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Transfusion of packed red blood cells in adults with sickle cell
anemia treated at an emergency hospital

Bianca Cansian'* ©, Jodo Carlos Pina Farial? ®, Roseli Oselka Saccardo Sarni??

SUMMARY

OBJECTIVE: The aim of this study was to analyze the prescription of packed red blood cells performed by emergency physicians for adults with
sickle cell anemia.

METHODS: Transfusions performed in adults with sickle cell anemia treated at an emergency service in Sdo Bernardo do Campo, Séo Paulo Brazil,
between January 2018 and January 2022 were evaluated. For data comparison, the chi-square? test was used. The significance level adopted was 5%.
RESULTS: A total of 114 transfusions were performed. The mean age was 41.8+16.4 years, and pretransfusion hemoglobin was 6.1£1.23 g/dL.
Regarding the indication, the adequacy of transfusions performed in symptomatic individuals was significantly higher compared to asymptomatic
individuals (100% vs. 3.9%, p<0.001). Symptomatic individuals received excessive volumes of packed red blood cells less frequently than asymptomatic
individuals (17.5% vs. 56.9%, p<0.001). The filtered subtype, indicated for sickle cell anemia, was prescribed in only a quarter of the patients.
However, non-indicated subtypes were frequently prescribed.

CONCLUSION: This study found low adequacy in the indication and calculation of the transfusion volume of packed red blood cells in asymptomatic
individuals. Few patients received filtered red blood cells, resulting in increased risks of transfusion reactions. On the contrary, non-indicated subtypes

were prescribed in a quarter of transfusions, which resulted in higher costs and delay in receiving packed red blood cells.
KEYWORDS: Transfusion medicine. Erythrocyte transfusion. Sickle cell. Emergency treatment. Prescriptions.

INTRODUCTION

SCA is the most prevalent hereditary hematological disor-
der in the world', affecting millions of individuals®. In Brazil,
according to the National Neonatal Screening Program of the
Ministry of Health, in 2019, 1,214 cases of sickle cell disease
and 61,021 with sickle cell trait were diagnosed?.

The disease is caused by a mutation in the hemoglobin
B gene (Hb). The homozygous form is called SCA and rep-
resents the most severe form*. The heterozygous form (sickle
cell trait) is usually asymptomatic and is present in more than
2 million Brazilians®.

The average survival of individuals with SCA has
increased in recent decades, but it still remains below the
general world average. In the United States, life expectancy
increased from 28 to 43 years between 1979 and 2017°.
In Brazil, life expectancy is 29.4 years for men and 33.3
years for women’.

The treatment of acute complications of SCA depends on
age, type of complication, and severity®. Concentrated RBC

transfusion is used in some situations, especially when hemo-
dynamic decompensation occurs’’.

Attention is needed when prescribing RBC to individuals
with SCA. As these are patients with chronic anemia, the trans-
fusion trigger in acute complications should be based mainly
on the clinical picture and not on the Hb value. The volume
should preferably be one RBC at a time, except in situations
of hemodynamic decompensation and severe bleeding. RCB
should be filtered when collecting blood or at the time of trans-
fusion to reduce the infusion of neutrophils to the receiver.
These neutrophils are responsible for the nonhemolyrtic febrile
reaction, the main reason for fever during transfusion in multi-
ple patients. The occurrence of this reaction leads to the inter-
ruption of the transfusion and the request for a new blood
component, delaying the procedure and increasing the costs
and risks of transfusion reactions'?.

The objective of this study was to analyze the prescription
of packed RBCs for adults with SCA performed by emer-
gency physicians.
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Red blood cell transfusion in sickle cell anemia with acute decompensation

METHODS

This is a cross-sectional study, based on data collection from
hemotherapy procedure request forms. The study was carried
out at the Hospital de Urgéncias de Sio Bernardo do Campo,
Sdo Paulo Brazil, a tertiary public hospital equipped with a
transfusion agency supervised by a hematologist responsible
for the facility, available for consultation by other hospital
physicians in cases of transfusion doubt. The hospital provides
free public healthcare services for a region with approximately
850,000 inhabitants.

Records of patients with SCA aged over 18 years, who
received RBC transfusion prescribed by emergency physicians
from the medical clinic, from January 2018 to January 2022
were included. Forms with incomplete data and prophylactic
transfusions (indicated for the prevention of stroke or surgical
preparation) were excluded.

To assess the adequacy of the RBC prescription, three
parameters were considered: indication for transfusion, con-
sidering the patient’s clinical condition and the hemoglobin
(Hb) value; prescribed volume (number of prescribed RBC
bags); and choice of RBC subtype (considering the filtrate as
an indicated subtype and the irradiated and washed subtypes as
non-indicated). To assess the adequacy, the recommendations
of the Ministry of Health of Brazil, from 2015, were used.

