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DESCRIPTION
Cardiovascular surgery often necessitates Red Blood Cell (RBC) 
transfusions to compensate for perioperative blood loss and 
maintain adequate oxygen delivery. Allogeneic RBC 
transfusions, involving donor blood, are common in such 
procedures. While these transfusions save lives, they also affect 
the recipient's immune system, inducing changes in immune cell 
populations and functions. Understanding immune cell kinetics 
the dynamic changes in immune cells over time following 
allogeneic RBC transfusion is essential to optimize patient 
outcomes and minimize adverse effects.

Immune cell changes post-transfusion

After receiving allogeneic RBCs, patients often experience shifts 
in immune cell counts and function. Studies indicate that 
several key immune cell populations undergo transient or 
sustained changes in number and activity.

Neutrophils: Neutrophils are first responders to tissue injury 
and infection, involved in phagocytosis and the release of 
reactive oxygen species. Following transfusion, neutrophil counts 
can rise due to surgical stress and inflammatory stimuli. 
However, transfused RBCs can also activate neutrophils, leading 
to a hyperactive state that may contribute to postoperative 
complications such as acute lung injury. Monitoring neutrophil 
kinetics helps assess inflammatory status and potential risk of 
tissue damage [1-3].

Monocytes and macrophages: Monocytes circulate in the 
bloodstream and differentiate into macrophages in tissues. They 
play vital roles in antigen presentation and cytokine production. 
After transfusion, monocyte counts and phenotypes may 
fluctuate, reflecting immune activation or suppression. Some 
evidence suggests that allogeneic RBC transfusion may lead to 
reduced monocyte HLA-DR expression, a marker linked to 
immunosuppression and higher infection susceptibility.

Dendritic cells: Dendritic Cells (DCs) are professional antigen-
presenting cells bridging innate and adaptive immunity. RBC 
transfusions may impact DC numbers and maturation status, 
influencing their capacity to stimulate T cells and modulate 
immune tolerance or activation [4-7].

Clinical implications

Understanding immune cell kinetics following allogeneic RBC 
transfusion has implications for several clinical outcomes.

Infection risk: Immune alterations post-transfusion may increase 
susceptibility to infections, a significant cause of morbidity after 
cardiovascular surgery. Lymphocyte depletion and monocyte 
dysfunction reduce the host's ability to clear pathogens, while 
neutrophil activation can cause tissue injury that predisposes to 
infection.

Inflammation and organ dysfunction: Heightened neutrophil 
activity and proinflammatory cytokine release can contribute to 
Systemic Inflammatory Response Syndrome (SIRS) and organ 
dysfunction, including Acute Respiratory Distress Syndrome 
(ARDS) and acute kidney injury [8-10].

Postoperative recovery: Immune competence is necessary for 
wound healing and recovery. Persistent immunosuppression can 
delay healing and extend hospital stays.

CONCLUSION
Allogeneic RBC transfusion in cardiovascular surgery patients 
causes varied changes in immune cell populations and function. 
Neutrophils, monocytes, lymphocytes and dendritic cells exhibit 
dynamic kinetics influenced by transfusion characteristics and 
patient factors. These immune changes impact infection risk, 
inflammation and recovery.

Comprehensive monitoring of immune cells post-transfusion 
offers opportunities to improve patient care by anticipating 
complications and guiding interventions. Continued research 
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will refine understanding of immune kinetics and support 
development of strategies that optimize transfusion benefits 
while limiting adverse immune effects.
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