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Abstract

Introduction: The objective of the present study was to de-
scribe the experience of the Blood and Tissues Bank of Ara-
gon with the Reveos® Automated Blood Processing System
and Mirasol® Pathogen Reduction Technology (PRT) System,
comparing retrospectively routine quality data obtained in
two different observation periods. Methods: Comparing
quality data encompassing 6,525 blood components from
the period 2007-2012, when the semi-automated buffy coat
method was used in routine, with 6,553 quality data from the
period 2014-2019, when the Reveos system and subse-
quently the Mirasol system were implemented in routine.
Results: Moving from buffy coat to Reveos led to decreased
discard rates of whole blood units (1.2 to 0.1%), increased
hemoglobin content (48.1 + 7.6 to 55.4 + 6.6 g/unit), and he-
matocrit (58.9 + 6.5% to 60.0 + 4.9%) in red blood cell con-
centrates. Platelet concentrates (PCs) in both periods had
similar yields (3.5 x10'"). Whereas in the earlier period, PCs
resulted from pooling 5 buffy coats, in the second period
25% of PCs were prepared from 4 interim platelet units. The
mean level of factor VIl in plasma was significantly higher
with Reveos (92.8 vs. 97.3 IU). Mirasol PRT treatment of PCs
reduced expiry rates to 1.2% in 2019. One septic transmis-
sion was reported with a non-PRT treated PCs, but none with
PRT-treated PCs. Conclusion: Automation contributed to

standardization, efficiency, and improvement of blood pro-
cessing. Released resources enabled the effortless imple-
mentation of PRT. The combination of both technologies
guaranteed the self-sufficiency and improvement of blood

safety. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

According to the World Health Organization (WHO),
more than 117 million whole blood (WB) units are annu-
ally collected worldwide [1]. These donations may be pro-
cessed into labile blood components, such as red blood
cell concentrates (RCCs), plasma, and platelet concen-
trates (PCs), or into plasma-fractionated products [2].
Labile blood components are standardized according to
regulatory guidelines like those of the Council of Europe
[3]. In Europe, the most prevalent system for blood pro-
cessing in the last decades has been the semi-automated
bufty coat system, alternative to the manual platelet-rich
plasma production, which is the most used method in the
world [4]. This process of production of blood compo-
nents requires numerous repetitive and time-consuming
steps [5, 6]. Automation of blood processing has been
aimed at increasing the efficiency by eliminating steps
such as weighing, balancing, centrifugation, expression,
and sealing and eventually decreasing and/or eliminating
errors and avoiding deviations associated with multiple
manual steps [7]. Previous partially automated systems,
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such as OrbiSac and TACSI® (Terumo BCT, Lakewood,
CO, USA), enabled the pooling and processing of buffy
coats into a leukoreduced unit of PC [5-8]. Atreus (Teru-
mo BCT) was the first full-automated system, able to pro-
cess 1 unit of WB at a time into 2 or 3 blood components
[9, 10]. It was followed by the Reveos® Automated Blood
Processing System (Terumo BCT), which can process up
to 4 units of WB within 20 min into 2 (plasma and RCC;
2C protocol) or 3 main components (plasma, RCC, and
interim platelet unit, IPU; 3C protocol) [11, 12]. In Re-
veos, blood components are extracted from the fraction-
ated WB during centrifugation, contrarily to the BC
method where components are extracted after centrifu-
gation on separate component extractors. Both 2C and
3C protocols collect a Leukopak unit containing the main
white blood cell (WBC) fraction, contaminated with red
cellsand plasma, which is equivalent to a platelet-poor BC
fraction of the semi-automated system. The resulting
RCC has to be further leukoreduced by gravity using the
in-line filter of the Reveos kit, whereas consistent leuko-
reduction of plasma is reached through the simultaneous
centrifugation/extraction step. The system provides a
platelet yield indicator, which estimates the platelet count
in the IPU [10]. Moreover, the safety of the blood com-
ponents has always been a crucial issue in blood supply.
Pathogen reduction technology (PRT) of WB, plasma,
RCCs, and PCs has been developed to minimize the risk
of viral, bacterial, and parasites transmission [13, 14].
Mirasol® PRT System (Terumo BCT) uses riboflavin and
ultraviolet light to irreversibly induce damage in the nu-
cleic acids of infectious agents [15] and white cells [16].
The Blood and Tissues Bank of Aragon (BTBA) is a pub-
lic service which collects 43,000 WB units per year and
supplies blood components to the region of Aragon, in
Spain, with more than 1.3 million of inhabitants [17].