Qualitative variables were presented as absolute numbers
and percentages. For the analysis of qualitative data, the chi-
square test was used. Poisson regression analysis with robust
variance was performed to estimate the prevalence ratio, con-
sidering adequate as the outcome variable. Data were analyzed
using the Stata version 14.0 statistical package, and the signif-
icance level adopted was 5%.

The study was approved by the Research Ethics Committee
of Centro Universitdrio FMABC (opinion number: 3.286.784),
CAAE 11199319.2.0000.0082.

RESULTS

Table 1 presents the general characteristics of the studied pop-
ulation. A total of 114 transfusions were performed during
the study period in individuals with SCA, of whom 55.3%
were females. The mean age was 41.8+16.4 years, pretrans-
fusion Hb was 6.1£1.23 g/dL, and 55.3% had some symp-
toms of acute complication of SCA before the transfusion.
Among the symptomatic patients, individuals with hemody-
namic decompensation, sepsis, and acute chest syndrome were
transfused. Half of the transfusions were indicated based on
the Hb values between 5 and 7 g/dL. Six out of ten received
two or more RBC grants. In 41.2% of the transfusions, one
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Table 1. Characterization of the studied sample (n=114).

Variable n %
Sex
Male 51 44.7
Female 63 55.3
Age (years)
Median 41.8+16.4
18-30 28 24.6
30-60 68 59.6
>60 18 158
Clinical condition
Asymptomatic 51 447
Symptomatic 63 55.3
Hemodynamic decompensation 41 36
Sepsis 14 12.3
Acute chest syndrome 8 7
Pretransfusional hemoglobin (g/dL)
Median 6.1+1.23
<5g/dL 24 21.1
5-7g/dL 57 50
>7 g/dL 33 28.9
Volume
1 RBC bag 45 39.5
2 RBC bags 59 51.7
3 RBC bags 10 8.8
RBC subtypes
Not prescribed 67 58.8
Prescribed 47 41.2
Filtered 31 27.2
Irradiated 25 21.9
Washed 5 4.4

RBC: concentrated RBC.

or more subtypes of RBC were prescribed. Filtered RBC was
prescribed more.

Adequacy in relation to the transfusion trigger (pre-
transfusion Hb), prescribed volume, and choice of sub-
types (filtered, irradiated, and washed) is shown in Table 2.
Adequacy with a transfusional trigger of Hb<5 g/dL, between
5 and 7 g/dL, and =7 g/dL was 100%, 64.9%, and 6.1%,
respectively, and the adequacy of the prescribed volume was
100% in prescriptions with one bag of RBC and 49.2%
with two bags of RBC. No prescription with more than two
bags of RBC was in accordance with the recommendations
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of the Ministry of Health. In the assessment of prescribed
subtypes, filtered RBC prescriptions were considered ade-
quate. There was no indication for irradiated and washed
RBC prescriptions.

The indication for transfusion (considering the clinical
status and pretransfusion Hb) was correct in all symptom-
atic patients and in only 3.9% of asymptomatic patients
(p<0.001). The prescribed volume was adequate in 82.5%
of symptomatic individuals and in 43.1% of asymptomatic
ones (p<0.001). In the analysis of the prescribed subtypes,
adequacy was 15.9% in symptomatic patients and 21.6% in
asymptomatic patients, and there was no statistically signifi-

cant difference (p=0.43) (Table 3).

Table 2. Analysis of the adequacy of the prescription of packed red
blood cells performed by emergency physicians of a public hospital.

Adequate

Variable

Hemoglobin
<5g/dL 24 100
5-7g/dL 37 64.9
>7 g/dL 2 6.1
Volume
1 RBC bag 45 100
2 RBC bags 29 49.2
RBC subtypes
Filtered 31 100
Irradiated/washed 0 0

RBC: concentrated RBC.

DISCUSSION

The present study showed greater adequacy of the prescrip-
tion of RBC transfusions performed by emergency physicians
in terms of indication and volume for symptomatic individu-
als with SCA at the time of prescription compared to asymp-
tomatic patients.

The prescription of RBC without appropriate indications
in asymptomatic individuals increases transfusion risks, includ-
ing future transfusions through alloimmunization, a frequent
complication in polytransfused patients. The purpose of RBC
transfusion in patients with SCA is not to normalize Hb values,
but to improve oxygen transportation by increasing the healthy
Hb count aided by the hemodilution of the altered Hb”!'.
Individuals with SCA have baseline Hb concentrations below
10 g/dL; therefore, these individuals are adapted to a chronic
condition of anemia'4. The main recommendations for RBC
transfusion for patients with SCA are as follows: a decrease in
Hb >2 g/dL compared to baseline values and/or the presence
of an acute complication such as a vaso-occlusive refractory
crisis to conventional treatment, acute chest syndrome, splenic
or hepatic sequestration, transitory aplastic crisis, or hemody-
namic decompensation'®'2. RBC transfusion for asymptom-
atic patients should be performed in restricted situations such
as preoperative preparation and prophylaxis for primary and
secondary ischemic stroke'".

