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ABSTRACT
Objective: To describe the occurrence of immediate transfusion reactions received by 
the Risk Management Department of Hospital São Paulo. Method: Cross-sectional 
and retrospective study which analyzed the notification sheets of transfusion reactions 
that occurred between May 2002 and December 2016 and were included in the 
Hemovigilance National System. Results: One thousand five hundred and forty-eight 
transfusion reaction notification sheets were analyzed, all of which concerned immediate 
reactions associated with packed red blood cells (72.5%). The most frequently reported 
reaction was febrile non-hemolytic transfusion reaction, and among severe and moderate 
cases, allergic reaction was the most common. The most frequently reported signs and 
symptoms were hyperthermia, sudoresis, chills, and skin lesions. No differences were 
observed regarding gender and age, and 90.7% of reactions occurred in patients with 
Rh+ factor. Conclusion: This study allowed for a better assessment and understanding 
of transfusion reactions, which will help to improve the quality of blood circulation and 
provide greater safety of patients undergoing transfusion therapy.

DESCRIPTORS
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INTRODUCTION
Blood transfusion is a therapeutic method that is globally 

accepted and that has been proven effective(1). However, it 
involves both benefits and risks, even when it is suitable and, 
despite its indication, proper administration is necessary 
because reactions may occur. 

Hemovigilance is defined as a set of monitoring proce-
dures that includes the whole blood cycle, with the purpose 
of obtaining information about adverse effects occurring at 
different stages and making it available, to try to prevent the 
emergence or recurrence of adverse effects and to improve 
the safety of both the donor and the receptor(1-2). 

In the United Kingdom, the hemovigilance system called 
SHOT (Serious Hazards of Transfusions), which aims to 
minimize transfusion errors, has reported a significant num-
ber of undesirable events related to transfusion and to the 
use of hemocomponents(3). Even in countries with longer 
experience in hemovigilance such as France, where reports of 
transfusion events are compulsory(4), and in England, where 
data are collected spontaneously(3), there is always an inci-
dence bottom line, no matter how good and controlled the 
hemotherapy system is. 

 Brazil began to discuss hemovigilance in 2000(5), and in 
2001 the Brazilian Health Regulatory Agency (ANVISA, as 
per its acronym in Portuguese), in fulfillment of its mission 
to promote health and protect people from the risks associ-
ated with the use of the products and technologies of health 
services, suggested the creation of the Brazilian Network of 
Sentinel Hospitals which, among other purposes, would help 
to integrate the Hemovigilance National System (SNH – 
Sistema Nacional de Hemovigilância). 

The SNH is an assessment and warning system that is 
part of the post-use sanitary surveillance process (VIGIPÓS 
– Vigilância Sanitária Pós-uso) of health products, and its 
purpose is to collect and analyze information about the 
unexpected effects of the use of hemocomponents in order 
to prevent their resurgence or recurrence(5).

The implementation of the SNH took place mainly within 
the scope of the Brazilian Network of Sentinel Hospitals, 
by encouraging spontaneous notifications from participating 
hospitals, with the purpose of reaching all hemotherapy units 
and other health services that perform transfusion of blood 
and its derivatives in Brazil. Data collected in each unit of the 
Sentinel Network are recurrently consolidated by ANVISA 
at a national level and in each state. 

In Brazil, transfusion reaction notifications had been done 
spontaneously until 2010, when they became compulsory 
with the publication of RDC 57/2010(6). However, despite 
the efforts made by ANVISA and the Sentinel Network units, 
transfusion reaction events are still underreported, and this 
makes it difficult to know the actual frequency of such events, 
as well as the conditions related to them.

