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Background

Oxygens the main substrate for oxidative reactions and resulting oxidative
damages are considered as one of the major causative factors of storage

to be around 76B0% as measured from a central venous line. However, a
recent investigation o%S0Olevels in freshly procured red cell concentrates
(RCC) revealed unexpectedly widkstribution of%SQ (mean 45.917.5%)
and at the same time, demonstrated negative consequences of%hgh

levels in red blood cell (RBC) quality during hypothermic stgrage&da T, Blair A

,

lesion
development. Oxygen saturatig®S0) of venous blood is generally assumed

D'Alessandro A, et al. Enhancing uniformity and overall quality of red cell concentrate with anaerobic
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Oxidative damage to RBC are attributed to storage lesion development and

potentially linked to clinical sequelae of transfusiaiherapy
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Thefigure flows from left (source of storadesions)to reported clinical
sequelae This figure summarizes recent reviews and pertinmepborts.

When oxidative damage Is reduced, it has a potential to reduce majority of

harmful intermediates of storagesion. Reduction ajxidative damage
together with maintenance of ATP and 2)®G levels can theoretically
affect nearly all of the physiological consequences of stored RBC
transfusion Additionally, sustained levels of Z8°G and ATP are observed
with anaerobically stored RBC. Those metabolic effects are attributed to

deoxyhemoglobipredominant in anaerobic RBC enhancing EMP pathway

flux, increases ATP levels, and yieldhigh 2,3DPdevels when coupled
with CQ regulatiorr part of Hemanextnaerobic storage process.

%SQfrom 977 units oteukoreducedRCC were examined on Januaty
13, 2017 at Rhode Island Blood Center (Providence, RIl, USA), representing 78%
collected units during the period. Three component processing methods were usec
prepare RCC, all at room temperature; plataieh plasma (48.1%jaemonetics’N:
123-63 with RCML1 filter), cryoprecipitate (22.4PAaemonetic’N: 12963 with RC2D
filter) and apheresis double RBC (18.5faemoneticd®N: 832F)all within 8 hours from
blood collection time %SOwas measured nomvasively through the PVC bag
Immediately prior to refrigeration by employing a Resonance Raman spectrometry
(Pendammicrovascular oximeter ASUl1PgendarTechnologies, Cambridge MA).

Results and Discussion

Noninvasive %S{neasurements carried out at the blood center yielded a
similar wide distribution as our previous study from 497 units of RCC proc

and%SQdetermination with acooximeter[Yoshida et alR017ibid]. Overall,

the shape of the S{0) distribution appeared near normal with the mean of

47.09%21.0%; median 45.2%; range <5% to >95%; and-auiartile range
(IQR) of 31.4961.9%. Apheresis RCC showed significantly htgis€)
(p<0.05) [mean 56.7#46.1%; median 55.6%; range 24% to >95%; and |1Q
47.0%67.0%] compared to RCC prepafsam the plateletrich plasma

procedure [mean 43.9%20.7%; median 43.2%; range <5% to >95%; and IQR

e e

27.5%59.0%)] or the cryoprecipitate procedure [mean 4632%2%; median
42.7%; range <5% to >95%; and IQR 259%0]. Male donors showed

higher%SQcompared to female donors (p<0.04) even when the apheresis

RCC units which are from predominantly male donors [Femialean
42.7%21.0%; median 39.3%; range <5% to >95%; and IQR-87.9%],
[Male--mean 47.2%21.0%; median 45.2%; range <5% to >95%; and IQR
30.7%61.9%] were excluded. No correlations were observed betWie8Q
levels and processing time, donor age or blood types
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Histogram of %Sistribution from RCC prepared iFh8 room temp. proces
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What factors caused unexpectedly wide distribution? RCC production process or blood donors?
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Different processing method had small effects on
median %S0,. RBC apheresis units had higher median energy production, longer processing time might have
%S0, likely due to oxygen exposure during RBC
hé:ollection.
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Above %SO, distribution histogram is converted to a
probability plot where X-axis assumes normal
distribution. From this plot, it is apparent that 10% of
RCCs were %S0, < 20%, while 50% of RCCs were %S0,
> 46%.

Does RCC production methods affect
%S0, distribution of products?

hree different RCC processing methods were used at
the blood center: Plateletich plasma for random

donor platelet productiongyro-precipitate

production, and red cell apheresis (double unit).
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Since leukocytes and platelets utilize oxygen for their

resulted in higher oxygen consumption at whole blood
stage resulting in lower %SO, of RCC. However, no such
effect was observed

% SO2

ured
and shipped (within 24 hours after blood collection) using an invasive samp
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Donor gender, donor age, and blood type were examined. Male donors showed higher median %SO, compared
to female donors. There were slight trend for lower %SO, with increasing donor age. Donor blood types had
Difio effects on %S0, distribution (data not shown). Limited number of donor factors examined in this study did
not provide plausible clues for explaining unexpectedly wide %SO, distribution of prepared RCCs. Detailed
study involving blood donors more closely are planned in near future.
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What donor factors could affect %SO, distribution of RCC?
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The surprisingly wide distribution of starting %&Wels

served In this study were most likely originating from individual donors, as addi
of air or extensive oxygen consumption by other formed elements during compon
processing cannot account for units deviating by more than 40%t&@@the median
value. Considering recent reports showing profound effects of oxygen levels on F
metabolism, coupled with the negative impacts of high oxygen saturation on stored
RCC quality suggests that oxygen levels are an important and underappreciated ¢
of unit to unit variability in RBC quality.
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