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Abstract: In 2016 and 2017, eighteen Latin American countries transfused 21,808,541 blood components, 
55.9% corresponded to red blood cells and 20.1% to platelet concentrates. In the same period, only Brazil 
reported to the Pan American Health Organization (PAHO) six cases of sepsis due to bacterial contamination 
(BC; four in 2016 and two in 2017). These data represent a frequency of one case per 3,634,756 transfused 
blood components. These results contrast with those notified by the haemovigilance reports from North 
America, Europe, Africa, and Oceania, where transmitted-transfusion bacterial infection (TTBI) frequency 
range 1:14,515 to 1:384,903 in transfused platelets, and 1:96,850 to 1:3,448,275 in transfused erythrocytes. 
Today’s frequency of TTBI is higher than viral infections. Although strategies such as diversion of the first 
aliquot, bacterial detection during storage, and pathogen reduction technologies (PRT) reduce the risk of 
TTBI, they do not eliminate it. This review aims to establish the strategies implemented to reduce TTBI in 
Latin American countries and know the number of cases recorded. Likewise, we determined the limitations 
that prevent TTBI notification. Finally, we estimated the number of events that should be presented based 
on more experienced haemovigilance programs. TTBI mitigation strategies vary within each country and 
throughout the Latin American region. There are blood banks that have not yet implemented the diversion 
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Introduction

Blood transfusion is one of the therapeutic strategies 
employed in clinical practice (1). However, its use carries 
not only benefits but also potential risks. Transfusion-
transmitted infections (TTIs) comprise several biological 
agents (viruses, parasites, bacteria, fungi, and prions) 
transmitted during the administration of whole blood 
or blood components (2). To date, there are more than 
68 potentially causative agents of TTI (3,4). However, 
currently, the spread of viruses transmitted by transfusion 
has  been substantia l ly  reduced,  so that  bacteria l 
contamination (BC) of blood components is today the most 
frequent cause of TTI (5). Sepsis associated with red blood 
cell transfusion has decreased rapidly in the last twenty 
years, possibly due to the more widespread application of 
leukoreduction filters (6). Therefore, most cases of post-
transfusion sepsis today involve platelet components stored 
at room temperature. With the introduction of better skin 
disinfection, first aliquot diversion techniques, and bacterial 
detection in platelets, the rate of clinically significant septic 
reactions has decreased but not eliminated. Today it is 
known that the severity of a septic reaction will depend on 
various factors related to bacteria (gram-positive or gram-
negative, the type of strain) and receptors (comorbidities, 
immune status, use of antibiotics), as well as the bacterial 
concentration at the time of transfusion (7,8). 

Multiple aerobic culture surveillance studies have 
shown BC frequencies of 1: 1,000 to 1: 3,000 in platelet 
units (PT) (6). Despite contamination estimates, actual 
rates of septic adverse transfusion reactions (ADRs) are 

lower, approximately 1 in 25,000 units of PT (range 
1:13,000 to 1:100,000) (6). Underreport of sepsis caused 
by the transfusion is frequent. Jacobs et al. found that 
during periods of active culture screening, contaminated 
platelet components and sepsis were 32.0 and 10.6 times 
more likely to be documented than during a period based 
solely on clinical recognition reports (9). Likewise, other 
authors have shown that the active search for transfusion-
associated sepsis could be 35.9 times greater than passive  
surveillance (10). Hong et al. performed active and passive 
surveillance for bacterially contaminated platelets between 
2007-2013 at the University Hospitals Case Medical 
Center. The authors showed no reports of the five cases 
of transfusion-associated sepsis during a seven-year study 
period. Documentation of these cases was the result of an 
active surveillance program (8). 

Between January 2010 and December 2016, the United 
States of America’s haemovigilance system reported 111 
cases of TTI in 7.9 million blood components transfused. 
Babesia spp was identified in 16 cases in red blood cell units 
(14.4%), while Staphylococcus aureus was the most frequent 
microorganism isolated from PT units (10.8%). A TTI rate 
= 1.95 per 100,000 transfused PT units and a rate of 0.53 
TTI per 100,000 units of red blood cells transfused were 
estimated (5). In 2017, the Food and Drug Administration 
(FDA) reported five mortality cases related to transfusion, 
with definite or probable imputability, associated with 
BC (Staphylococcus epidermidis, Klebsiella pneumoniae, and 
Clostridium perfringens) (11). To date, the primary sources 
of transmitted-transfusion bacterial infection (TTBI) are 

of the first aliquot. In general, no country performs microbiological culture screening of 100% of its 
collected platelet units. PRT are used only in some private and public blood banks. Between 2018–2020, 
Brazil reported 29 TTBI (7 definitive, 10 probable, and 12 possible), while Colombia registered four in 
2020 (three definitive and one probable). Other Latin American countries have not reported cases. We 
identified several causes of low notification of adverse transfusion reactions (ADRs), not only those related 
to TTBI. We estimated that the underreporting of TTBI in Latin American countries ranges from 7 to 
29-fold compared to data of robust haemovigilance programs. Importantly, several countries lack national 
coordination to collect, analyze, and provide feedback to stakeholders. Finally, there is no external audit to 
guarantee the adoption of standard definitions and processes related to haemovigilance in Latin American 
countries. 
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flora on the skin (74.7%), oropharyngeal flora (16.4%), and 
intestinal flora (8.9%) (12).