The BTBA validated the Reveos system in November
2012 and implemented it routinely in July 2013. In 2015,
the BTBA started using the Mirasol PRT for improving the
safety of platelet transfusions. Mirasol PRT is a simple and
short process with an illumination step and no postillumi-
nation manipulation. To our knowledge, there are limited
publications describing the impact of automation and PRT
in blood processing. The objective of the present study was
to describe the experience with both technologies in the
BTBA to supply the demand of blood components.

Materials and Methods

Study Design

This retrospective, observational study was performed with
available quality control data between 2007 and 2019 in the De-
partment of Blood Processing at the BTBA. Between 2007 and
2012, WB was processed using the semi-automated buffy coat
method, and from 2013 on with the automated Reveos system.

2 Transfus Med Hemother
DOI: 10.1159/000516696

Since in 2013 both the buffy coat and Reveos systems co-existed,
this year was excluded from the analysis. Regarding Mirasol PRT,
the experience comprised the years between 2015 and 2019. Sam-
ple size calculation for QC investigation evolved from 1% of pro-
duced components in 2007 to numbers proposed in Table 2 of Ap-
pendix 4 of the 19th Edition of the EDQM Guidelines to reach 95%
confidence of >90% of the components meeting the standard [3].

WB Processing

WB units (450 mL + 10%) were placed on 1,4-butane-diol cool-
ing plates (CompoCool WB, Fresenius Kabi, Bad Homburg, Ger-
many) for a minimum of 2 h and maximum of 24 h. They were
processed using the buffy coat method from 2007 to 2012 accord-
ing to routine SOP. It consisted of a quadruple top and bottom bag
system (Leukotrap® WB In-line collection set, Pall Medical Es-
pafia, Madrid, Spain) with 63 mL citrate-phosphate-dextrose as
anticoagulant and 1 satellite bag (100 mL SAGM) as additive solu-
tion for RCC. The WB unit was centrifuged for 20 min at 4,532 g
and 20°C (acceleration 8, brake 5) in a Jouan KR4I centrifuge
(Thermo Electron Corporation, Barcelona, Spain). After hard spin
centrifugation, WB was fractionated into components using the
BagPressPlus semi-automated blood component separator
(Bioelettronica, Milan, Italy). PCs were prepared from 5 buffy
coats, randomly selected from fresh and overnight production,
plus 300 mL platelet additive solution or PAS (SSP+, MacoPhar-
ma, Mouveaux, France) by the OrbiSac device (Terumo BCT),
with a pooling kit (OrbiSac System, Terumo BCT) which had an
integrated leukoreduction filter. The buffy coat had an average of
55 mL and hematocrit of 45%.

