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Abstract

Background: sickle cell disease typically has acute complications that may require transfu-
sions. Although there is a significant prevalence of the disease in Colombia, the characterization of
transfusion treatment has not been studied much.

Method: this was a descriptive, cross-sectional study at Hospital San Vicente Fundacién, in
Medellin, Colombia, from January 2011 to December 2023. Patients over the age of 15 with sickle
cell disease and complications were included.

Results: a total of 106 patients were included, with an average age of 30.9 years, and a pre-
dominance of the SS phenotype (90.6%). The main complications were vaso-occlusive crisis
(VOC) (74.5%), acute symptomatic anemia (ASA) (61.3%) and acute thoracic syndrome (ATS)
(32.1%). Altogether, 85% received transfusions, mainly ordered to treat those with ASA, hepatic
sequestration, splenic sequestration, multiple organ failure (MOF) and ATS. Red cell exchange was
only performed in seven patients. There were two transfusion reactions, and iron overload affected
36.8% of the patients. The overall mortality was 21.7%, according to the Social Security registers.

Conclusion: the study was remarkable for the high frequency of transfusions in patients with
sickle cell disease, especially due to ASA, and red cell exchange was infrequently used, even in
complications like ATS, MOF and stroke. The results provide the basis for future studies to evaluate
the impact of the infrequent use of erythrocyte exchange and iron overload complications, espe-
cially their relationship with the high mortality found. (Acta Med Colomb 2025; 50. DOI: https://doi.
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Introduction

Sickle cell disease is one of the most important he-
moglobinopathies worldwide, with a large public health
impact due to the high morbidity and mortality it causes in
affected patients (1).

The geographic regions with the highest burden of this
disease are sub-Saharan Africa, South Asia, North Africa
and the Middle East, which concentrate most of the new
cases and the highest associated mortality. In the Americas,
Colombia is one of the countries with the highest number of
affected newborns (2). The prevalence of the hemoglobin S
mutation in the black population is estimated at 10-11.9%.
According to the biweekly national epidemiological report,
the national prevalence in 2016 was 0.07 per 100,000 in-
habitants, increasing to 0.32 in 2017 (3-5).

The most important acute complications include acute
chest syndrome (ACS), painful vaso-occlusive crises (VOC),
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cerebrovascular accidents (CVAs), symptomatic acute ane-
mia (SAA), priapism, and hepatic and splenic sequestration,
among others (6). Red blood cell transfusion is one of the
pillars of treatment, and therefore more than 90% of adults
with this condition will receive at least one transfusion in
their lifetime. The usefulness of transfusion treatment is
partially explained by improved blood flow due to a reduced
number of sickled cells, as well as its association with re-
duced endothelial injury and inflammatory damage (7, 8).

However, red blood cell transfusions entail the risk of
adverse events like alloimmunization, hemolytic reactions,
acute hyperhemolysis and iron overload. In addition, as
with any blood product, there are risks of anaphylaxis,
minor allergic reactions and pulmonary complications like
transfusion-related acute lung injury (TRALI) or transfu-
sion-associated circulatory overload (TACO), as well as
transfusion-related sepsis (9, 10).
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There are few studies in Colombia characterizing these
patients and, to date, none have described the variables
related to transfusion therapy, despite being a common
treatment strategy for this disease. Therefore, the objec-
tive of this study was to characterize the complications
derived from sickle cell disease and transfusion treatment
in patients treated at a quaternary care hospital in Medel-
lin, Colombia.

Method
Study design and setting
This was a descriptive, observational cross-sectional
study that collected retrospective data on patients with sickle
cell disease seen between January 2011 and December 2023
at Hospital San Vicente Fundacién, Medellin, Colombia.

Population

Patients over the age of 15 with a diagnosis of sickle cell
disease were identified based on the ICD-10 codes (D570,
D571,D572 and D578, with or without D560, D561, D563,
D568 and D569) in their electronic charts. They were then
reviewed to verify a documented history or hemoglobin elec-
trophoresis report as well as hospital admissions for disease
complications. Patients with sickle cell trait (heterozygous
patients with hemoglobin A and S without beta thalassemia)
and pregnant patients were excluded.

Variables

Clinical variables like age at diagnosis, phenotype and
the main laboratory data available at the time were consid-
ered. Acute disease complications were also included, along
with the relevant clinical and paraclinical variables for each
event as well as the use of hydroxyurea and the need for
transfusion therapy.