In 2017, Canadian Blood Services reported the results of 
routine screening and quality control sterility tests in PT 
units obtained between 2010 to 2016 and reports of septic 
ATR (13). Quality control tests allowed estimating similar 
false negative rates between the PT pools produced with 
the buffy coat method (8 per 10,000) and PT apheresis 
units (9 per 10,000) (P=0.79). There were five septic ATR 
with definitive imputability. The agents identified were 
coagulase-negative Staphylococcus, S. epidermidis, and S. 
aureus. A non-fatal septic reaction rate of approximately  
1 per 100,000 PT units and a fatal septic reaction rate of  
1 per 500,000 PT units were estimated (13). Recently, 
Canada presented the results  of  incorporat ing a  
new BC detection algorithm in PT concentrates. They 
demonstrate a reduction of cases to 1: 350,000 and zero 
cases of mortality (7). Spain in 2017 reported 20 suspected 
cases of BC (two of them with imputability and severity 
>2) (14), while in 2018, the United Kingdom investigated 
98 suspected cases of BC (none confirmed) (15). In 2017, 
New Zealand reported twelve confirmed positive BC cases 
in PT (seven cases associated with Cutibacterium acnes). 
Four patients received these PT units because the culture 
was positive after transfusion. Only one of the patients 
developed symptoms (16). They also reported that the 
rate of true positives was similar to that reported by the 
Australian Red Cross Blood services (0.12%) (17). In 2017 
the French haemovigilance system reported two BC cases 
(18). The Netherlands’ haemovigilance system investigated 
in 2017, 72 cases of TTBI, four confirmed (three cases 
with Cutibacterium acnes and one case due to Staphylococcus 
saccharolyticus) (19). The 2018 New Zealand haemovigilance 
report informed that of 15,108 PT screened after 36 hours 
of collection, there was a confirmed bacterial infection 
in nineteen (0.13%) (20). None of the five patients who 
received contaminated PT had symptoms, although four 
received antibiotics at the transfusion time. From 2016 
to 2018, there were fifteen PT transfused with confirmed 
positive cultures. In fourteen cases, Cutibacterium acnes was 
the organism found (20). The other case was Staphylococcus 
saccharolyticus. Likewise, the 2019 Austrian hemovigilance 
report notified five cases of platelets transfused with 
confirmed positive bacterial cultures. None of the five 
recipients developed symptoms, probably because they were 
receiving antibiotics due to their underlying condition (21). 

Hume et al. reported that seven studies were published 
in Africa evaluating BC frequency up to 2016 (22). TTBI 

was 8.8% in whole blood and erythrocytes, ranging 
between 3.1% in Zimbabwe and 17.5% in Ghana. This 
value contrasts with those rates reported by high-income 
countries (0.01% to 0.07%) (22). In the specific case of 
PT concentrates, Hume et al. reported a frequency of BC 
between 0.3% and 2.1% in Uganda (22). In Latin America, 
there is an absence of reports of TTBI, except for Brazil, 
which informed four cases in 2016 and two in 2017 (23). 
In 2017, Ramírez-Arcos et al. (24) published a survey 
carried out in four Latin American countries. The authors 
evaluate the status of the BC of PT concentrates in blood 
banks. The detection practices and mitigation strategies 
varied considerably between sites, highlighting the need 
to standardize Latin American procedures. However, the 
inadequate response of the actors (less than 22%) limited 
the conclusions. This review aims to establish the strategies 
implemented to reduce TTBI in Latin American countries 
and know the number of cases recorded. Likewise, we 
determine the limitations that prevent TTBI notification. 
Finally, we estimate the number of events that should be 
presented based on more experienced haemovigilance 
programs.

Information collection method

We included for this review the haemovigilance reports 
available for Brazil and Colombia, and the report on the 
Supply of Blood for transfusions in the Latin American 
countries (Argentina, Bolivia, Brazil, Chile, Colombia, 
Costa Rica, Cuba, Ecuador, El Salvador, Guatemala, 
Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, 
Dominican Republic, and Uruguay) between 2016 and 
2017, published by the Pan American Health Organization 
(PAHO) (23). Contributed to this review national leaders at 
the governmental level of the blood network and the health 
surveillance (Brazil, Colombia, El Salvador, and Honduras), 
presidents of scientific societies (Chile, Guatemala, 
Paraguay, and Peru), or members of them (Mexico), as well 
as opinion leaders interested in haemovigilance (Ecuador 
and Honduras). The corresponding author sends an 
invitation email to participate as co-authors to people in 24 
countries. People from Argentina, Brazil, Chile, Colombia, 
Ecuador, El Salvador, Guatemala, Honduras, Mexico, 
Paraguay, and Peru accept participating. The review’s design 
included a virtual personal interview with the co-author, 
using a standardized survey. We estimate the number of 
events that should be presented based on more experienced 
haemovigilance programs when no records of TTBI from a 
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country were available.

Results 

What strategies have been implemented in Latin American 
countries to reduce TTBI?

There are at least six effective strategies to reduce the 
risk of posttransfusion sepsis (6): (I) transfusion of blood 
components according to evidence-based guidelines; (II) 
standardized donor survey, skin preparation, and diversion 
of the first milliliters of blood; (III) reducing storage 
duration of blood components; (IV) bacterial detection 
during storage; (V) pathogen reduction technologies (PRT) 
and (VI) identification of bacteria in blood components 
at the same day of transfusion. Table 1 briefly shows the 
primary safety measures relative to platelet component 
collection, manufacturing, processing, preservations, 
issuing, and outdating in Latin America. In no country is 
there a single method to obtain platelets. However, the 
whole-blood derived prepared by the buffy coat method or 
by the platelet-rich-plasma methods predominates in most 
countries. It was impossible to know the number of units 
collected by apheresis in the Latin-American countries 
during 2018–2020 (except Brazil and Colombia). Therefore, 
we analyzed the data reported by PAHO in 2017. The 
total number of components obtained by apheresis was 
474.756, of which 75.6% corresponded to platelets. This 
value represented 5.4% (95% CI: 1.1–6.1%) of the total 
collection of blood components in Latin America for that 
year.

