and point to areas
requiring additional research. Evalua-
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ANNEX 1

Questionnaire 1

Part 1. Hospital information

1.1.
1.2.

24.

sons for transfusion in epidemiological stud-
ies. Transfus Med. 2009;19(2):89-98.

Pan American Health Organization. The
PAHO/WHO plan of action for universal
access to safe blood. Washington, DC: PAHO;
2014. [Document CD53/6]. Available from:
www.paho.org/hq/index.php?option=com_
content&view=article&id=9774:53rd-direct-

Hospital ID:
Hospital profile:
1.2.1.
1.2.2
1.23.
1.2.4.
1.2.5.

Part 2. Recipient information

2.1.
2.2.

2.3.

24.

Par
3.1.
3.2.

3.3.
3.4.

3.5.

3.6.

3.7.

Rev

Patient ID:

Type of assistance: () public ( ) private (Note: both may be checked)
Number of beds: ( ) <50 ( )=50-100 ( )=100-500 ( ) =500

Is there a transfusion unit/hemotherapy service in the hospital? ( ) Yes ( ) No
Is there a transfusion committee in the hospital? ( ) Yes ( ) No
Are there transfusion guidelines in the hospital? ( ) Yes ( ) No

Patient profile:

/mma3 for platelets concentrates

22.1. ( )Inpatient ( ) Outpatient

222. Dateofbirth: /_/  (day/month/year)

2.23. Gender: ( )Male ( )Female

224. Weight: (in Kilograms)

Blood request information:

2.3.1. Is there blood count in the request? ( ) Yes ( ) No
23.1.1. Ifyes:Hb__ g/dL Hct__ % for red blood cells
2.3.1.2. If yes: Platelets

2.3.2. Prothrombin or thromboplastin time? ( ) Yes ( ) No

Diagnostic: (open field)

2.4.1. Principal diagnosis (for example, brain tumor)

2.42. Diagnosis for transfusion (hemorrhage and anemia)

2.4.3. International Classification of Disease, 10th edition (ICD-10) code:

2.4.4. Previous transfusions? ( ) Yes ( ) No

24.4.1.

t 3. Transfusion request

If yes, date of the last transfusion: ___ /

___/ ___(day/month/year)

Date:  /__/ __ (day/month/year)

Type of request:

3.2.1. () extreme urgency, without cross-match

3.2.2. () urgency (within 3 hours)

3.2.3. () routine (within 24 hours)

3.24. () scheduled (more than 24 hours )

3.2.5. () reservation

Transfusion prescription (open field)
How many units were requested?

3.4.1. Random platelets units/pool or apheresis ____units
3.42. Redcell __ units leukodepleted? ( ) Yes ( ) No
3.4.3. Plasma units

How many units were transfused?

3.5.1. Random platelets units/pool or apheresis units
3.52. Red cell units leukodepleted? ( ) Yes ( ) No
3.53. Plasma units

How many units were timely returned, allowing for its use in any other patient?

3.6.1. Random platelets
3.6.2. Red cell
3.6.3. Plasma units

units/pool or apheresis units
units leukodepleted? ( ) Yes ( ) No

Classify the clinical area that requested the transfusion:

3.7.1. () Neonates
3.7.2. () Emergency room
3.7.3. () Obstetrics and Gynecology

3.7.3.1. () Obstetrics
3.7.3.2. () Gynecology
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3.7.4. Medical clinical (adults and children-except neonate)

3.7.4.1. () Oncology

3.7.4.2. () Non-oncology/hematology

3.7.4.3. () Bone marrow/hematopoietic progenitor cell transplantation

3.7.4.4. () Gastroenterology

3.7.4.5. ( ) Intensive Care Unit

3.7.4.6. () General clinic-others (pneumonology, cardiology, etc.)
3.7.5. () Surgery (adults and children—except neonate)

3.7.5.1. () Orthopedic

3.7.5.2. () Cardiac

3.7.5.3. ( ) Vascular

3.7.5.4. ( ) Gastrointestinal

3.7.5.5. () Others. Specify:

Questionnaire 2

1.

S

440

How many units were effectively transfused?

1.1.  Random platelets units/pool or apheresis units
1.2. Red cell units leukodepleted? ( ) Yes ( ) No
1.3. Plasma units

If not transfused, describe the reason:

2.1. () Not provided/Blood product was not available
2.2. () Patient refusal

2.3. () Patient died

2.4. () Changes in the clinical conditions

2.5. () Others. Specify:

del Pozo et al. ® Protocol for evaluating blood usage

What is the patient main disease according to the International Classification of Diseases, 10th edition (ICD-10)?

3.1. ICD-10 code:
Which was the cause for transfusion indication?

Specify the proper sub-item for each blood component and the indications according to items 5.1 for red blood cell, 5.2 for

platelets, and 5.3 for plasma:
Red blood cell-sub-item:
Platelets—sub-item:
Plasma-sub-item:

5.1. Red blood cells:
5.1.1. Hematology/oncology

5.1.1.1. ( ) Anemia associated to deficiencies of: iron, folate, and vitamin B-12, and others.
5.1.1.2. ( ) Anemia associated to acute blood loss (Gastrointestinal [lower/upper], politrauma, hemostatic disorders,

and others)

5.1.1.3. ( ) Anemia associated with chronic diseases (including renal diseases and liver diseases)
5.1.1.4. ( ) Hemolytic anemia (acquired, including malaria; and hereditary hemolytic anemia)

