
Manage the Balancing Act of Sickle Cell Disease  
With Automated Red Blood Cell Exchange (RBCX)



Automated RBCX as an Established Transfusion Therapy

Automated RBCX is an established transfusion 
therapy for sickle cell disease patients that, 
unlike simple transfusion and manual exchange, 
efficiently and rapidly removes sickled cells and 
replaces them with healthy donor cells using an 
apheresis device. 

Evidence-Based Guidance for Automated RBCX in Sickle Cell Disease

American Society for Apheresis (ASFA) 20191

 ■ Acute stroke – Category I, Grade 1C
 ■ Acute chest syndrome (ACS), severe – Category II, Grade 1C
 ■ Stroke prophylaxis – Category I, Grade 1A
 ■ Pregnancy – Category II, Grade 2B
 ■ Recurrent vaso-occlusive pain crisis (VOC) – Category II, Grade 2B
 ■ Pre-operative management – Category III, Grade 2A

American Society of Hematology (ASH) 20202,3

 ■ Chronic transfusions – conditional recommendations, very low certainty evidence
 ■ Severe ACS – conditional recommendations, very low certainty evidence
 ■ Moderate ACS – conditional recommendations, very low certainty evidence
 ■ Acute neurological deficits including transient ischemic attack (TIA) – conditional 

recommendations, very low certainty evidence

National Heart, Lung and Blood Institute  
(NHLBI) 20144

 ■ Symptomatic severe ACS – strong recommendation, low quality of evidence
 ■ Stroke – moderate recommendation, low quality of evidence
 ■ Child with transcranial Doppler (TCD) reading > 200 cm/sec – strong recommendation, 

high quality of evidence (chronic exchange or simple transfusion)
 ■ Adults and children with previous clinically overt stroke – moderate recommendation, 

low quality of evidence (chronic exchange or simple transfusion)

During a simple (top-up) transfusion, a patient receives healthy donor red blood cells, but none of the 
patient's blood is removed. In a manual exchange procedure, a clinician removes whole blood and 
subsequently replaces it with red blood cells. 



More Time for Life, Less Time in the Hospital

The average procedure time for automated RBCX is typically shorter than 
the average manual exchange or simple transfusion procedure time. The 
average automated RBCX procedure time ranges from 86 to 120 minutes, 
compared to 120 to 245 for manual exchange.5,6,7,8,9,10,11

Procedures can also be carried out less frequently than simple transfusion 
and manual exchange. The average number of days between procedures 
for automated RBCX ranges from 28 to 47.5,6,8,12

The average automatic RBCX 
procedure time is about half of  
the time of a manual exchange
procedure. 5,6,7,8,9,10



ASFA has summarized several bodies of evidence 
that show the efficacy of automated RBCX to 
prevent primary and secondary strokes.1 

A retrospective study of 137 children with sickle cell 
disease and previous stroke showed patients receiving 
simple transfusion had a 5-fold greater relative risk 
(95% confidence interval = 1.3 to 18.6) of second stroke 
than those receiving exchange transfusion.18

Stroke Prevention

Acute Chest Syndrome (ACS)

ACS is the second most common cause for 
hospitalization in patients with sickle cell disease. 
Because recurrent episodes of ACS in childhood 
may lead to sequelae, it is imperative to reduce 
the frequency of future episodes by implementing 
preventive interventions.16

In 44 sickle cell disease patients who had an ACS 
episode, clinical respiratory score improved from 4 
to 2 within 24 hours of automated RBCX, performed 
on average on the second day of admission (of 7 total 
median hospitalization days).17

Vaso-Occlusive Crisis (VOC)

Vaso-occlusive crisis is the most common complication 
of sickle cell disease and accounts for more than 90% 
of acute hospital admissions; it typically occurs in the 
extremities, back, joints, abdomen or chest.13

Automated RBCX is the better option for most patients 
at risk of vaso-occlusive events because unlike  
simple transfusion, the procedure does not increase 
blood viscosity.2,14 