All participating countries reported having a unified 
national donor survey. Similarly, it is unified skin donor 
disinfection before the phlebotomy (Table 1). What is 
not standardized is the procedure or quality controls for 
these actions. There is evidence that even asepsis with 
isopropanol, povidone-iodine, or chlorhexidine gluconate, 
can leave remnants of microorganisms that later cause 
contamination of blood components (6). There is no 
national regulation in any Latin American country that 
establishes as mandatory to screen 100% of PT units from 
the data collected. The countries’ regulations fluctuate 
between requesting microbiological control performance 
at 1–5% of the collected (Table 1) as a quality control 
measure. However, private institutions in some countries 
voluntarily perform the microbiological control of 100% 
of the collected components (for example Garraham 
Hospital in Argentina, Instituto Distrital de Ciencia 

Biotecnología e innovación, IDCBIS, among others), but 
it is not standardized conduct. Not all Latin American 
countries require detecting BC of the components, but it is 
mandatory for AABB establishments accredited (25). At the 
end of 2020, there were eight Latin American Blood Banks, 
Transfusion Services, or Blood Centers accredited by AABB 
(Brazil: HemoRio- IEHE and Hospital Israelita Albert 
Einstein; Colombia: Laboratorio Medico Las Americas and 
Sub Red Integrada De Servicios De Salud Centro Oriente 
ESE; Dominican Republic: Referencia Banco De Sangre 
Luperon; Honduras: Centro Nacional de Sangre, Cruz Roja 
Hondureña and Centro Regional de Sangre, Cruz Roja 
Hondureña; Mexico: Centro Estatal De La Transfusion 
Sanguinea Del Estado de Pachuca) (26). Other certifying 
entities such as the Transfusion Accreditation Committee, 
CAT (27), of the Spanish Society of Blood Transfusion, 
SETS establish microbiological control or PRT within the 
voluntary standards.

Several public and private institutions in Latin America 
already have PRT. For example, Honduras has several 
public and private collection and processing centers, 
including the Cruz Roja Hondureña (CRH). Currently, 
CRH has three blood screening centers that process what 
is collected by ten blood banks. CRH distributes 70% of 
the platelets throughout the country. Since 2016, PRT 
is made to 100% of the platelets within the first 8 to  
24 hours.  In 2019 CRH collected 28,070 platelet 
concentrates. Three thousand three hundred seventy-
eight pools of platelets were prepared and inactivated 
(Cerus). CRH has transitioned from making pH, followed 
by BACT/ALERT™, and subsequently implementing 
PRT. CRH makes quality control to 1% of expired units. 
Currently, they do not perform plasma inactivation. It is 
worth highlighting the case of CRH because it shows that it 
was possible to adopt PRT even though Honduras is one of 
the poorest countries in Latin America. 

In Brazil, blood therapy services are inspected annually 
by health surveillance (28,29). The risk assessments are 
subsequently sent to the Agência Nacional de Vigilância 
Sanitária (Anvisa), to collect the data at the national  
level (30). In 2019, Anvisa received data from 1,055 (around 
49%) of the 2,175 blood therapy services in Brazil. On 
average, less than 10% of the evaluated services showed 
some non-compliance with skin disinfection regulation, 
visual inspection of the bag before transfusion, and quality 
control. Around 14% of the services evaluated presented 
some non-compliance with the regulation items in the 
storage of blood components, mainly regarding equipment 
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Table 1 Major safety measures relative to platelet component collection, manufacturing, processing, preservations, issuing, and outdating on each Latin-American country

Variable Argentina Bolivia Brazil Chile Colombia Costa Rica Cuba Ecuador El Salvador Guatemala Honduras Mexico Nicaragua Panama Paraguay Peru
Dominican 
Republic

Uruguay

Type (s) of platelets produced

Apheresis and Whole-blood derived prepared by the 
platelet-rich-plasma method

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Apheresis and Whole-blood derived prepared by the 
buffy coat method

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Whole-blood derived prepared by the buffy coat 
method

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Whole-blood derived prepared by the platelet-rich-
plasma method

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Apheresis Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Platelet shelf life

5 days X X X X X X X X X X X X X X X X X

7 days X X

Unknown X X

Strategies implemented

Leukocyte reduction Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Donor arm skin disinfection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

First aliquot diversion Yes Yes Yes Yes Yes Yes Yes No Some 
centers

No Some 
centers

Yes Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Yes

Platelet screening for bacterial contamination Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes No Yes Yes Yes

Pathogen reduction technologies Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown No No No Some 
centers

Some 
centers

Unknown Some 
centers

No No Unknown Some 
centers

PT screening for bacterial contamination

Routine screening (100%) No No No No No No No No No No No No No No No No No No

Quality control 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 5% 1% 1% 1% 1% 1% 1%

Quarantine postsampling (hours) No No Some 
centers

No No No No No No No No No No No No No No No

Testing method (BACT/ALERT, eBDS) Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

No No No Some 
centers

Unknown Some 
centers

No Some 
centers

Unknown Some 
centers

Culture bottle (Aerobic/anaerobic) Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

No No No Some 
centers

Unknown Some 
centers

No Some 
centers

Unknown Some 
centers

Blood culture (plate) Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

No Some 
centers

Unknown Some 
centers

No Some 
centers

Unknown Some 
centers

Swirling Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Visual inspection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

pH, glucose Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Unknown Some 
centers

Some 
centers

Some 
centers

Some 
centers

Some 
centers

Rapid Test No No No No No No Unknown No No No No No No No No No No No
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qualification. Like Brazil, Colombia and Chile have 
regulatory authorities responsible for the vigilance of 
the blood banks [National Institute for Food and Drug 
Surveillance, INVIMA (31) and Superintendency of  
Health (32) respectively]. However, these institutions do not 
publish reports or give feedbacks to national stakeholders.