From 2014 to 2019, WB (450 mL) was processed with Reveos by
using 2C or 3C protocols according to the blood component de-
mand; 3C and 2C differ in centrifugal speed, i.e., 2,600 and 2,900
rpm, respectively. The “fresh” protocol was used to process WB col-
lected between 2 and 12 h before fractionation, whereas the “over-
night” protocol was applied for WB collected between 12 and 24 h
before separation. Fresh and overnight protocols differ in the cen-
trifugation time, i.e., 4.5 and 7.0 min, respectively. Internal valida-
tions showed no major differences in the quality of RCC between 3C
fresh and 3C overnight. The same Reveos WB collection and pro-
cessing set, Reveos LR (Terumo BCT), was used for both protocols.
The freshly separated IPUs, average volume 30 mL, were placed for
a minimum of 2 h in a shaker (Helmer PF96i, Helmer Scientific,
Noblesville, IN, USA; 60 cycles/min) at 22 + 2°C after 1 h of resting
at room temperature. The identification of the most adequate com-
bination of pools for producing the required number of PCs with a
defined yield range was performed with the software T-Pool-Select
by the Reveos Management System (RMS, Terumo BCT). Four or 5
IPUs, randomly produced with the fresh or overnight protocol, were
pooled using a Reveos Platelet Pooling Set (Terumo BCT) with in-
tegrated leukoreduction filter to form a transfusable adult-size
platelet dose. PCs were leukoreduced by gravity using the integrated
filter in the Reveos pooling set, with 200 mL of T-Platelet Additive
Solution (T-PAS+, Terumo BCT). Standard PCs were stored on a
flat-bed agitator (Helmer PF96i, 60 cycles/min) in a temperature-
controlled room at 22 + 2°C in both periods up to 5 days.

Quality Controls

Hematological parameters were analyzed with an automated
hematology analyzer (Sysmex KX-21N, Sysmex Corporation,
Kobe, Japan) until 2015, subsequently with CDRuby (Abbott, IL,
USA), and in 2018 with Emerald (Abbott), either right after pro-
duction or at expiry of the respective blood components (Table 1).
Residual leukocytes in RCCs, PCs, and plasma units were deter-
mined right after production by using the LeukoSure Enumeration
Kit (Beckman Coulter Spain, Barcelona, Spain) in a flow cytometry
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Table 1. Comparison of the semi-automated buffy coat (2007-2012) and the automated Reveos system (2013-

2019) for blood processing

Semi-automated Automated p
buffy coat Reveos

LR-RCCs leukodepleted (at expiry)*

Number of tested units 1,667 1,522

Volume, mL 245.4+21.5 287.4+22.5 <0.050

Hemoglobin content, g/unit 48.1+7.6 55.4£6.6 <0.050

Hematocrit, % 58.9+6.5 60.0+4.9 <0.050
LR-RCCs leukodepleted (after production)*

Number of tested units 2,814 3,002

WBCs >1 x10°, % 123 (4.09) 2(0.07) <0.050

WBCs 1 x10° 0.20+2.00 0.07+0.10 <0.050
Plasma (measured after production)*

Number of tested units 701 701

Volume, mL 280.6+21.4 264.2+21.7 <0.050

Number of tested units 721 720

Platelets, 10°/L 9.6%7.1 19.0+13.0 <0.050

Platelets >50 x10°/L 1(0.1) 33 (4.5) <0.050

Erythrocytes >6 x10%/L 50 (6.9) 41 (5.7) 0.386

Erythrocytes, 10°/L 1.3+8.6 0.72+1.2 0.138

WBCs 1 x10° 0.02+0.032 0.00035+0.0006 <0.050
Plasma (after freezing/thawing)*

Number of tested units 222 230

Factor VIII, IU 92.5+£27.5 99.4+29.8 <0.050
PCs (from WB and untreated after production)*

Number of tested samples 661 692

Volume, mL 336.0+47.5 311.4+73.7 <0.050

Platelet yield, x10'!/pool of 5 or 4 3.5+0.8 3.5+0.7 >0.050

WBCs, x10° 0.09+0.40 0.30+2.00 <0.050

WBCs >1 x10° 5(0.8) 12 (1.7) 0.143
PCs (from WB and untreated at expiry)* 440 387

pH 7.0£0.3 7.2£0.2 <0.050

pH >6.4 431 (98.0) 387 (100.0) <0.050

Values are means + SD or numbers (percentages). LR-RCCs, leukoreduced red blood cell concentrates; SD,
standard deviation; WBCs, white blood cells; IU, international unit; PC, platelet concentrates. * Quality control
data are exclusively related to whole blood-derived platelet concentrates with no pathogen reduction technology
treatment in both periods. They fulfilled the requirements established in guidelines by the Council of Europe.

