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Introduction: 
Red blood cell transfusion in neurocritical care is still guided mainly by hemoglobin thresholds, whereas the 
biochemical quality of stored red blood cells is rarely considered. During storage, 2,3-diphosphoglycerate (2,3-
DPG) declines early and falls markedly over the first two weeks, left-shifting the oxyhemoglobin dissociation 
curve and favoring persistence of the relaxed hemoglobin state over the tense deoxygenated state. 
Methods: 
Conceptual analysis integrating recent transfusion studies in acute brain injury with published data on red-cell 
storage lesions, hemoglobin state transition, and cerebral oxygen responses after transfusion. 
Results: 
Loss of 2,3-DPG stabilizes hemoglobin in the relaxed (R) state and impairs transition to the tense (T) state. This 
reduces oxygen unloading, is expected to attenuate the Haldane effect, and may decrease hemoglobin buffering 
reserve. Because recovery after transfusion is not immediate, this defect may be particularly relevant during the 
acute phase of brain injury. Clinically, transfusion does not uniformly improve cerebral oxygenation; responses 
may remain absent or even unfavorable in some patients.(1) These observations support the hypothesis that 
stored red blood cells may increase oxygen-carrying capacity while remaining physiologically suboptimal at the 
cerebral microcirculatory level, especially under conditions of acidosis and a respiratory quotient close to one. 
Conclusion: 
Red blood cell storage time may be an overlooked physiological variable in neurocritical transfusion practice. 
Future studies should evaluate transfusion strategies not only by hemoglobin threshold, but also by storage age 
and preservation of hemoglobin biochemical function. 
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