The 18 countries analyzed in this review reported 
in 2017 that there were 1,898 collection centers and 
1,152 processing centers, 67% located in Brazil (26.5%), 
Mexico (24.8%), and Argentina (15.3%) (23). Similarly, 
fifteen countries reported that 7956 hospitals performed 
transfusions (63.0% in Mexico, 14.3% in Argentina, and 
7.4% in Colombia). Brazil, Cuba, and the Dominican 
Republic did not report data. The 18 countries analyzed 
had a specific law regarding the national blood system, 
except for the Dominican Republic, Honduras, and El 
Salvador. Chile has a blood policy but not associated with 
a decree or law that guaranteed its national adoption (33). 
As for a specific blood budget, all except Costa Rica, Cuba, 
El Salvador, the Dominican Republic, and Uruguay had 
one. Regarding a national blood policy, only Bolivia and 
Costa Rica lacked it. Guatemala and Honduras had a partial 
national policy (23). Regarding norms that standardized 
the selection of blood donors and the operation of the 
collection and processing centers, the 18 Latin American 
countries reported that they had them (23). All countries 
except for Costa Rica, Honduras, and Peru had guidelines 
for the clinical use of blood. 

Regarding continuing education programs related to 
blood, of the 18 participating countries, there was no 
program until 2017 in Colombia, Costa Rica, Honduras, 
Panama, or the Dominican Republic. There was a partial 
program in Uruguay and Honduras and no registration in 
Cuba. Concerning a national quality assurance program, 
Costa Rica, Guatemala, Honduras, Panama, the Dominican 
Republic, and Uruguay did not have one. Furthermore, 
about the existence of a national external evaluation 
program (serology-TTI), only Guatemala, Honduras, 
Panama, and Uruguay reported that they did not have it. 
In all countries, there was an inspection program for 2017 
except in Honduras. In Costa Rica and El Salvador, it was 
partial, and no response in Uruguay (23). Until 2017, 50% 
of the countries analyzed (Argentina, Bolivia, Brazil (30,34), 
Chile (35), Colombia (36,37), Mexico, Nicaragua, Peru, 
and Panama) request certification of personnel to perform 
specific tasks related to blood banking and transfusion 
medicine. Argentina, Bolivia, Brazil, Colombia (38), Chile, 
Costa Rica, Cuba, and Perú required accreditation of blood 

services (23).
Concerning national haemovigilance programs, they 

only exist in five countries: Argentina (39), Brazil (30,40), 
Colombia (41), Cuba, and Ecuador (42). Chile (32,35), 
Mexico, Nicaragua, and Paraguay (43) have local programs. 
Of these, only Brazil (44-46) and Colombia (47-49) have 
unified case definitions at the national level (adoption of 
international definitions suggested by ISBT-IHN-AABB) 
(50,51) and issue annual reports of adverse reactions to 
Donation and Transfusion. Of the 18 countries, only two 
have a national transfusion committee (Colombia and 
Cuba), although Costa Rica, El Salvador, and Paraguay have 
a partial national committee. Regarding the intrahospital 
transfusion committees, Argentina, Brazil, Chile, Colombia, 
Cuba, Ecuador, and El Salvador reported their existence. 
In other countries, its presence is partial. For example, 
in Mexico, of the 5010 hospitals estimated to perform 
transfusions, 320 had hospital transfusion committees and 
ATR notification mechanisms. Mexican legislation only 
requires an intrahospital transfusion committee in those 
that regularly transfuse more than 50 units of blood per 
month (23).

Finally, we investigated the presence of informed 
consent for transfusion. In Brazil, there is no mandatory 
informed consent form for blood transfusion. It does exist 
in Colombia, Chile, Guatemala, Ecuador, Paraguay, Peru, 
Mexico, Honduras, and El Salvador. Ecuador, Paraguay, 
Peru, and El Salvador, have a unified national format. The 
informed consents in Latin-American countries warn about 
acquiring TTI, but sepsis’s possible development is not 
specified, except for Chile.

Are there reports of cases of BC and sepsis associated with 
blood transfusion in Latin American countries?

According to the blood supply report for transfusions in 
Latin America and the Caribbean countries, only Brazil 
reported six BC cases associated with blood components’ 
transfusion (23). Four events in 2016 after the transfusion 
of 3,701,988 units (58.9% red blood cell units and 23.7% 
PT components) and two reactions in 2017 after transfusing 
2,187,430 blood components (60.8% red blood cells units 
and 22.5% PT units). However, Anvisa in Brazil has 296 BC 
cases associated with transfusion investigated between 2007 
and 2020 (Table 2). Actors in Brazil notify ATR through 
the health surveillance notification system (Notivisa), 
following national guidelines (30,34,40,45). In 2016, there 
were 42 cases to investigate, and sixteen were confirmed, 
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probable, or possible. In 2017, of the 27 cases investigated, 
eight were confirmed, probable, or possible. Between 2018 
and until September 2020, Anvisa investigated 88 possible 
ATR in components contaminated with bacteria. Seven 
confirmed, ten were probable, and twelve possible. Some 
adverse events such as BC are subject to further analyses, 
investigation, and retro vigilance. Therefore, the Notivisa 
system allows rectification and complementary information 
to be added to the original report; thus, the numbers are 
dynamic even for past events. In Colombia, blood banks 
and transfusion services report adverse reactions to the 
National Haemovigilance System (SIHEVI-INS) (48,52,53) 
administered by the National Institute of Health (INS). 
In 2018 and 2019, there were two BC case reports in PT 
units, but none confirmed. Until October 2020, SIHEVI-
INS received notification of six BC cases (all of them in 
PT units). Three had definitive imputability and grade 
3 severity, and one case had probable imputability and 
grade 1 severity. There were no records of BC cases, 
TTBI, or deaths, in other countries consulted by direct 

interview (Argentina, Chile, Paraguay, Ecuador, Guatemala, 
Honduras, El Salvador, and Mexico).

What are the limitations in Latin American countries that 
prevent the notification of TTBI?

