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Abstract: Sickle cell disease (SCD) is a common genetic disorder affecting up to 2.6% of
the population in Saudi Arabia. SCD results in severe disability, reduced quality of life,
extensive use of medical resources, increased economic burden, and a high likelihood of
increased mortality. Red blood cell transfusion remains a cornerstone in the management
of SCD complications. This position paper highlights the current state of SCD management
within the Kingdom of Saudi Arabia. Despite the advantages of automated red blood cell
exchange (aRBCX) and guideline recommendations, its use remains limited. In practice,
aRBCX is used for a variety of indications, including acute management and prophylaxis
of stroke, systemic fat embolism, severe forms of acute chest syndrome, preoperative man-
agement, hematopoietic stem cell transplantation, hepatic crisis, and priapism. However,
aRBCX is underutilized in pregnancy. Common gaps identified by the advisory panel
include the absence of standardized national guidelines, limited access to aRBCX, issues
with vascular access, lack of equipment, and insufficient staff training. Another limitation
to the use of aRBCX is the higher blood requirements compared to other blood transfusion
modalities. These factors contribute to geographical disparities in the management of
SCD and suboptimal patient outcomes. To address these issues, the advisory panel rec-
ommended developing and implementing evidence-based national guidelines, expanding
access to aRBCX, enhancing health staff education and training, and establishing a robust
national SCD registry. By prioritizing these recommendations, we can help streamline SCD
care, reduce practice variation, and nationalize sickle cell disease management in Saudi
Arabia to improve patient care.
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1. Background
Sickle cell disease (SCD) is one of the most common inherited single-gene blood

disorders, affecting nearly 8 million people worldwide [1]. SCD occurs due to mutations
in the β-globin gene, which lead to the production of sickle hemoglobin (HbS), ultimately
resulting in the sickling of red blood cells [1,2]. The accumulation of the malformed red
blood cells occludes capillaries and prevents tissue oxygen delivery, leading to acute and
chronic pain; severe anemia; progressive multiorgan damage; and an increased risk of
infection, acute chest syndrome (ACS), stroke, and other cardiovascular diseases [2–4].
SCD results in severe disability, reduced quality of life, extensive use of medical resources,
increased economic burden, and a high likelihood of increased mortality [1,2]. Results from
the International Sickle Cell World Assessment Survey (SWAY), which aimed to provide
insights into the patient-reported impact of SCD on their quality of life, revealed that
SCD significantly and negatively impacts patients’ quality of life, emotional well-being,
education, and employment. Additionally, patients reported experiencing a high number of
vaso-occlusive crises (VOCs) and other debilitating symptoms such as fatigue, depression,
and anxiety [5].

In Saudi Arabia, the Saudi Premarital Screening Program estimates that 4.2% of adults
are carriers for the sickle cell trait, and 0.26% of the population is diagnosed with SCD [6,7].
This makes it one of the highest prevalence rates worldwide [6,7]. This could be attributed
to the high prevalence of consanguineous marriages, among other cultural factors [8,9].
SCD is more prevalent in the eastern and southwestern regions compared to other parts of
the kingdom [6,10]. A cross-sectional study conducted in 2020 aimed to identify barriers
to health services provided to adult SCD patients in the Eastern province. Almost half
of the patients reported feeling stigmatized due to their recurring pain episodes, and a
third of patients reported inadequacy in the health service provided, along with poor
communication from the healthcare staff, all leading to reduced QoL [11]. This highlights
the necessity for enhanced healthcare provision through nationwide implementation of
patient counseling and empowerment strategies.

Several curative and disease-modifying treatments are available for SCD, including
hydroxyurea, red blood cell transfusion, and stem cell transplantation [2]. Red blood cell
transfusion remains a cornerstone in the management of SCD, which can alleviate or pre-
vent many complications [12]. Red cell transfusion enhances oxygen delivery to the tissues
and reduces the number of sickled red blood cells in the circulation, making it a key inter-
vention in both the chronic management of SCD as well as in its acute complications [13].
Simple transfusion (ST), manual red blood cell exchange (mRBCX), and automated red
blood cell exchange (aRBCX) are the currently available transfusion modalities (Table 1) [14].
Accumulating evidence suggests that aRBCX is a rapid, effective, and well-tolerated pro-
cedure for patients with SCD, providing good control of sickle hemoglobin percentage
without increasing viscosity. aRBCX is also associated with a decreased rate of iron loading
and does not result in higher rates of alloimmunization compared to other transfusion
techniques, despite the use of additional blood bags [15–17].
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Table 1. Comparison of current transfusion modalities.