In view of the above and the interest in providing infor-
mation about hemovigilance through sharing the results of 
the experience of event notification in a high-complexity 
University Hospital of the Sentinel Network, the objective 
of this study is to analyze the occurrences of transfusion 

reactions in hospitalized patients, and blood and hemocom-
ponent receptors, by identifying the frequency of the main 
immediate reactions, their severity, and related factors by 
means of an analysis of transfusion reactions that occurred 
and were included in the Hemovigilance National System 
between May 2002 and December 2016. All notification 
sheets received by the Hospital Sanitary Risk Management 
(GRSH – Gerência de Risco Sanitário Hospitalar) were 
included in the Health Surveillance National System (SNVS 
– Sistema Nacional de Vigilância Sanitária).

METHOD

Ethical aspEcts

This study was previously approved by the Research 
Ethics Committee of the Hospital São Paulo, a university 
hospital of the Universidade Federal de São Paulo, under 
number 1794086. 

study dEsign, location, and duration

This is a retrospective study that used data collected 
between May 2002 and December 2016. It was carried 
out in a high-complexity philanthropic university hospital 
located in São Paulo which has 862 beds. The aforemen-
tioned hospital is a reference in teaching and research at 
national and international levels. It is part of the Brazilian 
Network of Sentinel Hospitals, and has carried out hemov-
igilance actions since 2002 by means of the Sanitary Risk 
Management (GRSH). 

population/samplE

The study sample was composed of 1,548 sheets, out of a 
total of 1,559, and they contained notifications of transfusion 
incidents of patients who received blood transfusions and 
hemocomponents between 2002 and 2016. 

inclusion critEria

All hemovigilance notification sheets that were properly 
filled in with reports of transfusion reactions confirmed by a 
hematologist from the hemotherapy service were included.

Exclusion critEria

Late incidents or notifications for which reported signs 
and symptoms were not related to immediate transfusion 
reaction were excluded.

study protocol

Data were collected by means of transfusion incident 
notification sheets, created and validated by the institu-
tion itself to collect data that feed the SNH system, under 
the responsibility of its GRSH, used for both late and 
immediate reactions. Data collection and identification of 
events of interest followed a standardized process within 
the institution: in the event of clinical manifestations that 
suggest transfusion reaction, the transfusion is interrupted 
and peripheral venous blood is collected and sent to the 
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Transfusion Agency together with the content remaining 
in the bag, in order to have new immuno-hematological 
tests performed, so the adverse reaction can be classified 
in the unit. The diagnosis of transfusion reaction provided 
by the hematologist follows the recommendations of the 
Hemovigilance Manual, published by ANVISA in 2015(1). 
The following variables were collected: age; gender; unit; 
diagnosis hypothesis at admission; signs and symptoms 
observed; time of clinical manifestations; reaction sever-
ity; ABO system and Rh factor (+); and type and amount 
of administered hemocomponents. All sheets filled in and 
received by the GRSH were included in ANVISA’s SNVS.

analysis of rEsults and statistics

Data saved in Excel spreadsheets that were compatible 
with the sheet structure, and fed and kept by the institution’s 
GRSH, were analyzed with the help of statistical packages 
Stata Statistical Software, by means of descriptive and infer-
ential statistics. The numeric variables were described by 
measures of central tendency and variability, and tested for 
adherence to normal distribution on the basis of skewness 
and kurtosis values (between -2 and +2). The association 
between categorical variables was analyzed by means of the 
chi-square test or Fischer’s exact test, and for all tests the 
significance level was 5%. 

RESULTS
Between May 2002 and December 2016, Hospital São 

Paulo (HSP) reported a total of 1,548 immediate transfusion 
reactions to ANVISA, which corresponded to 99.3% of the 
total throughout the period.

Among the receptors of blood transfusion, the proportion 
between men (50.7%) and women (49.3%) was very similar, 
and corresponded to 785 and 763 individuals, respectively.

The observed proportions by age group were as follows: 
13.0% aged 70 years old or over; 14.2% aged between 60 and 
69; 16.1% aged between 50 and 59; 13.2% aged between 40 
and 49; 14.1% aged between 30 and 39; 17.0% aged between 
18 and 29, and 12.4% aged between 0 and 17 years old. Age 
was normally distributed, with a mean of 44 years, median 
of 45 years, standard deviation of 22 years, minimum of 0 
(under 1 year), and maximum of 96 years.