Whitaker et al. (54) recently highlighted the characteristics 
of the world’s most successful haemovigilance programs. 
For example, transparent system; bidirectional; efficient 
reporting of donor and recipient adverse reactions; adoption 
and implementation of standard definitions; robust 
participation with high quality in the reports and translation 
of the events reported into recommended actions to be 
applied by the participants of the transfusion chain, through 
regular publication reports. In 2015, Muñiz et al. published 
the Ibero-American Manual of Hemovigilance, which 
aimed to unify the definitions and procedures related to 
haemovigilance (55). Wood et al. recently highlighted this 
initiative as one of the key strategies to strengthen national 
haemovigilance programs and exchange experiences 

Table 2 Bacterial contamination cases notified to the Brazilian Hemovigilance System†

Year of presentation Excluded Probable Inconclusive Confirmed Posible Unlikely Not concluded Total

2006 2 2

2007 2 2 2 1 7

2008 4 7 1 12

2009 3 1 2 6

2010 1 3 2 4 10

2011 2 1 2 4 1 10

2012 3 8 5 1 17

2013 4 2 4 3 3 4 20

2014 6 9 7 3 2 1 28

2015 5 3 11 3 2 3 27

2016 9 5 14 6 5 3 42

2017 3 4 11 1 3 5 27

2018 6 11 3 4 6 30

2019 12 6 6 1 6 6 1 38

2020 4 4 3 2 1 6 20

Total 64 38 80 45 32 30 7 296
†, The data were exported from the Brazilian database of “Sistema de Notificación de Vigilancia Sanitaria” Notivisa system for the period 
from 2007 until 09.30.2020, per year. The notifications include information about the diagnosis of the transfusion reaction. The evolution 
of the clinical picture is not included on the notification. The notification of reaction due to bacterial contamination follows the “Marco 
Conceitual e Operacional de Hemovigilância: Guia para a Hemovigilância no Brasil” (45) (page 28).
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internationally (56). Unfortunately, not all Latin American 
countries have adopted such definitions to date, nor have 
they unified their national programs. The identification 
of TTBI first requires the presence of a national 
haemovigilance system. The fact that Brazil and Colombia 
are the countries that have reported cases of TTBI indicates 
that they are the ones with the longest track record in 
their programs. However, we ask the main limitations to 
consolidate the haemovigilance programs and notify cases 
of TTBI in Latin America. The lack of knowledge prevents 
the authorities from showing the relevance and magnitude 
of the problem, impacting the resources allocated to 
implement haemovigilance systems. We postulated TTBI is 
underreporting due to each country’s different limitations.

To establish the magnitude of the underreporting of 
ATR, we compare the rates of accumulative ADRs/10,000 
transfused blood components and Febrile non-hemolytic 
ART (Table 3). If the reported frequency of fever or chills 
were significantly lower than in the published series, we 
assumed that TTBI would have at least an equivalent 
underreporting. Considering that bacteria may have 
contaminated the product, these could not be viable at 
the time of transfusion. However, its metabolic products 
(particularly lipopolysaccharides) would be present and 
could give rise to a Febrile non-hemolytic transfusion 
reaction. The proportion of accumulative ATR reported 
by Latin American countries to PAHO compared to the 
Netherlands and New Zealand suggests an underreporting 
24 and 20 times, respectively (Table 3). However, the 
analysis carried out based on the latest available report 
from Brazil (2014) would indicate that the underreporting 

is 32.5% (44), and in the case of Colombia (2018), it would 
be 77.1% (59). Until the authors are aware, the other Latin 
American countries do not have annual reports available for 
consultation. In non-hemolytic febrile reactions, no events 
were recorded for PAHO, while Brazil reported 4,468 (44) 
and Colombia 264 (59). The comparison of proportions 
between the Netherlands and Brazil indicated that the 
rate of febrile reactions is 2.0 times higher in the South 
American country. On the contrary, for Colombia, there is 
an underreporting of 68.2%. Therefore, the data suggest 
that the unexplained underreporting in BC cases associated 
with transfusion is not limited but extends to other ATR. 
The preceding emphasizes the relevance of making a 
diagnosis of each Latin American country’s current state 
and determining the behaviors to reduce the gaps for other 
countries with more experience in haemovigilance.

We identified other reasons for low ATR notifications, 
including TTBI. For example, there are not national 
entities responsible for compiling, analyzing, and 
publishing the haemovigilance information collected at 
local institutions. There is a lack of annual haemovigilance 
reports and continuity in government actors to consolidate 
blood policies. Finally, we did not find an external audit 
to guarantee that all countries’ laws, decrees, and blood 
policies on paper are adopted.

How many cases of BC and sepsis-related to transfusion 
should Latin America have?

In 2016, Latin American countries informed PAHO 
10,175,660 units of whole blood and 210,267 units of 

Table 3 Rate of the accumulative adverse transfusion reactions (AcTR) and Febrile non-hemolytic transfusion reactions notified by several 
countries

Country Year Total AcTR
Rate/10.000 transfused 

blood components
Febrile non-hemolytic 
transfusion reaction

Rate /10.000 
transfused blood 

components

Transfused blood 
components

Netherlands (57) 2018 2055 41.5 326 6.6 494,720

New Zealand (20) 2018 448 34.4 278 21.3 130,361

Brazil (44) 2014 9346 28.0 4468 13.4 3,337,857

France (58) 2019 7168 25.1 1617 5.7 2,852,426

Colombia (59) 2018 1176 9.5 264 2.1 1,239,059

Spain (60) 2018 1178 6.3 867 4.7 1,863,645

Latin America (23) 2017 1544 1.7 NR NR 8,913,882

Data from Australia (61), United Kingdom (62), Germany (63), Austria (64), United States of America (65), and European Commission (66), 
were not included on this table because there were no similar numbers to compare.
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apheresis collected. In 2017, there were 10,439,325 
units of whole blood and 114,216 units of apheresis  
collected (23). Of the 20,939,468 blood donations reported 
for the Latin American and Caribbean region, 60% came 
from Brazil and Mexico (37.4% and 22.7%, respectively). 
The remaining 14.6% came from the Andean subregion 
(Colombia, Ecuador, Peru, and Bolivia) and 13.9% from the 
southern cone (Argentina, Uruguay, Chile, and Paraguay). 
In other words, the collection of nine out of every ten 
blood components in Latin America came from these  
countries (23). Therefore, the largest number of cases of 
BC and sepsis associated with transfusion should be there.