Transfusions were categorized by type (manual, manual
or automated erythrocyte exchanges), the number of red
blood cell (RBC) units required, and the presence of com-
plications or adverse reactions. In addition, screening for,
diagnosis and treatment of iron overload was examined, as
well as vaccine schedule adherence (pneumococcus, influ-
enza and meningococcus), the total number of complications
and hospital admissions, mortality and the Charlson index
to evaluate the burden of comorbidities (see supplementary
appendix for the complete definition of the variables).

Source of data

The data were obtained from the patients’ medical charts,
as well as diagnostic aids and nursing records. The patients’
vital status was verified in the Unique Database of Enrollees
(BDUA, in Spanish) of the General Health Social Security
System. All collected data were unified and digitized in a
Microsoft Excel database (Microsoft 365 licensed to Uni-
versidad de Antioquia).

The first event recorded in the patients’ medical chart
was used for the clinical and paraclinical variables of each

type of complication. For the transfusion-related variables,
all documented events were considered.

Sample size

A convenience sample was taken, without calculating the
sample size beforehand. The number of patients was deter-
mined according to the number of patients who consulted
at the hospital and met the inclusion and exclusion criteria
during the period evaluated by the study.

Quantitative variables

The normality of the distribution of each numerical
variable was evaluated with the Kolmogorov-Smirnov test.
Medians were reported for variables without a normal dis-
tribution to indicate the central value of the group of data.

The Charlson comorbidity index was grouped dichoto-
mously as less than or equal to 1, or greater than or equal
to 2. Furthermore, when expressing each of the acute com-
plications, the proportion and absolute number refer to the
patients who had that complication at least once during the
study period.

Statistical analysis

Absolute and relative frequency distributions were used
for the statistical analysis of qualitative variables in each of
the categories. Measures of central tendency, like mean and
standard deviation (SD) or median and interquartile range
(IQR) were used for quantitative variables, according to their
distribution. STATA-14 software (licensed to Universidad
de Antioquia) was used.

During the course of the study, certain variables were
found to have missing data, due to lack of information or
records in the medical chart. A simple imputation approach
was used to handle this missing data, assigning a value equal
to the mean of the available data.

Ethical aspects

The study protocol was submitted to and approved by
the research ethics committee at Hospital San Vicente Fun-
dacién, Medellin, Colombia. It was determined that the study
did not involve any invasive procedure or special risk for
the patients. The study ensured the protection of patients’
privacy, and identifying data were not revealed.

Results

Out of the 913 records available, 551 patients were evalu-
ated to determine their eligibility, as they were 15 years old
or older. Of these, 274 did not meet the inclusion criteria
or had an exclusion criterion, and 170 had no record of a
hospital admission related to their sickle cell disease. Ulti-
mately, 106 patients were included in the database (Figure 1).

The patients’ mean age at the time of data collection was
30.9 years (SD 12.3), while the median age at diagnosis
was three years (IQR 0.75-7, with 26.4% missing data).
Sixty-four patients were male (60.4%) and the main sickle
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Pacientes codificados con CIE-10 de
enfermedad de células falciformes con
ingresos entre 2011 y 2023. n = 913

NO EVALUADOS PARA
ELEGIBILIDAD:
_ >
- Edad menor a 15 afios. n = 362
E para ibili
n =551 EXCLUIDOS (Total = 445).
1. INELEGIBLES (n = 274).
551 (100%) - Diagn6stico descartado de enfermedad por
historias anemia de células falciformes. n = 240
- Paciente con rasgo falciforme aislado. n = 29
————————® | - Solo eventos durante embarazo. n= 5
2. ELEGIBLES, PERO NO INCLUIDOS (n = 171).
- 8in informacién sobre ingresos a causa de su
enfermedad falciforme. n = 170
- Historia confidencial. n = 7
Incluidos en la base de
datos.
n=106

Figure 1. Patient selection flowchart.

cell disease phenotype was SS, accounting for 90.6% of the
patients. The phenotype was documented by a hemoglobin
electrophoresis report in 54.7% of the patients, while for the
remaining patients it was assumed from what was written
in the medical chart.

Other variables of interest, like the immunization status,
Charlson index and median of complications, hospitaliza-
tions and RBC units transfused per patient are described
in Table 1.