For men, age varied from 0 to 93 years, with a mean 
of 44 years, median of 45 years and standard deviation of 
21.7 years, whereas for women aged varied from 0 to 96, 
with mean and median of 45 years and standard deviation 
of 22 years. Age distribution did not present a statistically 
significant difference between genders (p=0.218). 

As for the reporting unit, a higher number of notifica-
tions came from cancer treatment wards, with 477 sheets 
(30.9%), followed by the medical clinic, with 359 (23.2%). 
Urgency and emergency units accounted for 16.7% (259) of 
the total notifications. The lowest percentages of notification 
were found in surgical units (8.1%), in mixed units (7.2%), 
and in pediatric wards, which represented only 2.3% of the 
overall total of notifications (Table 1). 

Table 1 – Distribution of transfusion reaction events according to 
the reporting unit – São Paulo, SP, Brazil, 2016.

Reporting Unit N.º %

Oncology 477 30.9
Medical Clinic 359 23.2
Urgency and Emergency 259 16.7
Critical and Semi-critical 180 11.6
Surgical and Obstetrics 126 8.1
Mixed 111 7.2
Pediatrics 36 2.3
Total 1,548 100.0

Note: Data from May 2002 to December 2016.

Regarding the clinical manifestations observed for notifica-
tion purposes, the most frequent ones were body temperature 
rise of at least 1°C, reported in 853 sheets (27.4%); followed 
by sudoresis and chills in 558 (17.9%); and skin lesions in 486 
sheets (15.6%). Among the symptoms with greater morbidity, 
we found tachycardia, reported in 301 sheets (9.7%); followed by 
dyspnea and cough in 244 sheets (7.9%); and cyanosis in only 63 
sheets (2%). Among the least frequent symptoms, but with the 
same morbidity rate, we found hemoglobinuria and changes in 
consciousness levels, both reported in only five sheets (Table 2).

Table 2 – Distribution of clinical manifestations observed in he-
mocomponent receptors – São Paulo, SP, Brazil, 2016.

Signs and Symptoms N.º %

Body temperature rise 853 27.4
Sudoresis and chills 558 17.9
Skin lesions 486 15.6
Itching 402 12.9
Tachycardia 301 9.7
Dyspnea and cough 244 7.9
Chest and abdominal pain 89 2.9
Blood pressure changes 83 2.7
Extremity cyanosis 63 2
Nausea with or without vomiting 18 0.6
Hemoglobinuria 5 0.2
Changes in consciousness levels 5 0.2
Total 3,107 100.0

Note: Data from May 2002 to December 2016.

As for receptors’ typing by the ABO system, the Rh(+) 
factor was predominant for all blood types. O+ and A+ blood 
types corresponded to 43.6% and 31.8% of transfusion reac-
tions, respectively (Table 3).

As for the administered hemocomponent type, a greater 
number of reactions were related to the therapeutic use of 
packed red blood cells, with 72.5% of total reactions, fol-
lowed by platelet concentrate, with 17.2% of the overall total 
of reactions. The other reactions occurred in transfusions 
of cryoprecipitate and granulocytes. The other hemocom-
ponents, although widely used in the institution, were not 
related to transfusion reaction throughout the 14 years cov-
ered by this study (Table 4).
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Table 3 – Distribution of blood types among hemocompo-
nent receptors who had a transfusion reaction – São Paulo, 
SP, Brazil, 2016. 

Blood type No. %

O+ 675 43.6

O- 87 5.6

A+ 493 31.8

A- 28 1.8

B+ 173 11.2

B- 16 1.0

AB+ 64 4.1

AB- 12 0.8

Total 1,548 100.0

Note: Data from May 2002 to December 2016.

Table 4 – Distribution of hemocomponent types related to trans-
fusion reaction – São Paulo, SP, Brazil, 2016.