In Brazil, according to data from “Sistema Nacional de 
Informação da Produção Hemoterápica,” HEMOPROD, in 
2019 there were collected 3,435,000 whole blood units 
(97.76%), and 78,831 (2.24%) apheresis. In Peru, at the end 
of 2018, the collection of 382,586 bags of whole blood was 
reported. In Colombia, there was 844,846 whole blood units 
and 51,957 apheresis procedures during 2019 (67). Because 
it was impossible to obtain a unified national number of 
total blood collection and apheresis in the other Latin 
American countries, the information notified to PAHO 
until 2017 was used to estimate potential BC cases (23). 

Lafeuillade et al. reported that for the period 2000 
to 2008, PT transfusion was implicated in 87% of BC 
cases (68). Similarly, the SHOT 2019 report compiled 
all the historical cases (44) from 1996 to 2019 of TTBI, 
establishing PT components in 84% of the cases (62). 
It is worth noting that between 2010 and 2019, the 
United Kingdom had no notifications of TTBI (62). 
Before implementing skin disinfection, diversion of 
the initial volume of collected blood, and detection of 
BC, the incidence of BC was approximately 1 in 1,000 
platelet units and reports of sepsis were 1 in 15–100,000  
transfusions (6). The American Red Cross experience 
showed that the implementation of skin disinfection, 
diversion of the initial volume of collected blood, and 
detection of BC reduced the rate of sepsis and deaths 
associated with BC in platelets by 60% (69,70). However, 
BC persists even automated bacterial culture in large part 
(residual risk) by false-negative cultures due to the low 
concentration of bacteria in the unit at the time of sampling. 
The use of PRT can reduce the risk of BC further. 
However, its ability to reduce contamination will depend on 
the type of technology, the initial bacterial load, the type of 
bacteria, and the time elapsed from collection of the unit to 
inactivation (6).

Based on this information, and considering Latin 

American countries have different signs of progress in the 
six major strategies described to reduce BC, we estimated 
the range of cases of BC, sepsis, and deaths that Latin 
American countries should inform PAHO if (I) there are 
no strategies implemented to reduce BC; (II) countries 
implement skin disinfection, deviation of the first milliliters 
of blood, and 100% microbiological culture; or if (III) 
countries incorporate other measures available to date 
(delayed-sampling bacterial screening algorithm, PRT, and 
bacterial detection just before transfusion). 

Therefore, we estimate the frequency of BC (Table 4) 
and TTBI in PT units (Table 5), and TTBI in red blood 
cells (Table 6). According to the PAHO report, in 2017, 
the Latin American countries collected 4,613,316 units of 
PT and transfused 2,109,337 units (23). Similarly, these 
countries reported the transfusion of 6,223,024 units 
of red blood cells. During that same year, there were 2 
cases of TTBI (both in Brazil), indicating a frequency of 
1 case per 1,054,669 units of transfused platelets. This 
result contrasts with the information published by the  
haemovigilance reports from France (58), the United 
States of America (5), Canada (13), Spain (60), the  
United Kingdom (62), Austria (64), Germany (63), the 
Netherlands (57), European Commission (66), Australia (61), 
New Zealand (73) and Uganda (22) (Tables 4-6). Figure 1 
shows the median, minimum, and maximum values of CB, 
TTBI, and deaths associated with platelet and red blood 
cell components in each country. The reported collection 
calculated that 4494 cases of BC, should have been reported 
in all Latin America (1,503 cases with the six strategies 
implemented; or 10,029 events without any strategy 
implemented). Of them, the majority had to appear in Brazil 
(median = 1,833; 613 with the six strategies implemented; 
4,091 without any strategy implemented), Mexico (median = 
835; 279 with the six strategies implemented; 1,863 without 
any strategy implemented) and Argentina (median = 693; 
232 with the six strategies implemented; 1,550 without 
any strategy implemented) (Figure 1A and Table 4). About 
the TTBI or sepsis, it was determined that the median of 
reports should be 21 (minimum 2; maximum 145), which 
should have been preferentially reported by Brazil (median 
= 5; minimum = 0; maximum = 34), Argentina (median = 
5; minimum = 0; maximum = 34) and Mexico (median = 
4; minimum = 0; maximum = 26), Figure 1B and Table 4. 
The two cases reported in 2017 suggests that there is an 
underreporting of 91 %. These findings coincide with 
that reported by other authors and emphasize the need to 
increase active hemovigilance programs (8-10).
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Table 5 Number of cases expected, based on the estimated frequency of TTBI/sepsis or death in platelets notified by other hemovigilance programs

Country

Transfused 
platelets 

notified to 
PAHO  

in 2017 
(23)

TTBI/
SEPSIS 
notified 

to PAHO 
in 2017 

(23)

France  
1996–1998 (72)

France  
2000–2008 (68) 

USA  
1995–2004 

(6)

USA 2005–
2013 (6)

 American Red Cross 
2006–2011 (6)

USA 
2010–2016 

(5)
Spain 2018 (60)  Germany 2018 (64)

Germany 
2000–2018 

(63)

Australia 
2017–

2018 (17)

 Canada 
2010–2016 (13)

Canada 
2017–2019 

(7)

New 
Zealand 
2018 (20)

UK 2011–
2015

European Commission 
2018 (66)

Average 
(95% CI)

Average 
(95% CI)

TTBI/
SEPSIS  

(1: 29,375)

DEATHS  
(1: 235,000)

TTBI/
SEPSIS  

(1: 40,417)

DEATHS  
(1: 216,000)