(Cytomics FC500, Beckman Coulter) from 2013 to 2017. In 2018
and 2019, they were analyzed by the device ADAM (MacoPharma,
Tourcoing, France). Factor VIII in plasma was determined after a
freezing and thawing cycle by ACLTOP 700 (Werfen, Barcelona,
Spain) in plasma processed with 3C overnight protocol, for logistic
reasons. pH was measured at day 6 and day 8 in the case of Reveos-
derived PCs in non-PRT treated and PRT-treated PCs, respectively.

Bacterial Contamination

Samples for bacterial culture (10 mL) were taken on the 43th
day in the case of RCCs and on the 6th day in non-PRT-treated
PCs, and on the 8th day in PRT-treated PCs, respectively. All cul-
tures for aerobic and anaerobic bacteria were incubated up to 7
days following the BactAlert method (BioMerieux, Craponne,
France).

Mirasol PRT

Platelets were treated with the Mirasol PRT system in accor-
dance with the manufacturer’s instructions. In short, 200-330 mL
PCs were transferred together with a 35 mL solution of 500 um

Automation and Pathogen Reduction
Technology in Routine Blood Processing

riboflavin into a Mirasol illumination bag (Terumo BCT). Once
this suspension was well mixed, the unit was weighed and then
placed in the Mirasol illuminator device to be exposed to UV light
centered at 313 nm. The light energy dose was calculated by the
illuminator in accordance with the weight of the product. Mirasol-
treated PCs have a shelf-life of 7 days.

Statistical Analyses and Other Calculations

Qualitative variables are expressed as absolute and relative fre-
quencies (%), whereas quantitative variables are expressed as
means + standard deviations (SD). All statistical analyses were per-
formed with Excel software (Microsoft). Comparisons between
groups were carried out using the Mann-Whitney test for non-
parametric variables and Fisher’s exact test for percentages. Statis-
tical significance was established when p < 0.050. Expired rates of
PCs were calculated in relation to the total amount of manufac-
tured products with or without Mirasol treatment.
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Results

A total of 6,525 blood components were controlled for
quality between 2007 and 2012 with the semi-automated
buffy coat method and 6,533 with the Reveos system be-
tween 2014 and 2019 (Table 1).

Red Blood Cell Concentrates

Comparative analysis of the two observation periods
showed that the mean RCC volume (287.4 + 22.5 mL),
hemoglobin content (55.4 + 6.6 g/unit), and hematocrit
(60.0 + 4.9%) were significantly higher with the Reveos
than with the buffy coat protocol (245.4 + 21.5 mL, 48.1
+ 7.6 g/unit, and 58.9 £ 6.5%; p < 0.050 in all; Table 1).
The number of RCC units with <40 g Hb/unit decreased
from 124 (4.40%) during the buffy coat observation pe-
riod to 2 (0.06%) with Reveos. Hemolysis values >0.8%
at the end of shelf life were observed in 4.9% of the tested
units using the buffy coat method in contrast to 3.5%
with Reveos. Four percent of the RCCs produced by the
buffy coat method had WBC values greater than 1 x10°
versus 0.007% of RCCs produced with the Reveos meth-
od. The average of WBC content per unit was 2.4 x10°
and 0.7 x10° for the buffy coat and Reveos periods, re-
spectively.

Plasma

Volume of recovered plasma was significantly higher,
i.e., 281 £ 21 mL with the buffy coat method than with the
Reveos (264 + 22 mL; p < 0.050), where 95% of the units
were processed with the 3C protocol. Moreover, a differ-
ence of 33 mL was observed between 3C fresh and 2C
overnight. The percentage of plasma units with >50 x10°
platelets/L was 0.1% in the buffy coat and 4.5% in the Re-
veos observation period (p < 0.050). Average residual
platelet contents 0f 9.6 + 7.1 x10°/Land 19.0 + 13.0 x10°/L
(p < 0.050) were observed for the buffy coat and Reveos
periods, respectively. The percentage of plasma with red
cell contamination above >6 x10°/L changed from 6.9%
during the buffy coat period to 5.7% during the Reveos
period (p = 0.38). In both production periods, WBC con-
tamination levels were 100% under 1 x10%/L (not includ-
ed in Table 1). The average of WBC counts was signifi-
cantly higher with the buffy coat method in comparison
to the Reveos method (0.02 vs. 0.00035; p < 0.050; Ta-
ble 1), whereas 92% of the Reveos-derived plasma units
had WBC levels <1 x10°. The mean level of factor VIII in
plasma was significantly higher with the Reveos (97.3 IU)
than with the bufty coat protocol (92.8 IU; p < 0.004).