Hemocomponent type N.º %

Packed red blood cells 1,122 72.5
Platelet concentrate 267 17.2
Fresh frozen plasma 156 10.1
Others 3 0.2
Total 1,548 100

Note: Data from May 2002 to December 2016.

Regarding severity: 87.3% were mild; 11.3% were moder-
ate; and 1.4% were severe. With regard to the type of reaction 
reported, febrile non-hemolytic transfusion reaction (FNHTR) 
represented 56.6% (877/1,548) of analyzed cases, and allergic 
reactions represented 38.4% (595/1,548), totaling 95% (Table 5).

Table 5 – Distribution of transfusion reaction events according to the reaction severity – São Paulo, SP, Brazil, 2016.

Adverse reactions

Reaction severity

Mild Moderate Severe Total

No. % No. % No. % No. %

Main

Febrile non-hemolytic transfusion reaction (FNHTR) 838 95.6 38 4.3 1 0.1 877 100

Allergic reaction 466 78.3 117 19.7 12 2.0 595 100

Others

Transfusion-associated circulatory overload (TACO) 20 57.1 10 28.6 5 14.3 35 100

Transfusion-related acute lung injury (TRALI) 5 38.5 6 46.2 2 15.4 13 100

Acute hemolytic transfusion reaction (AHTR) 14 82.4 2 11.8 1 5.9 17 100

Hypotensive transfusion reaction (HTR) 6 75.0 2 25.0 - - 8 100

Bacterial contamination 3 100.0 - - - - 3 100

Total 1,352 87.3 175 11.3 21 1.4 1,548 100

Note: Data from May 2002 to December 2016.

Considering only the main reactions (FNHTR and 
allergic) and the three levels of severity (mild, moder-
ate, and severe) presented in Table 5, we see that the 
frequency of immediate reactions varied according to 
reaction severity. In FNHTR the frequency of moder-
ate reactions was 4.3% and 0.1% for severe ones. As for 
allergic reactions, 19.7% were moderate and 2% were 
severe. This association was statistically significant 
(chi-square test= 105.544; gl=2; p<0.001). If we add the 
moderate and severe categories together and compare 
the proportions between the main reactions (FNHTR 
and allergic), we can see that mild reactions are more 
frequent among FNHTR than among allergic reactions 
(Fischer’s exact test; p<0.001), with proportions of 95.6% 
and 78.3%, respectively. 

TACO, TRALI, AHTR, and HTR (Table 5), despite 
being less frequent reactions, were moderate or severe and 
accounted for 42.9%, 61.6%, 17.7%, and 25%, respectively.

DISCUSSION
Hemovigilance in the studied institution was officially 

implemented in Risk Management in 2002, when cases were 
first reported to SNH. Between May 2002 and December 
2016, Hospital São Paulo reported a total of 1,548 confirmed 
cases of transfusion reaction to ANVISA. Three hundred 
twenty-five of these (21.4%) were included in the previous 
system (SINEPS) between 2002 and 2006. In the first year, 
33 transfusion reactions (2.4%) were reported in the hos-
pital, which corresponded to 18.7% of the national total of 
notifications received by SINEPS(7). When we compare this 
to the findings of this study, we see that we reported 4.65% 
of all cases received by NOTIVISA (Sistema de Notificação 
em Vigilância Sanitária) from all institutions of the Sentinel 
Network between 2002 and 2009(5,8). 

The lowest percentage of transfusion incidents was 
observed in children and adolescents. The average age of 
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participants in this study was 44 years, which is similar to 
that found in a study carried out in northwest India(9), with an 
average age of 44.3 years. This is well below that found among 
Japanese receptors, whose average age was 56.7 years, with 
94% of reactions occurring among people aged over 18(10). 