DEATHS  
(1: 250,000)

DEATHS  
(1: 642,857)

TTBI/
SEPSIS  

(1: 106,921)

DEATHS  
(1: 1,015,750)

TTBI/
SEPSIS  

(1: 51,282)

TTBI/
SEPSIS  

(1: 45,275)

DEATHS  
(1: 226,376)

TTBI/
SEPSIS  

(1: 168,350)

DEATHS  
(1: 505,312)

TTBI/
SEPSIS  

(1: 121,065)

TTBI/
SEPSIS  

(1: 75,000)

TTBI/
SEPSIS  

(1: 100,000)

DEATHS  
(1: 500,000)

TTBI/
SEPSIS  

(1: 350,000)

TTBI/
SEPSIS  

(1: 14,515)

TTBI/SEPSIS  
(1: 1,239,029) 

(12)

TTBI/
SEPSIS  

(1: 384,903)

DEATHS  
(1: 1,347,162)

TTBI/
SEPSIS

DEATHS

Argentina 491,700 0 17 2 12 2 2 1 5 0 10 11 2 3 1 4 7 5 1 1 34 0 1 0 8.4 (3.5–
13.3)

1.3 
(0.8–1.8)

Bolivia 28,409 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0.5 
(0.2–0.8)

0.1 
(0.0–0.1)

Brazil 491,640 2 17 2 12 2 2 1 5 0 10 11 2 3 1 4 7 5 1 1 34 0 1 0 8.4 (3.5–
13.3)

1.3 
(0.8–1.8)

Chile 96,674 0 3 0 2 0 0 0 1 0 2 2 0 1 0 1 1 1 0 0 7 0 0 0 1.7 
(0.7–2.6)

0.3 
(0.2–0.4)

Colombia 216,918 0 7 1 5 1 1 0 2 0 4 5 1 1 0 2 3 2 0 1 15 0 1 0 3.7 
(1.5–5.9)

0.6 
(0.4–0.8)

Costa Rica 32,084 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0.5 
(0.2–0.9)

0.1 
(0.1–0.1)

Cuba 40,847 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 3 0 0 0 0.7 
(0.3–1.1)

0.1 
(0.1–0.2)

Ecuador 39,437 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 3 0 0 0 0.7 
(0.3–1.1)

0.1 
(0.1–0.1)

Guatemala 28,202 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0.5 
(0.2–0.8)

0.1 
(0.0–0.1)

Honduras 22,238 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0.4 
(0.2–0.6)

0.1 
(0.0–0.1)

Mexico 370,934 0 13 2 9 2 1 1 3 0 7 8 2 2 1 3 5 4 1 1 26 0 1 0 6.3 (2.6–
10.1)

1.0 
(0.6–1.4)

Nicaragua 36,052 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0.6 
(0.3–1.0)

0.1 
(0.1–0.1)

Panama 19,532 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0.3 
(0.1–0.5)

0.1 
(0.0–0.1)

Paraguay 29,581 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0.5 
(0.2–0.8)

0.1 
(0.1–0.1)

Peru 129,089 0 4 1 3 1 1 0 1 0 3 3 1 1 0 1 2 1 0 0 9 0 0 0 2.2 
(0.9–3.5)

0.4 
(0.2–0.5)

Dominican 
Republic 

851 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
(0.0–0.0)

0.0 
(0.0–0.0)

Uruguay 35,149 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0.6 
(0.2–1.0)

0.1 
(0.1–0.1)

Latin 
America

2,109,337 2 72 9 52 10 8 3 20 2 41 47 9 13 4 17 28 21 4 6 145 2 5 2 36.1 
(15.0–
57.2)

5.8 
(3.6–7.9)
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Table 6 Number of cases expected, based on the estimated frequency of TTBI/sepsis in red blood cells reported by other hemovigilance programs

Country
Transfused red blood 
cells notified to PAHO 

in 2017 (23)

France 1996–1998 (72) France 2000–2008 (68) 
France 2019 

(58)
Netherlands 

2018 (57)
USA  

1995–2004 (6)
USA  

2005–2013 (6)
USA  

2010–2016 (5)
Germany  
2018 (63)

Germany 2000–
2018 (63)

Australia 
2017–2018 (61)

New Zealand 
2018 (73)

Austria 2019 
(64)

Average (95% CI) Average (95% CI)

TTBI/SEPSIS  
(1: 141,379)

DEATHS  
(1: 1,025,000)

TTBI/SEPSIS  
(1: 2,571,429)

DEATHS  
(1: 9,000,000)

TTBI/SEPSIS  
(1: 1,426,213)

TTBI/
SEPSIS  

(1: 494,720)

DEATHS  
(1: 4,800,000)

DEATHS  
(1: 32,000,000)

TTBI/SEPSIS  
(1: 729,390)

TTBI/SEPSIS  
(1: 3,448,275)

TTBI/SEPSIS  
(1: 2,040,816)

TTBI/SEPSIS  
(1: 500,000)

TTBI/SEPSIS  
(1: 98,850)

TTBI/SEPSIS  
(1: 317,312)

TTBI/SEPSIS DEATHS

ARGENTINA 1,016,808 7 1 0 0 1 2 0 0 1 0 0 2 10 3 2.8 (0.7–4.9) 0.3 (0.1–0.6)

BOLIVIA 78,100 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.1–0.4) 0.0 (0.0–0.0)

BRAZIL 1,329,853 9 1 1 0 1 3 0 0 2 0 1 3 14 4 3.7 (0.9–6.4) 0.4 (0.1–0.8)

CHILE 231,708 2 0 0 0 0 0 0 0 0 0 0 0 2 1 0.6 (0.2–1.1) 0.1 (0.0–0.1)

COLOMBIA 835,367 6 1 0 0 1 2 0 0 1 0 0 2 9 3 2.3 (0.6–4.1) 0.3 (0.1–0.5)