Simple Transfusion (ST) Manual Red Blood Cell
Exchange (mRBCX)

Automated Red Blood Cell
Exchange (aRBCX)

Definition

Direct transfusion of
healthy donor RBCs
without removing
patient’s RBCs

Manual removal of patient’s
RBCs via phlebotomy and
replacement with healthy
donor RBCs

Simultaneous automated
removal and replacement of
RBCs using apheresis machine

Time Required Time consuming Time consuming and labor
intensive

Less time consuming
compared to other transfusion
modalities

Hyperviscosity Risk of hyperviscosity
with high Hb targets Less risk of hyperviscosity Less risk of hyperviscosity

Iron Overload High, typically requires
chelation

Low, sometimes requires
chelation

Lowest, does not require
chelation

Efficacy in HbS
Reduction

Limited, as sickled RBCs
remain in circulation

Moderate, but operator
dependent

Highest, with precise HbS
reduction and hematocrit
control

Venous access Peripheral access is used Intermediate requirement for
central access

High requirement for central
access

Intervals between
Procedures

Short intervals between
procedures

Intermediate intervals
between procedures

Long intervals between
procedures

Cost and Availability Low cost, widely
available

Moderate cost, requires
trained staff

Higher cost in the short-term,
requires specialized machines
and trained
personnel—cost-saving in the
medium to long-term

Consequently, the National Institute of Clinical Excellence (NICE) and the American
Society of Hematology (ASH) have recommended that aRBCX should be considered for
patients who require regular transfusions [18]. However, aRBCX use remains limited due
to the higher blood requirements, venous access, the need for specialized training, and the
cost of the device [16].

Regarding the cost of the procedure, aRBCX appears to be most expensive in the short
term, primarily due to the high number of blood bags required. However, this transfusion
technique has been reported to be cost-saving in the medium to long-term [19–21]. These
limitations are also important to take into consideration if on-call aRBCX procedures are
performed [22].

Additionally, despite the high prevalence of SCD in Saudi Arabia, which poses sig-
nificant challenges to the healthcare system, there is a lack of national guidelines and
country-specific plans for effective management strategies, leading to huge variation
in practice [23–25]. This calls for combined efforts to nationalize SCD management in
Saudi Arabia to streamline practice and improve patient care through leveraging current
effective therapies.

To address these challenges, Terumo Blood and Cell Technologies (Terumo BCT,
Zaventem, Belgium) Medical Affairs EMEA department organized an advisory board meet-
ing to evaluate the local landscape of SCD and current treatment modalities, particularly
aRBCX, and explore solutions to bridge the gaps in clinical practice for the management of
sickle cell disease patients in Saudi Arabia.
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2. Methodology
Terumo BCT Medical Affairs department organized an advisory board meeting in

March 2024 in Saudi Arabia. The meeting brought together experts in the field to dis-
cuss local clinical practices for managing SCD and highlight key areas for improvement.
Nine experts convened with Terumo BCT Medical Affairs representatives. The panel was
carefully selected to provide an accurate representation of the situation in Saudi Arabia
and included consultant hematologists and transfusion medicine specialists.

2.1. Objectives

The purpose of this meeting was to collect insights on the clinical experience of these
experts regarding the prophylactic and therapeutic options currently available for patients
with SCD in Saudi Arabia, with an emphasis on aRBCX and other transfusion therapies.
Different points of discussion were raised, according to the following objectives:

• Understand SCD landscape and disease burden in Saudi Arabia.
• Discuss transfusion indications in the management of acute and chronic SCD compli-

cations and their application in clinical practice.
• Gain insights regarding the availability of national guidelines and their significance

for a population severely affected by SCD, like Saudi Arabia.
• Understand how international guidelines are applied in local practice.
• Discuss the future of sickle cell disease management in the country.
• Discuss current limitations and possible solutions.

2.2. Advisory Board Meeting

The advisory board meeting lasted for 4 h and utilized open discussions as a tool
to gather in-depth insights on a variety of issues related to SCD management. A brief
introduction was made on the current transfusion modalities and the differences between
them, along with a summary of the current guidelines on the use of red blood cell exchange.
Following this introduction, the advisory board discussed a number of topics, including
SCD burden in Saudi Arabia, aRBCX indications, use of aRBCX in the management of
acute and chronic complications, use of aRBCX in pregnancy, and current challenges and
recommendations. It is worth noting that all relevant materials and guidelines were shared
with the expert panel before the meeting.