The main sickle cell disease complication was VOC in
74.5% of the patients, followed by SAAin 61.3% and ACS
in 32.1%. Table 2 describes the frequency of all complica-
tions and their main clinical and paraclinical characteristics.
The main reported cause of SAA was hemolysis due to
sickle cell crisis, in 95.4% of these patients, 4.6% of cases
were due to hepatic sequestration, 3.1% were due to splenic
sequestration, and 1.5% were due to bone marrow aplasia
with a negative parvovirus B19.

Regarding treatment, more than 70% of the patients were
on hydroxyurea when the complication occurred, and 85%
underwent transfusions during their disease. The three most
common indications for transfusion were, in descending
order, SAA, VOC, and ACS. However, transfusion therapy
was a treatment strategy for all complications, and was used
most often in SAA, hepatic sequestration, splenic sequestra-
tion and multiple organ failure (MOF). Table 3 describes
the main indications and types of transfusion therapy, the
mean RBCs used and the frequency of prior hydroxyurea
treatment, desegregated for each complication.

Only one patient was on secondary prevention with
chronic transfusions when the second ischemic cerebro-
vascular event occurred (two years after the first event) and
none were receiving primary prevention.

On the other hand, of the patients with MOF, one third
resolved with transfusion therapy while the rest died (in-
cluding one patient who received exchanges). In addition,
five patients (4.7%) received a preoperative transfusion at
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Table 1. General and demographic variables of patients with sickle cell disease
treated from 2011 - 2023.

Variable Patients (n 106)

Mean age (SD) 30.9 (12.3)
Males % (n) 60.4% (64)
Median age at diagnosis (IQR) 3(0.75-7)
Hgb phenotype %
SS 90.6
S-beta thalassemia 57
SC 38
Median of total complications per patient (IQR) 3(2-6)
Median of total hospitalizations per patient (IQR) 2.5 (1-5)
Median of total units of RBCs transfused per patient 4 (2-10)
(IQR)
Immunizations %

Pneumococcus 84

Influenza 7.5

Meningococcus 2.8
Charlson index %

=<1 90.6

>2 94
Overall mortality % (n) 21.7 (23)
Median time in months between the last recorded com- 10 (0.5-37.5)

plication and death (IQR)

SD: standard deviation; IQR: interquartile range; Hgb: hemoglobin; RBCs:
red blood cells.

some point (hip replacement due to avascular necrosis, hys-
terectomy due to myomatosis, chest injury, right arthrotomy
and cholecystectomy) with an average of two units of RBCs
transfused for this reason. The mean preoperative hemoglo-
bin ranged from 7.2 to 8 g/dL, with a mean postoperative
hemoglobin of 7.5 g/dL, without significant perioperative
bleeding reported in any of the procedures.

Thirty-one patients (29.2%) had complications other
than the ones described above. These included pulmonary
hypertension as the most frequent (51.6%), followed by pul-
monary embolism (19.4%), chronic kidney disease (19.4%),
avascular necrosis of the hip (16.1%), priapism (16.1%),
heart failure syndrome (9.7%) and cardiomyopathy (9.7%).
These complications only motivated simple transfusions
on four occasions, with an average of four units of RBCs.

Despite all the transfusions recorded, only two transfu-
sion reactions were documented, which were TACOs. The
signs and symptoms in these patients were dyspnea and
peripheral edema, with an average length of hospitalization
of 21 days, and no deaths related to the transfusion reac-
tions. The indications for transfusion in these cases were
ACS and VOC.

However, iron overload was frequent, occurring in 39
patients (36.8%), 15 of whom were managed with iron chela-
tion therapy. Screening for iron overload was done in most
patients (no information in 31.1%), with ferritin (65.1%) or
magnetic resonance imaging (3.8%).
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Table 2. Frequency and main characteristics of sickle cell disease complications.