WB-Derived PCs, non-PRT-Treated

The volume of PCs was significantly higher with buffy
coat (336.0 £ 47.5 mL) than with Reveos (311.4 + 73.7 mL;
p < 0.050). Platelet content was similar in both periods
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(3.5 + 0.8 x10!'! with buffy coat and 3.5 + 0.7 x10'! with
Reveos), although all PCs produced by the bufty coat
method resulted from pooling 5 BCs, while 25% of the
PCs by Reveos were made from 4 IPUs. In the bufty coat
group, 98% of units controlled at the 6th day had a pH
>6.4, compared to 100% in the Reveos group. The average
value of pH at the end of shelf life was 7.0 in the bufty coat
period compared to 7.2 in the Reveos period (p < 0.050).

Equipment Footprint Reduction

Laboratory space was reduced by reducing the number
of devices from 16, including 3 centrifuges, 8 expressors,
2 scales, and 3 OrbiSacs to 3 Reveos and 2 scales. Adding
3 Mirasol devices enabled the implementation of the PRT
technology.

Labor Processing Hours Reduction

In the first observation period (2007-2012), pooling of
PCs was performed until mid of the second working shift,
at 7 p.m. With WB automation, routine manufacturing of
PCs was finished by the end of the first working shift, at
3 p.m. The released working capacity led to the reduction
of 1 full-time equivalent operator, independent of the ad-
ditional PRT process and cryopreservation of PCs.

Bacterial Contamination

One case of septic transmission by a non-PRT-treated
PC was reported to the BTBA in 2015, although no bac-
teria-positive culture results were observed during the
two observed periods.

Discarded Units

The percentage of discarded WB units decreased with
the implementation of automation, including bag rup-
tures (1.2% with buffy coat vs. 0.1% with Reveos) and
low-volume RCCs (<200 mL; 0.5% vs. 0.03%, respective-
ly). A total of 3,259 of WB were discarded due to bag rup-
ture during the bufty coat observation period, most likely
due to the hard-shell nature of the in-line filter. There
were 144 units discarded due to hemolysis after process-
ing during the buffy coat observation period and none
during the Reveos observation period. By contrast, the
percentage of units with low-volume plasma (<200 mL)
slightly increased with Reveos (0.5% vs. 0.3% with buffy
coat), whereas the number of units discarded due to he-
molytic plasma decreased (0.6% vs. 2.1% with buffy coat).
No “pink” PC was observed in the Reveos period, in con-
trast to 0.1% during the buffy coat period (Fig. 1).

Experience with PRT

Twelve PCs can be PRT-treated and released within 34
min if the laboratory is set up with 3 Mirasol illumination
devices and 2 lab technicians. Platelet loss is minimal at
1.6% (internal results not shown in this article). Between
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Fig. 1. Comparison of discard rates and labor cost savings during the 2 observation periods: semi-automated bufty
coat routine blood processing (2007-2012) and the automated Reveos system routine blood processing (2013—
2019). FTE, full-time equivalent; RCC, red blood cell concentrate.