COSTA RICA 64,044 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.0–0.3) 0.0 (0.0–0.0)

CUBA 219,808 2 0 0 0 0 0 0 0 0 0 0 0 2 1 0.6 (0.2–1.1) 0.1 (0.0–0.1)

ECUADOR 107,445 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.3 (0.1–0.5) 0.0 (0.0–0.1)

EL SALVADOR 78,198 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.1–0.4) 0.0 (0.0–0.0)

GUATEMALA 131,507 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.4 (0.1–0.6) 0.0 (0.0–0.1)

HONDURAS 71,056 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.1–0.3) 0.0 (0.0–0.0)

MEXICO 1,500,941 11 1 1 0 1 3 0 0 2 0 1 3 15 5 4.2 (1.1–7.3) 0.5 (0.1–0.9)

NICARAGUA 70,969 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.1–0.3) 0.0 (0.0–0.0)

PANAMA 48,613 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0.1 (0.0–0.2) 0.0 (0.0–0.0)

PARAGUAY 72,404 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.1–0.4) 0.0 (0.0–0.0)

PERU 288,592 2 0 0 0 0 1 0 0 0 0 0 1 3 1 0.8 (0.2–1.4) 0.1 (0.0–0.2)

DOMINICAN 
REPUBLIC

3,889 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 (0.0–0.0) 0.0 (0.0–0.0)

URUGUAY 73,722 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0.2 (0.1–0.4) 0.0 (0.0–0.0)

LATIN AMERICA 6,223,024 44 6 2 1 4 13 1 0 9 2 3 12 64 20 17.3 (4.4–30.2) 2.1 (0.4–3.7)
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Similarly, we estimated the number of deaths expected 
due to platelets’ transfusion contaminated with bacteria in 
Latin America (Figure 1C and Table 5). The PAHO report 
did not inform any death associated with the transfusion of 
blood components contaminated with bacteria (23), but we 
estimated that only for this component a median of 4 deaths 
should have occurred (minimum 2, maximum 10). Once 
again, these findings suggest an underreporting of events 
more significant than 99% in these countries and that it is 
necessary to consolidate strategies between governments 
and scientific societies to increase notifications. 

Kuehnert estimated the risk of death due to BC in red 
blood cells transfused in the US between 1998–2000 in  
0.13 per million (74). In the period 1995–2004, FDA 
estimated the risk of death at 0.21 per million. Between 
2005 to 2013, the FDA determined the risk of death at 
0.031 per million (6). Likewise, France estimated the risk 

of death from BC of transfused red blood cells at 0.98 
per million between 1996–1998 (72). That same risk of 
death went to 0.11 between 2000–2008 (68). Lafeuillade 
et al. suggested a massive introduction of pre-storage 
leukoreduction as the cause of this fall in deaths (68). 
Therefore, prestorage leukoreduction reduced mortality 
risk due to BC in erythrocytes by approximately 76–89%. 
Because not all blood banks in Latin America perform 
leukoreduction, we estimate the number of deaths that 
Latin American countries should inform to PAHO based 
on the US and France’s risks before and after implementing 
leukoreduction (Figure 1D and Table 6). We estimated an 
average underreporting of at least 89%.

Our review has several limitations. To date, there are 
43 countries in Latin America and the Caribbean (23). 
However, the information collected in this article was 
obtained directly from eight (that is, 18.6%) and indirectly 

Figure 1 Estimated number of cases of bacterial contamination (BC), transfusion-transmitted bacterial infection (TTBI), and deaths 
associated with the administration of platelets (A,B,C). For red blood cells, only the number of cases of TTBI was calculated (D). The 
graphs express the median and the calculated minimum and maximum values. 
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from eighteen (41.8%). It was impossible to precisely know 
the total number of units collected during 2018 or 2019 in 
most countries. Nor was it possible to precisely define the 
number of institutions that have adopted leukoreduction or 
PRT strategies. It was essential to have the PAHO report 
to make the case estimates. However, the information 
provided first-hand by Brazil and Colombia suggests some 
inaccurate data reported in the final PAHO document. 
For example, according to the INS, Colombia collected in 
the 2016 and 2017 44,037 (75) and 66,715 (76) apheresis, 
while the PAHO report mentioned 217,427 and 167,412, 
respectively. Besides, Anvisa recorded 69 cases of TTBI 
in 2016–2017 period, but the PAHO report mentioned 
six. Likewise, in Table 5, despite Brazil’s population is 4.6 
that of Argentina, both countries have a similar value of 
transfused platelets reported to PAHO. These discrepancies 
are because notification systems like Novitisa and SIHEV-
INS are dynamic. Therefore, a later notification is allowed, 
and this data changes with time. However, we consider that 
this first estimate of BC in Latin America will represent a 
starting point for further investigations.

Conclusions

Latin American countries have progressed in the 
implementation of strategies aimed at reducing BC in blood 
components. Although most of the contamination will 
probably occur in the PT component, there is a remained 
risk in red blood cells because leukoreduction practices 
are not widely used. There was an underreporting of 20-
24 times in accumulative ATRs and Febrile non-hemolytic 
ART. Likewise we calculated in this review a potential 
risk of TTBI between 7 to 29 times higher than reported 
to PAHO. Based upon this survey, we recommend that 
the priorities to improve the safety of blood components 
for BC should be: (I) guarantee a national entity that 
collects, analyzes, and provides feedback to all stakeholders 
regarding the annual findings of hemovigilance; (II) 
Implement external audits to corroborate the reliability 
of the reports; (III) successful exchange experiences from 
Brazil and Colombia with the other Latin American 
countries to strengthen their haemovigilance systems; (IV) 
widespread adoption of PRT. Although some people may 
consider the implementation of PRT inviable due to costs, 
the experience of various public and private institutions in 
Brazil, Colombia, Chile, Argentina, and Honduras, suggests 
that PRT adoption is possible. 
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