Variables VOC (74.5%, SAA (613%,
n79) n 65)
Mean events per patient (SD) 42 (5.2) 2.52.1)
Mean Hgb S (SD) * 71.3% (20.1) 76.3% (20.8)
Mean Hgb (SD) 8.5 g/dL (3.1) 6.6 g/dL (1.6)
Mean hematocrit (SD) 23.1% (6.3) 19.4% (4.6)
Mean WBCs (SD) 14,997 /uL (5246) 17,965 /uLL
(11611)
Mean RPI (SD) ** 8.6(4.9) 7.7 (5.5)
Median total/indirect bilirubin IQR) = 3.8/2.5 mg/dL (1.4- 4.1/2.4 mg/dL
5.8/1.4-4.3) (2.5-6.9/1.2-4.5)
Median LDH (IQR) 652 U/L (485-863) 678 U/L (554-
868)
Mean PO2/FiO, (SD) N/A N/A
Mean PCO, (SD) N/A N/A
Median platelets (IQR) N/A N/A
Median ALP (IQR) N/A N/A
Median AST (IQR) N/A N/A
Median ALT (IQR) N/A N/A
Mean creatinine (SD) N/A N/A
Clinical signs and symptoms Pain in: N/A
Extremities 35.4%
Lumbar back 22.8%
Abdomen 15.2%
Sternum 13.9%
Hip 12.7%
Radiological findings N/A N/A

ACS (32.1%, CVA (5.6%, HS (5.7%,n 6) and MOF (5.7%,
n 34) n 6) SS (1.9%,n 2) n 6)

1.7 (1.3) 12(04) 1(0) 1(0)
65.9% (18.8) 71.4% (29.6) 62.8% (16.9) 73.8% (23.8)
7.5 g/dL (1.6) 12 g/dL (3) 6.6 g/dL (2.3) 5.8 g/dL (1.8)
21.8% (5.1) 34.6% (9.5) 18.6% (7.4) 20% (11.5)

20,344 /uL 10,830 /uL (602) = 13,512 /uL (4,719) 16,150 /uL

(13578) (8,793)

6.1 (4) 6.5(3.5) 92(5.1) 12.2 (9.6)
3.7/2.5 mg/dL 4.4/3.7 mg/dL 8.2/47 mg/dL (59-  29.5/8.1 mg/

(2.3-59/1.2-44)  (3.5-5.2/2.8-4.6) 21.8/2.1-9) dL (16.4-
43.1/6-11)
726 U/L (477- 640 U/L (611- 1382 U/L (868-1555) 1984 U/L
1150) 669) (1062-3973)
270 mmHg (104) N/A N/A N/A
36 mmHg (10.1) N/A N/A N/A
N/A N/A 90 x 1,000/uL (48.5-  32.5 x 1,000/
141) ul (24 - 51.5)
N/A N/A N/A 269 U/L (110-
518)
N/A N/A N/A 3,167 U/L
(822-5,773)
N/A N/A N/A 1,079 U/L
(465-1,945)
N/A N/A N/A 2.7 mg/dL
(1.6)
Dyspnea 47.1% Hemiparesis Abdominal pain 50% Organ dys-
Chest pain 35.3% 66.7% Jaundice 25% function:
Fever 11.8% Headache 33.3% Fever 12.5% Lung 100%
Cough 5.9% Shock 12.5% Liver 83.3%
Kidney 66.7%
CNS 50%
Infiltrates on Brain MRI: Tomography: N/A
chest x-ray: Ischemic areas =~ Hepatomegaly 50%
Interstitial 44% 100% Liver infarction 25%
Alveolar 44% Splenomegaly 12.5%
Mixed 12% Splenectomy 12.5%

* The missing data is relevant, which amounted to 55.7%, 67.7%, 47.1%, 50%, 37.5% and 33.3% for VOC, SAA, ACS, CVA, HS/SS and MOF, respectively.
** The missing data is relevant, which amounted to 30.4%, 26.2%, 35.3%, 66.7%, 37.5% and 33.3% for VOC, SAA, ACS, CVA, HS/SS and MOF, respectively.

VOC: veno-occlusive crisis; SAA: symptomatic acute anemia; ACS: acute chest syndrome; CVA: cerebrovascular accident; HS: hepatic sequestration; SS: splenic
sequestration; MOF : multiple organ failure; SD: standard deviation; Hgb S: hemoglobin S; Hgb: hemoglobin; WBCs: white blood cells; RPI: reticulocyte produc-
tion index ;IQR: interquartile range; LDH: lactate dehydrogenase; PO2/FiO2: partial pressure of oxygen/fraction of inspired oxygen; PCO2: partial pressure of
carbon dioxide; ALP: alkaline phosphatase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; MRI: magnetic resonance imaging; CNS: central

nervous system.

Overall mortality was 21.7%, which in absolute numbers
corresponds to 23 out of 106 patients. The median time
between the last recorded complication and death was 10
months, while the median between the last recorded transfu-
sion and death was 360 days (IQR 40-1,132). However, it is
worth noting that of the 23 patients who died, the perimortem
care report was only obtained for six, four of whom died from
MOF and two from ACS.