Prior to the commencement of the advisory board meeting, all participants were
informed of the nature and purpose of the meeting and gave consent for the use of their
opinions in the development of this position paper.

2.3. Position Paper Development and Approval

This position paper was drafted, considering supporting evidence, based on the
insights and recommendations shared by the expert panel during the advisory board
meeting. The final draft of the manuscript was shared with the experts over email to
acquire their approval.

3. SCD Burden in Saudi Arabia
Genetic disorders, such as sickle cell disease and β-thalassemia, are quite prevalent in

Saudi Arabia. This could be attributed to the high prevalence of consanguineous marriages,
exceeding 55%, and acting as a significant risk factor for these disorders [8,9,26,27]. Other
cultural factors contribute to the dilemma, including the large family size and the high
paternal and maternal ages [6,9]. In Saudi Arabia, the government has acknowledged
these factors and has put in place various awareness and surveillance programs to prevent
high-risk marriages and decrease the incidence of genetic diseases. The most effective
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initiative is the Premarital Screening and Genetic Counseling Program, which has led to a
60% reduction in the number of at-risk couples and a five-fold increase in the number of
voluntary cancellations of marriage proposals among at-risk couples [6].

In Saudi Arabia, the estimated prevalence of the sickle cell gene in the adult population
is 4.2% for the sickle cell trait and 0.26% for SCD, while 24 out of 1000 children and
adolescents are affected by the disease [6,10,28]. SCD in Saudi Arabia displays clinical
and hematological variability, with two major phenotypes: a mild phenotype known
as the Arab Indian type and a severe phenotype referred to as the African type (Benin
haplotype) [28]. Patients in the eastern province have the Arab Indian (mild) phenotype,
whereas the Benin haplotype is more frequent in the southern region [29]. While several
studies suggested that the Arab Indian phenotype is benign in children due to their high
fetal hemoglobin (HbF), the phenotype of adult patients with Arab Indian SCD is not
benign despite their relatively high HbF level. This is probably due to the continued decline
in HbF levels in adults [29]. Although the disease in the Eastern province has many mild
features, splenic complications, such as sequestration crises, chronic hypersplenism, splenic
infarction, and splenectomy, are more common because of the late persistent splenomegaly;
in addition, complications such as pain crises and vasculopathy occur at a later age [28].
A hospital-based study that aimed to assess SCD complications in adults with the Arab
Indian haplotype in the Eastern region showed that almost 96% of patients had a history of
painful crises, and almost 46% had at least one episode of ACS. Other complications were
reported, including symptomatic osteonecrosis, priapism, and overt stroke. The majority
of patients had persistent splenomegaly and gallstones [29]. Previous studies have also
demonstrated that the differences between the Arab Indian and African haplotypes are
almost negligible except for the absence of leg ulcers, reduced prevalence of overt stroke,
and higher rate of persistent splenomegaly in the Arab Indian haplotype [29].

During the discussion, the advisory panel agreed that Saudi Arabia has one of the
highest prevalences of sickle cell disease in the world, with up to 2.6% of the population
affected. A high prevalence has also been reported in sub-Saharan Africa, the Mediter-
ranean, the Middle East, and India, with approximately 90% of the world’s sickle cell
disease population living in Nigeria, India, and the Democratic Republic of Congo, where
the disease affects up to 2% of the population [30,31]. In the US, Sickle cell disease affects
more than 100,000 people [32]. The severity of SCD in Saudi Arabia varies widely, likely
due to existing haplotype variations. Generally, it is believed that sickle cell disease patients
with the Arab-Indian haplotype have a generally milder disease and fewer complications
compared to the African haplotype. However, in adulthood, both phenotypes can present
with complications, with the Arab-Indian haplotype presenting with more ACS, systemic
fat embolism, and avascular necrosis (AVN) compared to the African haplotype, where
stroke is the most prevalent complication.