Among the patients in this study who had transfusion 
reactions, we observed a slight difference with regard to gen-
der: 50.7% men and 49.3% women. These findings confirm 
the national literature(6), which reports the same distribution 
pattern for both genders. It is important to note that no sta-
tistically significant differences between genders were found in 
the literature(9,11-13). Only in two studies there was a significant 
difference between genders found: in a cohort study, in which 
men represented 60% of individuals(14), and in another study 
carried out in an accredited hospital in the state of Ceará, 
which consisted of 52.5% women(15). It is worth mentioning 
that our study did not analyze the association between gender 
and transfusion reactions, because data of transfusions with 
no reaction were not included in our analysis.

The highest number of notifications was reported by cancer 
treatment units, followed by medical clinic units and urgency 
and emergency units. These facts confirm the literature, which 
reports a higher frequency of transfusion reactions in units with 
cancer patients(1,11,16), followed by medical clinic units(5,8). Some 
studies reported a greater probability of reactions in receptors 
with a transfusion history, but they did not mention the under-
lying disease or the type of reporting unit(17).

The more frequent clinical manifestations in this study 
were hyperthermia (body temperature rise), sudoresis, and 
chills, followed by skin lesions. In a study carried out in 
Ceará(15), which analyzed 45 transfusion reactions, fever was 
the main symptom, found in 55.6% of reactions. No other 
studies have been found to compare the frequency of clinical 
manifestations in transfusion reactions. Among transfusion 
reactions, the Rh(+) factor prevailed (90.8%). No other studies 
have been found to compare this prevalence in transfusions 
with or without reactions. 

Regarding severity of transfusion reactions, most were 
mild (first degree). Second and third degree reactions were 
not frequently reported, as with other studies(9,15). 

Hemolytic transfusion reaction, although not frequent, with 
only 17 cases, 17.7% of which were moderate or severe, is of 
great interest for its morbidity, due to the destruction of trans-
fused red blood cells as a result of blood incompatibility of both 
ABO system and Rh factor (+) types, along with human error. 

When notifications and hemocomponents are analyzed 
separately, we can see that the greatest number was related 
to the therapeutic use of packed red blood cells; results 
which were similar to those in the literature(15,17) and to data 
published by ANVISA(1-2,6). In our service, the average of 
annual transfusions per packed red blood cells is around 
46.5% of the total of other hemocomponents used, and this 
can explain the higher frequency of reactions of this hemo-
component among receptors.

The most reported mild reactions were FNHTR and 
allergic reactions; however, when only moderate and 
severe reactions are analyzed, allergic reactions were the 
most reported. These findings are confirmed by both the 

national literature, which indicates FNHTR(1,6,8)  as the most 
reported reaction in NOTIVISA by hospitals of the Sentinel 
Network, as well as the international literature, which sug-
gests a higher incidence of FNHTR reactions, followed by 
allergic reactions(12,16,18-21). When data from NOTIVISA 
recorded between 2007 and 2015 are analyzed separately, we 
see that FNHTR and allergic reactions are more prevalent in 
SNH, with incidence rates of 49% and 37.3%, respectively(6).

Although severe reactions result in greater morbidity, they 
were not thoroughly analyzed, similarly to other studies(16,22), 
which described most reactions as being of first degree (mild). 
However, in another study(11) , most adverse reactions did 
not present any risk of mortality to patients. Among severe 
reactions, 57.1% (12/21) were allergic, followed by TACO at 
23.8% (5/21). Among those of greater morbidity were TRALI 
at 9.5% (2/21) and AHTR at 4.8% (1/21)(8,10,14). TRALI, 
which is a severe reaction, is not frequently reported by ser-
vices and this leads some authors to suggest the occurrence 
of underreporting as a result of the lack of preparation or 
knowledge within these services(16,22-23). In a study conducted 
in Norway, the authors state that such reaction rarely occurs(20), 
whereas in a study conducted in Germany TRALI was the 
most common cause of death related to transfusion reaction(22).

The profile of data reported by Hospital São Paulo, where 
99% of immediate reactions were observed(24), is similar to those 
of NOTIVISA(6) (97%) and of the state of São Paulo (99.9%)
(23). The same occurs with the diagnosis of transfusion reactions, 
with respectively 49% and 37.3% at a national level(6); 51% 
and 40% in the state of São Paulo(23); and 56.6% and 38.4% in 
Hospital São Paulo. These findings confirm those of the French 
hemovigilance system(4), which indicated that 85.2% of events 
were FNHTR, followed by allergic reactions.