In a retrospective study 27 patients with recurrent 
painful crises were placed on a chronic automated 
RBCX program. Of the 27 patients, 70% showed a 
sustained reduction in the number of emergency 
hospital visits.15



Find the Balance: How Automated RBCX Helps Manage Sickle Cell Disease

Pregnancy 

More than 50% of obstetric patients with sickle cell disease will 
have a pain crisis during pregnancy, and these can be challenging 
to manage.19

In a single-center, retrospective, and cross-sectional study of 37 
pregnant women diagnosed with sickle cell disease, 24 patients 
received prophylactic automated RBCX and 13 patients did not. 
Prophylactic automated RBCX significantly reduced maternal 
mortality and the incidence of VOC compared to those patients 
who did not receive automated RBCX.19

Iron Overload 

Automated RBCX can prevent and reduce iron overload with 
minimal or no iron chelation compared to simple transfusion or 
manual exchange.5,9,11,20,21

In a prospective study including retrospective data, 57 patients 
with sickle cell disease switched to an automated RBCX program 
after a median of 3.7 years of receiving chronic simple transfusion. 
After a median of 4.2 years of receiving RBCX, median ferritin 
levels decreased by 84% from a median of 2,471 ng/mL to a 
median of 392 ng/mL.22

RBCX  
(n = 49)

Simple 
Transfusion  

(n = 139)

Statistical 
Significance 

Alloimmunization/RBCU 
ratio (per 1000) 1.6 11.6 P < 0.0001

RBCUs/patient 206 19 P < 0.0001

Proportion of patients 
with alloantibodies, n (%) 16 (33%) 31 (22%) P = 0.1797

Automated RBCX was 
associated with a lower 
rate of alloimmunization 
compared to simple 
transfusion over 5 years.20

Maternal mortality and the 
incidence of VOCs were 
significantly lower in pregnant 
sickle cell disease patients 
who received prophylactic 
automated RBCX.19

After a median of 4.2 years 
being on a chronic automated 
RBCX program, patient  
ferritin levels decreased by  
a median of 84%.22

Alloimmunization

While automated RBCX exposes patients to 20% to 50% more red 
blood cell units (RBCUs) than conventional transfusion therapy, in 
theory increasing the risk of alloimmunization, it has been shown 
in several studies that automated RBCX was associated with a 
lower rate of alloimmunization than simple transfusion.20,23,24

A retrospective study of 188 patients with sickle cell disease 
receiving transfusion therapy showed that automated RBCX was 
associated with a lower rate of alloimmunization compared to 
simple transfusion over 5 years.20
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Apheresis-Related Safety Information

 ■ Contraindications for the use of apheresis system are limited to 
those associated with the infusion of solutions and replacement 
fluids as required by the apheresis procedure and those 
associated with all types of automated apheresis systems.

 ■ Adverse events of apheresis procedures can include: 
Anxiety, headache, light-headedness, digital and/or facial 
paresthesia, fever, chills, hematoma, hyperventilation, nausea 
and vomiting, syncope (fainting), urticaria, hypotension, 
allergic reactions, infection, hemolysis, thrombosis in patient 
and device, hypocalcemia, hypokalemia, thrombocytopenia, 
hypoalbuminemia, anemia, coagulopathy, fatigue, 
hypomagnesemia, hypogammaglobulinemia, adverse tissue 

reaction, device failure/disposable set failure, air embolism, 
blood loss/anemia, electrical shock, fluid imbalance and 
inadequate separation of blood components.25 

 ■ Reactions to blood products transfused during procedures 
can include: Hemolytic transfusion reaction,  
immune-mediated platelet destruction, fever, allergic 
reactions, anaphylaxis, transfusion-related acute lung injury 
(TRALI), alloimmunization, posttransfusion purpura (PTP), 
transfusion-associated graft-versus-host disease (TA-GVHD), 
circulatory overload, hypothermia, metabolic complications and 
transmission of infectious diseases and bacteria.26,27

 ■ Restricted to prescription use only.

Operators must be familiar with the system’s operating instructions. 
Procedures must be performed by qualified medical personnel.