4. Local Disease Landscape
SCD is widespread in southern and eastern Saudi Arabia. In the eastern province, the

prevalence is 145 cases per 10,000 population, significantly higher than in the southern
region (24 cases per 10,000 population), western region (12 cases per 10,000 population), and
central region (6 cases per 10,000 population) [10]. Even with the higher rate of immigration
and advanced services in the central region, the majority of patients with sickle cell disease
still lie in the southwestern and eastern regions, especially acute cases where immediate
treatment is often required. Importantly, the advisory panel highlighted that they rarely
encounter young patients with sickle cell disease as patients are referred to them in later
disease stages after developing complications.
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5. Transfusion Therapies for SCD
Red blood cell transfusion remains an invaluable treatment modality for the man-

agement of acute and chronic SCD complications, but it does not come without com-
plications [12]. The main complications associated with blood cell transfusion include
alloimmunization, iron overload, hyperhemolysis, hemolytic transfusion reactions, and
transfusion-related infections [12,33,34]. Simple transfusion (ST), manual red blood cell
exchange (mRBCX), and automated red blood cell exchange (aRBCX) are the currently
available transfusion modalities. Simple transfusion is an easy procedure that does not
require expertise or equipment; however, it is associated with iron overload, less reduction
in HbS levels, and an increase in blood viscosity. Red blood cell exchange, which includes
mRBCX and aRBCX, allows the patient’s blood to be removed and replaced. mRBCX is
also laborious, less effective in reducing the HbS level, and can still lead to a degree of
iron overload [16]. aRBCX is performed through an apheresis system where the patient’s
own red cells are simultaneously removed and replaced with donor red cells. This process
requires specialist staff and equipment but can rapidly reduce the HbS level, avoiding iron
loading more easily. Hence, it is the recommended mode of delivering chronic transfusions
for patients with SCD [14]. A retrospective observational study aimed to compare the
safety and efficacy of chronic automated red blood cell exchange and manual exchange
transfusion in patients with sickle cell disease in Saudi Arabia. In this study, aRBCX proved
to be more effective in regard to HbS reduction, fewer hospital visits, and better disease
control when compared to mRBCX, with no increased alloimmunization risk [15].

In practice, there is a tendency to delay the initiation of blood transfusions until
necessary to avoid potential complications. The advisory panel also highlighted that even
with the availability of international guidelines for the management of sickle cell disease, it
is paramount that treating physicians individualize treatment based on patient factors such
as age, values, and preferences and also take into account other logistic constraints, such as
access to treatment [14].

6. aRBCX
6.1. Guidelines

Current guidelines have discussed different transfusion modalities for patients with
SCD and have developed several recommendations to support their management. ASH
recommends the use of aRBCX over mRBCX and ST in patients who require chronic
transfusion [14]. However, certain factors must be considered, including patient age, patient
preferences, feasibility, availability of blood, as well as the clinical indication for chronic
transfusion. ASH also recommends the use of aRBCX along with mRBCX in patients with
severe acute chest syndrome. For moderate ACS, ASH guidelines suggest the use of any of
the available transfusion modalities and did not support the use of one over the other. Red
cell exchange is also recommended for pregnant patients with SCD either as prophylaxis at
regular intervals or to be carried out when indicated. Similarly, the NICE guidelines have
also endorsed the use of aRBCX for patients with sickle cell disease who require regular
transfusions [18]. The American Society for Apheresis (ASFA) guidelines also recommend
RBCX (mRBCX and aRBCX) for acute complications, namely acute stroke and acute chest
syndrome, and chronic complications, including stroke prophylaxis, priapism, recurrent
VOCs, pregnancy, and pre-operative management [35].

6.2. aRBCX Indications and Utilization in Clinical Practice

The advisory board meeting discussed the current indications for aRBCX considering
the international guidelines and local clinical practice. Due to the absence of national
guidelines for the management of sickle cell disease in Saudi Arabia, the ASFA, ASH,
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and NICE guideline recommendations were discussed. The advisory panel noted that
most hematologists are following the ASFA and ASH guidelines. However, there still are
variations in practice due to limited access to the treatment in some centers. This can be
explained notably by a lack of knowledge, lack of resources, vascular access issues, and
blood availability.

Generally, aRBCX is used for many indications in local practice, including acute
management and prophylaxis of stroke, systemic fat embolism, severe forms of ACS, pre-
operative management, hematopoietic stem cell transplantation (HSCT), hepatic crisis, and
priapism. aRBCX is not routinely done for vaso-occlusive pain crises but may be considered
for severe recurrent cases. According to the advisory panel, aRBCX is underutilized in
pregnancy despite the ASFA recommendations and recent supporting evidence [35,36].