We point out as limitations to this study the possible 
underreporting of immediate transfusion reactions, but espe-
cially of late reactions that take place shortly after transfu-
sion, generally with mild manifestations and which are disre-
garded by health professionals or are not related to a previous 
transfusion. Therefore, continuous awareness-raising among 
health professionals must be fostered so as to encourage 
notifications and the assessment of events. 

CONCLUSION
This study allowed for a better assessment and under-

standing of transfusion reactions, which will help to improve 
the quality in blood cycle and greater safety of patients 
undergoing transfusion therapy.

In view of the above, we suggest that hemotherapy 
services and health professionals who deal with blood 
transfusion carefully observe the clinical manifestations 
that indicate allergic reactions, which can be more severe.

In addition, further studies should be carried out to assess 
the risk factors involved in transfusion reactions, with the aim 
to improve the quality of processes and increase the safety of 
hemocomponent receptors, in addition to strengthening trans-
fusion committees and tackling underreporting, bearing in mind 
that transfusion reactions also occur in well-structured services. 
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RESUMO
Objetivo: Descrever a ocorrência das reações transfusionais imediatas recebidas na Gerência de Risco do Hospital São Paulo. 
Método: Estudo transversal retrospectivo, com análises das fichas de notificação de reações transfusionais, no período de maio de 
2002 a dezembro de 2016, que foram inseridas no Sistema Nacional de Hemovigilância. Resultados: Foram analisadas 1.548 fichas 
de Reação Transfusional, em sua totalidade reações imediatas, associadas ao Concentrado de Hemácias (72,5%). A mais comum foi a 
Reação Febril Não Hemolítica Leve, e, entre as graves e moderadas, a Reação Alérgica. Os sinais e sintomas mais notificados foram 
a hipertermia, a sudorese, os calafrios e as lesões em derme. Não foram observadas diferenças entre sexo e idade, 90,7% das reações 
ocorreram em pacientes com Fator Rh+. Conclusão: O estudo permitiu uma melhor avaliação e compreensão das reações transfusionais, 
o que viabilizará a qualidade no ciclo do sangue e uma maior segurança dos pacientes submetidos à terapia transfusional.

DESCRITORES
Transfusão de Sangue; Vigilância do Sangue; Vigilância Sanitária de Serviços de Saúde; Segurança do Paciente.

RESUMEN
Objetivo: Describir la ocurrencia de las reacciones transfusionales inmediatas recibidas en la Gestión de Riesgo del Hospital São Paulo. 
Método: Estudio transversal retrospectivo, con análisis de las fichas de notificación de reacciones transfusionales, en el período de mayo 
de 2002 a diciembre de 2016, que fueron introducidas en el Sistema Nacional de Hemovigilancia. Resultados: Fueron analizadas 1.548 
fichas de Reacción Transfusional, en su totalidad reacciones inmediatas, asociadas con el Concentrado de Hematíes (72,5%). La más 
común fue la Reacción Febril No Hemolítica Ligera y, entre las severas y moderadas, la Reacción Alérgica. Las señales y los síntomas 
más notificados fueron la hipertermia, la transpiración, los escalofríos y las lesiones en la dermis. No se observaron diferencias entre 
sexo y edad, el 90,7% de las reacciones ocurrieron en pacientes con Factor RH+. Conclusión: El estudio permitió una mejor evaluación 
y comprensión de las reacciones transfusionales, lo que hará factible la calidad en el ciclo de la sangre y una mayor seguridad de los 
pacientes sometidos a la terapia transfusional.

DESCRIPTORES
Transfusión Sanguínea; Seguridad de la Sangre; Vigilancia Sanitaria de Servicios de Salud; Seguridad del Paciente. 
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