Discussion
This study described the main characteristics of transfu-
sion therapy in patients with sickle cell disease complications.

We found that the most frequent indication for transfusion
was SAA and that the vast majority of patients had under-
gone transfusion therapy during the course of their disease.
In addition, we found a low record of transfusion reactions,
but a significant prevalence of iron overload.

The vast majority of the patients had a homozygous SS
phenotype, followed by double heterozygous SC and, finally,
heterozygous S-beta thalassemia, which is similar to what
has been reported in other populations in South America,
Europe and countries like Nigeria and Senegal (11-14). The
latter countries are relevant, as hemoglobin S haplotypes are
mostly of African origin, mainly Bantu and from Senegal,
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Table 3. Description of transfusion therapy and prior treatment with hydroxyurea.

Simple transfusions =~ Manual exchanges % (n) Automated exchanges Median RBCs used per

Being treated with

% (n) % (n) patient (IQR) hydroxyurea % (n)
SAA (n 65) 100 (65) 0 (0) 0(0) 4(2-8) 73.7 (48)
HS/SS (n 8) 100 (8) 0(0) 0(0) 6 (3-10) 87.5 (7)
MOF (n 6) 83.3(5) 0 (0) 16.7 (1) 12 (7-16) 83.3 (5)
ACS (n 34) 82.4 (28) 29 (1) 29(1) 2.5(2-5) 70.6 (24)
VOC (n 79) 48.1 (38) 13 (1) 25(2) 1 (0-4) 747 (59)
CVA (n 6) 333(2) 16.7 (1) 0(0) 1 (0-8) 50 (3)

SAA: symptomatic acute anemia; HS: hepatic sequestration; SS: splenic sequestration; MOF : multiple organ failure; ACS: acute chest syndrome; VOC: vaso-occlusive
crisis; CVA: cerebrovascular accident; RBCs: red blood cells; IQR: interquartile range.

with significant associations between the SS phenotype and
a greater need for transfusions in these populations (3, 14).

Most of the patients in our study were diagnosed with
the disease before the age of seven. This contrasts with what
Pinto et al. reported in 1991 in a group of patients in the city
of Medellin, in whom 50% of the diagnoses occurred after age
10 (15). This difference could be due to a greater availability
of diagnostic tests for hemoglobinopathies in children and
better access to social security today (3). However, the lack
of newborn screening remains a gap to be filled.

In a more recent study in Medellin, Martinez et al. found
an age at diagnosis similar to our study’s, with a median of
three years and a male majority (16). They also reported that
only 19% of the patients had received transfusions in the last
year, which contrasts with our study in which we found that
85% of the patients had received transfusion therapy at some
point. In this regard, we are more similar to other countries in
the region, like Brazil, where 82.6% of a group of 122 patients
had received transfusions (11). However, in other parts of the
world, such as France, Nigeria and Senegal, the frequency
of transfusion therapy is more heterogenous, at 78.4, 39.1
and 28.5%, respectively, possibly related to the baseline
characteristics of the included populations; for example, the
high representation of adults in the French studies (12-14).

‘We found that almost all the transfusions were simple, and
RBC exchange was only done in seven patients (three manual
and four automated exchanges). These exchanges were for
ACS, MOF, CVA and VOC, and were most frequently used
for VOC, despite the fact that, according to the current
guidelines, VOC in itself is not a standard indication for
urgent transfusion or exchange. On the other hand, exchange
is more consistently recommended for the other complica-
tions, which makes its lack of use noteworthy (for example,
five out of six patients with MOF were only managed with
simple transfusions) (7, 17). One possible explanation for
the low frequency of exchanges in patients with ACS, the
third most frequent complication, may be that most did not
have severe or rapidly progressive disease and hemoglobin
levels were not high (a mean of 7.5 mg/dL).

Most simple transfusions were done for SAA, followed by
VOC, likely due to these being the most frequent complica-
tions, especially the second one. When collecting data, care
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was taken in assigning each transfusion indication, consider-
ing that some patients with VOC had another concomitant
complication that actually justified the transfusion. Even so,
we found that almost half of the patients with VOC were man-
aged with simple transfusions, despite average hemoglobin
levels of 8.5 g/dL. One of the reasons mentioned was VOCs
with pain that was not controlled by the initial treatment. A
similar finding was reported in a pediatric study in Yemen
by Al-Saqladi et al., in which the most common indications
for transfusion were SAA (41.1%), VOC (13.8%) and ACS
(8.7%) (18).