The RBC-infused volume was considered excessive in half
of the prescriptions with two bags and in all prescriptions
with three. High RBC-infused volumes can cause blood
hyperviscosity, increasing the risk of ischemic stroke, acute
chest syndrome, and circulatory overload, especially in the
elderly’®. To minimize risks, posttransfusion Hb should

Table 3. Comparison of adequacy of red blood cell prescription by emergency physicians in an emergency department for asymptomatic and
symptomatic patients with sickle cell disease.

Adequate Inadequate

Variable LAY A
Indication
Asymptomatic 2 39 49 96.1 1
6.5-99.8 <0.001*
Symptomatic 63 100 0 0 25.5
RBC volume
Asymptomatic 22 43.1 29 56.9 1
14-2.7 <0.001*
Symptomatic 52 82.5 11 17.5 1.9
RBC subtypes
Asymptomatic 11 21.6 40 78.4 1
0.3-1.6 043
Symptomatic 10 15.9 53 84.1 0.7

*P: significance level of the chi-square test. RP: prevalence ratio; Cl: confidence interval; RBC: concentrated RBC.
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not exceed 11 g/dL". In adults, the transfusion of an RBC
bag raises Hb by approximately 1 g/dL, and this reference
can be used to calculate the number of RBC bags needed®.
Some individuals may benefit from the use of diuretics to
avoid circulatory overload, but this conduct should not be
routinely performed'?.

The RBC-filtered subtype is indicated to reduce the risk
of a nonhemolytic febrile reaction caused by donor neutro-
phils, but only a quarter of individuals received this sub-
type. The development of this transfusion reaction results
in the necessity of interrupting the procedure to analyze the
reason for the temperature rise and request another RBC,
thus increasing costs and time for treatment and reducing
RBC stocks".

In SCA, there is no indication of irradiated and/or washed
RBC. Irradiation is mainly indicated for severe immunode-
ficiencies or related donation. Washed RBC is indicated for
patients who have already had severe allergic reactions related
to the transfusion or who have a protein deficiency such as
IgA". These subtypes were unnecessarily prescribed to one in
four adults with SCA, increasing treatment costs and delay-
ing transfusion?'.

The selection of phenotyped RBC can prevent alloimmu-
nization, but it is not routinely performed in most emergency
services in our country due to the time required for phenotyp-
ing?. RBC alloimmunization rates are significantly higher in
individuals with SCA (18 to 47%) when compared to other
diseases that are present with frequent transfusions. In addi-
tion, the risk of alloimmunization in SCA is up to 40 times
greater when the transfusion is performed during the treatment
of acute complications (such as those evaluated in this study)
when compared to the group that receives chronic transfu-
sions®. Improving the prescription of RBC concentrates can
reduce the risks of transfusion reactions and contribute to the
reduction of morbidity and mortality in individuals with SCA.
Furthermore, it would lead to cost reduction for the hospital
for the following reasons: there would be fewer transfusion
prescriptions; even when indicated, a smaller volume (units)
would be prescribed per transfusion; and there would be fewer
unnecessary subtype prescriptions.

In a study carried out in the United States, 183 physicians
working in hospitals answered a standardized questionnaire
on transfusion practices (BEST-TEST exam). The average
score was 51% correct (range: 20—-85%). Approximately 40%
received an hour or less of transfusion training, and 80% of
participants reported that extra training in transfusion med-
icine would be helpful®. A Brazilian study applied the same
questionnaire to 106 resident physicians from eight specialties
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in four different hospitals. The average number of correct
answers was 43.5% (range: 15-80%). Most residents (73%)
did not receive training in transfusion medicine during edu-
cation or residency, and 93% would like to receive addi-
tional training. There was a clear deficit in the knowledge of
the subject, indicating the need for change in the teaching
of this area®”. We did not find studies in the literature that
specifically evaluated knowledge or transfusion suitability for
individuals with SCA. As it has particularities with different
indications from healthy individuals, medical knowledge
about transfusion practices in individuals with SCA may be
even lower than that described in previous studies. The data
presented demonstrate the need for a review of the teaching
plan of medical graduation institutions, adding the subject
to the academic curriculum.

This study carried out the analysis of cases of acute decom-
pensation in adults with SCA, treated at an emergency ser-
vice, which makes the sample more homogeneous. As a lim-
itation, we can mention the evaluation of patients from a
single hospital. It is not possible to extrapolate the study
results to other hospitals. However, the study site has a sim-
ilar structure to other tertiary public hospitals in the coun-
try; therefore, there is a possibility that other hospitals may
face similar issues in the prescription of RBC concentrates

for individuals with SCA.

CONCLUSION

The study observed low adequacy in the indication and calcula-
tion of the transfusion volume of packed RBCs in asymptom-
atic individuals. Few patients received filtered RBCs, resulting
in increased risks of transfusion reactions. On the contrary,
non-indicated subtypes were prescribed in a quarter of trans-

fusions, which resulted in higher costs and delay in receiving

the packed RBC:s.
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