
Rationale for RBC Transfusion in SCD

• Dilution of HgbS-containing RBCs via the addition of 
HgbA-containing cells from the blood of normal 
donors

• Suppression of erythropoietin release caused by the 
rise in Hgb, thereby reducing the production of new 
HgbS-containing cells

• Decrease in percentage of HgbS-containing cells due 
to the longer circulating lifespan of HgbA-containing 
cells

• Increase in Hgb oxygen saturation levels by 
approximately 1 to 6 percent, which increases 
oxygen delivery to the tissues



Evidence-Based Indications for RBC Transfusion in SCD

• Avoid simple transfusion for uncomplicated vaso-occlusive pain episode 
without symptomatic anemia
– no evidence that simple transfusion therapy will abate the pain 

episode
– there is a finite risk of transfusion-related complications

• Acute  therapeutic transfusion indicated for:
– Acute Stroke
– Acute Chest Syndrome
– Acute multi-organ failure (unrelated to DHTR/hyperhemolysis)
– Acute symptomatic anemia (> 2gm/dL drop from baseline with onset 

of symptoms such as heart failure, dyspnea, hypotension, marked 
fatigue)

– Hepatic or splenic sequestration
– A significant drop in baseline reticulocyte count most commonly 

associated with infection, particularly parvovirus B19 infection



Evidence-Based Indications for RBC Transfusion in SCD

• Prophylactic transfusion indicated for:

– Stroke (secondary prevention) 

– Prevent recurrent silent cerebral infarcts in children 

– Prevent recurrent ACS despite hydroxyrurea therapy in 

severely affected individuals 

– Vaso-occlusive pain episodes that are severe, frequent, 

and not responsive to maximum tolerated doses of 

hydroxyurea

– Recurrent priapism.

– Pulmonary hypertension (PH) with progressive clinical 

symptoms or increasing pulmonary artery pressures PH 

who are not benefitting from hydroxyurea therapy
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Overview of RBC Transfusion in SCD
• Avoid unnecessary transfusions:

– Reduce risk of complications (iron overload, fluid overload, 
transfusion reactions, infections)

– Reduce alloimmunization
• (Using a white blood cell filter to decrease the rate of 

febrile non-hemolytic transfusion reactions)
• (Chelation therapy if iron stores reach a selected 

threshold)
• Matching for minor RBC antigens (C, E, and Kell) to 

reduce the risk of alloimmunization
– In US the ethnic mismatch between donor and recipients 

increases the likelihood of alloimmunization because the 
frequency of minor RBC antigens is heavily influenced by ethnic 
origin.

– In US ~20-70% will develop alloimmunization with only ABO and 
D versus 5-15% with limited phenotype matching for C, E, K

– In Uganda prevalence of alloimmunization ~6% but this may 
reflect a decreased rate of RBC transfusion (including anti-S)
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Delayed Hemolytic Transfusion Reaction
• Alloantibodies develop against antigens on 

transfused RBCs
• These alloantibodies are most often not detected in 

the serum during the pre-transfusion screening test:
– result from remote antigenic exposure and waning 

of alloantibody titers
– followed by increase in titer with immune re-

stimulation with re-exposure.
• The most life-threatening consequence of allo-

immunization in SCD is the development of DHTR 
with hyperhemolysis.
– This type of hemolytic reaction is unpredictable 

and potentially under-recognized because its 
clinical presentation may resemble a vaso-
occlusive crisis 







Alloimmunization in SCD









Hematopoietic Cell Transplant in SCD: Limitations

• The clinical course of the disease is quite variable, 
and prognostic factors that might indicate which 
patients are most likely to develop advanced stage 
disease, and thus be candidates for HCT, are lacking.

• Patient eligibility is limited because of the presence 
of advanced stage symptomatic disease, often 
involving severe pulmonary and neurologic 
vasculopathy.

• Serious concerns about transplantation-related 
mortality, as well as the potential for treatment-
induced malignancy, exist.



Hematopoietic Cell Transplant in SCD: Choice of Donor

• HLA-matched siblings are preferable as HCT donors for 
individuals with SCD because of the lower risks of graft-
versus-host disease (GVHD) and graft failure/rejection with a 
related donor transplant. 
– Siblings without a sickle cell syndrome and siblings with 

sickle cell trait are acceptable as donors.
– The safety and feasibility of peripheral blood stem cell 

mobilization with G-CSF in individuals with sickle cell trait 
has been established

– Inclusion of siblings with sickle cell trait as potential donors 
expands the potential donor pool, although the proportion 
of individuals with suitable donors remains small. 

– Trials of matched unrelated donor with reduced intensity 
conditioning are underway

– Trials of haploidentical donors with reduced intensity 
conditioning are underway



Hematopoietic Cell Transplant in SCD: 
Recommendations

• HCT is a potentially curative option in patients with SCD. 
• Limitations to the use of HCT in patients with SCD include:
– Variable clinical course, which preclude predictions of 

which patients might benefit from HCT
– Transplant-related risks because of pulmonary and 

neurologic disease in patients with advanced SCD
– Need for a HLA-matched sibling donor 

• In several series of patients who have undergone HCT for SCD, 
five-year survival rates were 90 to 97 percent, and transplant-
related mortality was 7 to 10 percent. 

• Consider HCT for patients with severe symptoms of SCD that 
are unresponsive to treatment with transfusions and 
hydroxyurea if an HLA-matched sibling is available as a donor. 