5.1.1.5. () Anemias associated with sepsis
5.1.1.6. ( ) Hyperbilirrubinemia in neonates
5.1.1.7. ( ) Aplastic anemia

5.1.1.8. ( ) Leukemia (acute or chronic)
5.1.1.9. ( ) Lymphomas

5.1.1.10. ( ) Multiple myeloma

5.1.1.11. () Mielodysplastic syndromes

5.1.1.12. ( ) Solid tumors (under chemotherapy or without chemotherapy)

5.1.1.13. () Hematopoietic cell transplantation
5.1.1.14. ( ) Others (specify)
5.1.2. ( ) Surgery:
5.1.2.1. Orthopedics:
5.1.2.1.1. () Total hip replacement
5.1.2.1.2. ( ) Total knee replacement
5.1.2.1.3. () Spinal pathology
5.1.2.1.4. ( ) Congenital luxation
5.1.2.1.5. () Fracture of the femur
5.1.2.1.6. ( ) Politrauma
5.1.2.1.7. () Others (specify)
5.1.3. Cardiovascular surgery:
5.1.3.1.1. ( ) Coronary by-pass
5.1.3.1.2. ( ) Valve replacement
5.1.3.1.3. ( ) Aneurysm repair
5.1.3.1.4. () Others (specify)
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5.2.

5.3.

5.1.4. ( ) Abdominal and colorectal surgery
5.1.5. ( ) Neurosurgeries (trauma, tumors, congenital malformations, among others)
5.1.6. () Urologic surgeries (all, including tumors)
5.1.7. () Otorhynolaryngologic surgery (fibro-angiomas, craneofacial tumor, craneofacial malformations, others)
5.1.8. ( ) Solid organ transplants (heart, lung, renal, liver, others)
5.1.9. () Plastic surgery (craneofacial malformations, severe burns, aesthetic surgery)
Platelets:
5.2.1. () Prophylactic to prevent bleeding
5.2.1.1. ( ) Routine use in non-bleeding patient (including neonates)
5.2.1.2. () Pre-procedure to prevent bleeding (surgery/invasive procedure)
5.2.2. () Therapeutic to treat active bleeding
5.2.3. Causes
5.2.3.1. () Reversible bone marrow failure (associated with treatable disease and/or chemotherapy)
5.2.3.2. () Chronic (irreversible) bone marrow failure, e.g., myelodysplastic syndromes
5.2.3.3. () Peripheral platelet destruction/consumption, e.g., immune thrombocytopenia and disseminated
intravascular coagulation
5.2.3.4. () Abnormal platelet function inherited or acquired disorders, e.g., anti-platelet agents, heparin, other drugs,
and uremic patients
5.2.3.5. () Others (specify)
Plasma:
5.3.1. ( ) Did the patient have active bleeding at the time of blood request? ( ) Yes ( ) No
5.3.2. What is the clinical condition?
5.3.2.1. () Single coagulation factor deficiencies
5.3.2.2. () Multiple coagulation factor deficiencies
5.3.2.3. ( ) Disseminated intravascular coagulation
5.3.2.4. () Thrombotic thrombocytopenic purpura
5.3.2.5. () Reversal of warfarin effect
5.3.2.6. ( ) Vitamin K deficiency in the intensive care unit
5.3.2.7. ( ) Liver disease
5.3.2.8. ( ) Surgical bleeding and massive transfusion
5.3.2.9. ( ) Bleeding due to hemorrhagic disease of the newborn

RESUMEN  Laseguridad de las transfusiones de sangre constituye una parte fundamental de una
apropiada atencién de salud. Teniendo en cuenta la limitada informacién disponible
sobre el uso de la sangre y sus componentes en América Latina y el Caribe, el Grupo

Un protocolo integral para  Cooperativo Iberoamericano de Medicina Transfusional (GCIAMT), mediante sus
evaluar el uso de la sangrey comités de Investigacion y de Asuntos Internacionales, llev6 a cabo un proyecto de
sus componentes en América e€laboracion de un protocolo que facilitara la evaluacion del uso de la sangre a nivel

de pais, jurisdiccional e institucional, en diversos contextos de pais. Expertos en se-
guridad de la sangre de la Organizacién Panamericana de la Salud (Washington, DC,
Estados Unidos), la Universidad de Sao Paulo (Sdo Paulo, Brasil), el Hemocentro de
Séo Paulo (Sao Paulo, Brasil) y el GCIAMT disefiaron un protocolo integral de eva-
luacién del uso de la sangre en 2 etapas: en la primera se recopilan datos de las soli-
citudes de sangre, y en la segunda, de las historias clinicas. Como minimo, es preciso
analizar 1 000 solicitudes; por ello, los periodos de estudio varian en dependencia del
numero de solicitudes de transfusién expedidas. Una aplicaciéon basada en internet,
el Modular Research System, Study Management System, alberga los datos y elabora
informes sobre cdmo solicitan sangre los hospitales, cémo se expide la sangre, quién
requiere sangre y componentes sanguineos y, como beneficio afadido, cudntas unida-
des de sangre se desperdician y cual es la demanda real de sangre.

Latina y el Caribe

Palabras clave  Transfusion sanguinea; protocolos; bancos de sangre; servicio de hemoterapia;
sistemas de administracion de bases de datos; seguridad de la sangre; transfusion
de componentes sanguineos; América Latina; Region del Caribe.
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