6.2.1. Acute and Chronic Management of Stroke

Stroke is one of the serious complications associated with SCD. The role of transfusion
therapy in stroke prophylaxis and for the management of acute ischemic stroke is well-
established in children with SCD and is strongly recommended [12]. There is limited data
on stroke prevention in adults with SCD. However, current guidelines recommend chronic
transfusion therapy for adults who have suffered an ischemic stroke due to SCD. In the
acute setting, red blood cell exchange is often used because it can promptly reduce HbS
to <30% while maintaining a stable blood volume. A retrospective study demonstrated
that using exchange transfusion at the onset of a stroke was linked to a reduced risk of
subsequent stroke in comparison to simple transfusion [37]. For patients with SCD who
experience an overt stroke or have abnormal transcranial Doppler ultrasound (TCD), ASH
recommends HLA-matched related stem cell transplantation over a chronic exchange
program [38].

6.2.2. Acute Chest Syndrome (ACS)

There is a clear variation in practice when it comes to the management of ACS for
patients with SCD. While aRBCX is sometimes used for patients with severe ACS associ-
ated with shortness of breath or multiorgan failure, some physicians refrain from using
automated transfusion and rely on other treatment modalities depending on the severity
of the presentation. Some physicians can opt for a simple transfusion and, after failure,
move to automated transfusion. Even though the currently available evidence for RBCX
in the management of ACS is limited, several guidelines recommend the use of red blood
exchange for patients with severe ACS in the acute setting [12,35].

6.2.3. Pregnancy

In Saudi Arabia, the use of aRBCX for pregnant patients with SCD is not a common
practice. However, patients who become pregnant may require transfusion therapy. ASFA
lists pregnancy in SCD patients as one of the indications where transfusion therapy might
be recommended (category II) [35]. Additionally, the recent findings of an international
Delphi panel recommend that patients with a history of poor maternal outcomes during
previous pregnancies, including serious complications, frequent hospitalizations, or severe
pain, should consider receiving prophylactic transfusion therapy. It is important to note
that the only contraindication to the use of aRBCX during pregnancy is if the patient has
experienced serious transfusion complications or reactions in the past or has multiple
alloantibodies [36].

In local practice, aRBCX is only carried out for pregnant women classified as high-risk
patients or who have underlying comorbidities that necessitate transfusion therapy. Despite
the risks of congenital abnormalities and infertility in children later in life [39], small doses
of hydroxyurea can be used for pregnant women with SCD in some centers. This practice is
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supported by limited data indicating that exposure of the fetus to low doses of hydroxyurea
does not result in teratogenic changes [40].

6.2.4. Priapism

Priapism is a painful, major complication of SCD among males that can lead to erectile
dysfunction [41]. In cases of acute priapism, aRBCX is sometimes used, but limited evidence
supports its efficacy [41,42]. There is also a lack of evidence on the primary and secondary
prevention of priapism [41].

In local practice, advisors reported the common use of aRBCx for the prophylactic and
acute management of priapism. Nevertheless, current guidelines do not include priapism
as one of the strong indications for aRBCx. The ASFA guidelines have highlighted that
RBC transfusion may be considered pre-operatively if surgical intervention is needed. They
also mentioned that limited evidence supports RBC exchange as a treatment modality to
resolve priapism within one to two days [43].

7. Advantages and Limitations to the Use of aRBCX in Clinical Practice
aRBCX stands as a promising transfusion modality for patients with SCD owing to its

effectiveness and safety [17]. Indeed, it is a rapid process that simultaneously removes the
patient’s RBCs and replaces them while maintaining isovolemia. This technique avoids the
increase in blood viscosity and associated risks that are often seen with other transfusion
modalities. aRBCX is also associated with reduced iron overload and faster and greater
HbS reduction [15–17].

However, despite the advantages of aRBCX and its many indications, it also faces
some disadvantages. Common limitations to its use include the higher number of blood
units needed for automated exchange, accounting for almost 25% higher than mRBCX.
However, it is important to note that aRBCX allows for reducing the frequency of trans-
fusion treatment, diminishing the number of blood bags requested in the long term. The
panel mentioned some additional gaps regarding access to aRBCx treatment, among them,
nurses’ training and lack of equipment like MRI machines to assess patients with SCD for
disease-related complications [44] and ultrasound-guided venous access.

