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ANEMIA OF PREMATURITY

• Intestinal vascular resistance changes rapidly during transition from fetal to early neonatal life

• Anemia can impair this normal transition, predisposing the intestine to:

• Hypoxemic-ischemic gut mucosal injury 

• Poor healing

• Development of NEC

• This injury may be augmented by yet unknown factors associated with RBC transfusions

• Although convincing evidence is lacking, there is a need for guidelines to keep the hematocrit 

within clinically and physiologically relevant limits 

• Further investigations need to focus on assessing the interplay between anemia, chronically 

hypoxemic/hypoperfused intestines, and pharmacologic approaches for prevention/treatment of 

anemia and RBC transfusions



TRANSFUSION ASSOCIATED NEC (TANEC)

• First noted by McGrady et al. in 1987

• Outbreak of 33 cases of NEC in their NICU and reported that RBC transfusions increased the risk of NEC (odds ratio 15.1, 

confidence interval (CI) 2.59-92.51)

• 25-40% patients were noted to have received an RBC transfusion within a 48 hour period prior to onset of NEC (Mohamed 

and Shah, 2012)

• Causality has yet to be demonstrated, but evidence show showing association between pRBC transfusion and NEC:

• Timing of NEC after pRBC transfusion is not random

• Traditional risk factors for NEC are often absent

• Host immunity

• Transfusion-related acute gut injury

• Significant anemia is the common denomator

• Age of blood donors / Stored pRBC (storage lesions)

• It’s not postnatal age dependent compared to NEC that is not associated with transfusion



TRANSFUSION RELATED GUT INJURY

• Blau J et al. 2011, 
• Hypothesized that TANEC may also share immunological mechanisms with transfusion-

related acute lung injury (TRALI)

• TRALI = Two-hit model 
• Host neutrophils are primed by an antecedent illness

• Passive transfusion of biological response mediators such as donor antibodies such as those 

directed against the human leukocyte antigens (HLA), biologically-active lipids, free hemoglobin, 

red cell membrane fragments, and inflammatory cytokines present in stored blood

• Similar factors may cause mucosal injury in the premature intestine, which displays a 

developmentally-regulated pro-inflammatory bias with exaggerated immune responses to 

bacterial and/or nutritional antigens 



CURRENT GUIDELINES

• Withholding feeds 4 hours before start of transfusions until 4 hours after the completion of the 

transfusion

• Periaccante et al. 2008 

• Before introducing the practice of withholding feedings, they recorded a history of an RBC transfusion in the 

preceding 48 hours prior to onset of NEC in 7 out of 18 (38.9%) cases of NEC

• Following the change in feeding practices, they did not record any cases of NEC that occurred within 48 hrs of 

an RBC transfusion.

• El-Dib et al. 2011

• Changed their feeding policy in the second half of their study and detected a significant reduction in the 

incidence of transfusion-associated NEC from 5.3% to 1.3% after instituting the policy change

• Marin T et al. 2014
• Postprandial mesenteric tissue oxygenation is significantly decreased for the next 15 hours following 

transfusions
• May increase risk for mesenteric ischemia and lead to TANEC



CONCLUSION

• Almost all of the studies conducted on TANEC until date are retrospective, and 

therefore, susceptible to bias and to the effect of confounding variables 

• Causality has yet to be determined

• Future considerations

• More studies needed to evaluate:

• TANEC 

• Withholding feeds during transfusion

• Strategies to reduce transfusions

• Recombinant erythropoietin or darbepoietin

• Use of nitric oxide in stored pRBC or during trnasfusion
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