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Is old blood bad blood?
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Approximately 13.8 million units of allogeneic RBCs are ad-
ministered in the US annually, with over 2 million units alone
going to patients undergoing cardiovascular surgery. Allogeneic
RBCsthat are stored in modern preservative solutions are ap-
proved for usewithin 42 daysafter collection. This42 day shelf
life is based largely on the ability of these cells to persist in
the circulation for > 24 hours. As previously summarized®, it
iswell known that RBCs undergo significant biochemical and
structural changes during the 42 day period of storage (e.g.
decreased RBC deformability, decreased ATP and 2,3-DPG,
and a significant increase in abnormally shaped RBCS).

For example we recently published the most comprehen-
sive assessment of stored red blood cells®. We analyzed
changes occurring during RBC storage focusing on RBC
deformability, RBC-dependent vasoregulatory function, and
S-nitrosohemoglobin (SNO-Hb). Five hundred ml of blood
from each of 15 healthy volunteerswas processed into leuko-
filtered, additive solution 3-exposed RBCs and stored at 1-6
°C according to AABB standards. Blood was subjected to 26
assaysat 0, 3,8,24and 96 h, and at 1, 2, 3, 4, and 6 weeks.
Numerous changes occurred including previously described
deterioration in levels of 2,3-DPG and potassium. RBC de-
formability assayed at a physiological shear stress decreased
gradually over the 42-day period. In addition, SNO levels,
and their physiological correlate, RBC-dependent vasodila-
tion, become depressed soon after collection, suggesting that
even «fresh» blood may have devel oped adverse biological
characteristics. Timecoursesvary for several storage-induced

defects that might account for recent observations linking
blood transfusion with adverse outcomes.

There is evidence from «association studies» that the ad-
ministration of allogeneic RBCs of longer storage duration
may beindependent predictor of mortality in surgical, trauma,
and other critically ill patients. For example, an observational
study of 6,002 cardiac surgical patients by Koch et al. pub-
lished in the New England Journal of Medicine showed that
increased storage duration was an independent predictor of
mortality and other adverse outcomes®,

No largerandomized trid hasexamined theimpact of duration
of stored RBCs on organ dysfunction and mortdity in high risk
patients. In humans thereisno Level | evidence to guide clini-
cians, and most of the existing data come from non-randomized
cohort studies(Level 3). Therefore, highrisk hospitalized patients
routinely receive alogeneic RBCs that have been stored for a
prolonged period of time, largely because thereis no definitive
proof that theduration of storage of RBCsisof clinical relevance.

In humans, severa randomized triasinvolving storage dura
tion areunderway (e.g. RECESS, ABLE, Cleveland), however,
for largely pragmatic reasons, these trids are testing whether
clinical outcome is influenced by «younger» (7-10 days) vs.
largely «middle-aged» (> 21 days) RBCs. In these trids, it is
likely that patients will have limited exposure to the «oldest»
RBCs(42 days). In addition, since patients can receiveamixture
of ageswithintheir study arm, eg, 1 unit 22 days, 1 unit 31 days,
1unit 41 days, it will be challenging in these studiesto tease out
the effectsof different durations of storage. Therefore, whilethe
ongoing trialsmay haveimportant results, it ispossiblethat they
will not address the fundamental question of whether «older»
units deliver oxygen as effectively as «youngers units.
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