These gaps are considered universal and have been reported before [13,16]. Limited
availability, significant staff training, and high requirements for central access and ad-
vanced devices are common challenges to the utilization of RBCs [13,16]. Despite these
requirements, aRBCx remains a cost-effective treatment option and the recommended
transfusion modality for chronic red blood cell transfusion [18].

8. Plasma Exchange in SCD Management
The advisory panel deemed plasma exchange to be a promising option for SCD

patients due to improvements in clinical status, lactate dehydrogenase (LDH) levels, and
platelet counts. In clinical practice, plasma exchange is used for severely ill patients who
do not improve after aRBCX. Despite the lack of available evidence, plasma exchange is
becoming a standard of care for patients who do not respond to RBC exchange in some
centers in Saudi Arabia.

Some studies and case reports have reported similar practices involving therapeutic
plasma exchange for patients with acute complications of SCD who do not improve after
aRBCX. These data demonstrated that plasma exchange led to rapid pain resolution and
favorable clinical outcomes while being well tolerated [45,46]. However, randomized
controlled trials are still lacking in the literature.
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9. Gaps in Clinical Practice
Despite the high burden of SCD in Saudi Arabia, the experts highlighted that there is

a lack of nationwide prospective studies to estimate the prevalence, molecular, and clinical
epidemiology of SCD in different regions of the Kingdom [26,28]. Additionally, there is
no national registry for patients with SCD, which could further aid in the true estimation
of this common disorder. The advisory panel concurred that no national guidelines are
in place for the management of SCD in Saudi Arabia, resulting in significant variation in
practice among different centers. Consequently, hematologists and transfusion consultants
mainly follow the ASFA and ASH guidelines for managing patients with SCD. The panel
mentioned some additional gaps in regard to access to aRBCx treatment, nurses’ training,
lack of equipment like MRI machines and ultrasound-guided venous access, and blood
bank logistics (e.g., providing the necessary blood units for aRBCX when needed).

10. Future Directions
The advisory panel suggested several recommendations for advancing the manage-

ment of sickle cell disease in Saudi Arabia, as summarized in Table 2. These include
developing and implementing evidence-based national guidelines, expanding access to
aRBCX, enhancing health staff education and training, and establishing a robust national
SCD registry. By prioritizing these recommendations, we aim to streamline SCD care,
reduce practice variation, and nationalize sickle cell disease management in Saudi Arabia
to improve patient care.

Table 2. The advisory panel recommendations to advance the management of sickle cell disease in
Saudi Arabia.

Recommendations

1. The development of a national unified guideline for the management of sickle cell
disease in Saudi Arabia to streamline the practice and improve patient care.

2. The establishment of the Saudi Apheresis Society, which is a requirement to create
a national registry for apheresis.

3. Emphasizing partnerships, such as with international SCD organizations or
research institutions, could strengthen Saudi Arabia’s national approach to SCD
management and foster resource sharing or guideline development.

4. Increasing the competency of the nursing staff through tailored educational and
training programs.

5. Increasing the availability of ultrasound-guided venous access machines in
healthcare facilities.

6. Empowering patients through increasing awareness, education, and the
development of a patient society for SCD patients.

7. Solving the venous access dilemma through nurse training, appropriate
equipment, and managing chronic patients in an outpatient setting.

8. Establishing a center of excellence for the management of sickle cell disease
patients.

9. Local data generation and research support.
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11. Conclusions
This advisory board meeting allowed the expert panel to comprehensively evaluate

the SCD landscape in Saudi Arabia, shedding light on the current disease burden, gaps in
clinical practice, and transfusion modalities with a focus on aRBCX. The advisory panel
acknowledged the high disease burden in the Kingdom and the need to develop strategies
for effective disease control and management. Major gaps in the management of SCD in the
Kingdom are summarized as a lack of national guidelines, nationwide studies, a national
registry, education and awareness, and centers of excellence for the management of sickle
cell disease.

Regarding transfusion therapy, the panel recognized the advantages and indications
of aRBCX in the management of acute and chronic SCD complications. The advisory
panel emphasized the many limitations that hinder the optimal utilization of aRBCX,
including limited availability, significant staff training, and high requirements for central
access and advanced devices. Lastly, the panel provided recommendations to advance the
management of SCD in Saudi Arabia and improve patient care.
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