The main complications receiving transfusion therapy
were SAA, hepatic and splenic sequestration, MOF and
ACS. This was similar to the findings of a Jamaican study
by Thame et al. (19), in which patients with SAA (mostly
due to aplastic crises and splenic sequestration) and ACS
were the ones who received the most transfusions. We also
found great similarity in the type of transfusion, as, out of
464 episodes with an acute indication, there were 460 simple
transfusions and only four exchanges. In a study by Seck et al.
in Senegal (14), the main indication for transfusion was SAA
and, unlike our study, the second was lower extremity ulcers
(50 and 15.6% of transfusions, respectively). In this study,
most were simple transfusions (95.7 vs. 4.3% exchanges). It
is noteworthy that the latter complication was not reported
in our study population.

In our study, we only found two reports of transfusion
reactions, which were TACOs. Comparing this with other
studies, Thame et al. (19) only described two transfusion reac-
tions (allergic reaction and non-hemolytic fever), while Seck
et al. in Senegal (14) found 20 incidents in 339 transfusions
performed (mostly mild allergic reactions). A multicenter
study reviewing 4,857 transfusions for any indication found
that 1.1% were associated with serious reactions (mostly
TACO), while mild reactions like allergy and non-hemolytic
fever were associated with 0.29 and 0.62% of the transfu-
sions, respectively (20). Based on this, it is unclear whether
our low frequency of transfusion reactions is due to a low
incidence or under-reporting.

Iron overload is a frequent complication in patients with
sickle cell disease, especially those who have received 11-20
transfusions, as described in a survey of doctors in different
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areas of Europe, Latin America, United States, the Middle
East and Africa, in which they reported that 51% to 75% of
their patients had iron overload, with serum ferritin measure-
ment being the main assessment method (21). However, it
was relatively low in our study (36.8%), despite relatively
high screening with the same method.

We found a 21.7% global mortality rate during the study
period, but only 5.7% could be attributed to sickle cell disease
complications through availability of the medical chart at the
time of death. In the study by Thame et al. there was a 19.3%
mortality rate among patients who had received transfusions,
with a median of 1.3 years between the last transfusion and
death (19), similar to our findings. It is interesting to note that,
in an American cohort in which 109,783 sickle cell disease
hospitalizations were reviewed (28,300 with transfusions and
81,483 without), a relationship was found between mortality
and events in which transfusions occurred, compared to those
without transfusions (0.43 vs. 0.28%, p 0.007) (22).

Our study had some limitations. First, we evaluated the
patients’ complications and, based on these, we identified
which were managed with transfusion therapy. This approach
differs from that of other studies which have initially analyzed
transfusion episodes and, based on these, have determined
their indications, which can make it difficult to compare the
results. Second, since this was a single-center study, we can-
not determine if the patients had additional complications or
required transfusions at other institutions. Furthermore, since
our hospital is a reference center, there could be a selection
bias, as we are likely to have received more complex cases
or cases with more serious complications, which could limit
its representativeness of the general population with sickle
cell disease. Third, due to the study’s retrospective nature,
there may be information bias in the data collected.

Despite these limitations, our study has important
strengths. We included a significant adult population with a
broad representation of diverse disease complications, which
contributes valuable information to a field with a scarcity of
data. Furthermore, our findings provide evidence of the low
frequency of transfusion reactions and high mortality in this
population. This supports the need to analytically evaluate
the potential factors associated with each outcome, as well
as the impact of complications despite the use of hydroxy-
urea, especially considering the unavailability of therapeutic
alternatives in our setting.

Conclusions

There was a high rate of transfusions in patients with
sickle cell disease, with SAA as the main indication for
transfusion, and with a notably scant use of RBC exchanges
in complications like ACS, MOF and CVA. There was a low
frequency of transfusion reactions, although the significant
iron overload found in these patients is notable, which under-
scores the importance of implementing appropriate treatment
strategies to mitigate this risk. These findings contribute to
understanding the clinical management of patients with sickle

cell disease, highlighting the need for a comprehensive ap-
proach that considers both the risks and benefits associated
with transfusion therapy.
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