Table 2. Production of platelet concentrates in the BTBA between 2015 and 2019

2015 2016 2017 2018 2019
Total PC units, n 6,021 6,624 6,605 6,478 6,306
Treated with Mirasol PRT, n (%) 939 (15.6) 1,459 (22.0) 3,321 (50.3) 3,870 (59.7) 3,934 (62.4)
PCs expired, 1 (%) 207 (3.4) 163 (2.2) 100 (1.5) 215 (3.3) 77 (1.2)
Number of times out of stock 11 4 2 0 1
PCs, platelet concentrates.
2015 and 2019, the annual production of PCs increased Discussion

from 6,021 to 6,306 units (Table 2). The percentage of PCs
undergoing PRT treatment increased from 939 (15.6%)
in 2015 to 3,934 (60.2%) in 2019. The total number of PCs
treated with PRT was 13,523: 11,843 derived from Reveos
production and 1,680 by apheresis. Expired PCs varied
from 207 (3.4%) in 2015 to 77 (1.2%) in 2019 (p < 0.050).
The number of PC stock disruption events decreased
from 11in2015to 0in 2018 and 1 in 2019. The mean vol-
ume of PRT-treated PCs was 324 mL (range: 227-365
mL) and the mean yield was 3.5 x10'! (range: 2.1-4.4
x10'1). At day 8, 100% of tested PRT-treated PCs showed
pH values above 6.4. Control of sterility with bacterial
culture of PRT-treated PCs at day 8 were negative in all
cases. No adverse reactions, transmission of viruses, bac-
teria, or other pathogens were reported after transfusion
of Mirasol-treated PCs. PRT-treated PCs were transfused
to all kinds of patients, including 464 transfusions to pa-
tients under 18 years of age.

Automation and Pathogen Reduction
Technology in Routine Blood Processing

WB has been processed manually or using semi-auto-
mated systems for decades [18, 19]. Although the cost of
these methods is considered low, they require multiple
devices, laboratory space, and several technicians spend-
ing time in many operational and maintenance tasks. For
the semi-automated blood processing, individuals’ exper-
tise and attention during the processes have a relevant
impact on the quality of the blood products [20]. Auto-
mation has become a cornerstone in the optimization of
blood processing due to standardization and traceability,
increasing the quality of blood components and minimiz-
ing procedural errors [5-7, 11, 21, 22]. In our study, the
implementation of automation (Reveos System) led to a
significant reduction in labor-processing hours, decreas-
ing work complexity, eliminating strenuous repetitive
tasks, and leading to increased staff satisfaction. In the
hypothetical situation that all RCCs undergo Hb quality
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control check before release, and units with Hb content
below the threshold of 40 g per unit would be eliminated
due to nonconformity, one could estimate savings of ap-
proximately 5 EUR per released RCC with the introduc-
tion of the automated system. It finally culminated in the
reduction of 1 full-time equivalent operator, while pro-
viding the capacity for the introduction of a new technol-
ogy, i.e., PRT. Furthermore, automation released labor
space, which positively contributed to the benefit/cost ra-
tio of blood processing.

Our present study has also demonstrated that the per-
formance with automation is stable and maintained over
time. The clinical significance of increased hemoglobin
content in red cell concentrates deserves further investi-
gation. The application of T-Pool Select improved the
standardization of PC yields, while maintaining flexibil-
ity for the combination of 4 or 5 IPUs, according to daily
blood product demand. This tool made it possible that all
PCs fulfilled quality standards, minimizing personal vari-
ations and waste of units. In our study, there were no sta-
tistical differences in platelet counts between the 2 pro-
cesses; however, one should take into account that 25% of
the Reveos-produced PCs were derived from pooling of 4
IPUs. It is worth noting that during the 2 observation pe-
riods, different methods for platelet counting have been
applied: impedance in the earlier period; optical and im-
pedance in the later period [23].

If recovered plasma residual cell content is compared,
higher levels of platelets but lower white blood cell con-
tamination levels are found with the Reveos process. Nev-
ertheless, the quality of plasma met EU guidelines re-
quirements for cellular residual content and can be con-
sidered leukoreduced based on the very low level of WBC
contamination. Currently, the plasma fractionation in-
dustry demand increases by 7% per year in Europe, and
in Spain the use of albumin and gamma-globulin has in-
creased by 10% and 39% in 2013 and 2017, respectively
[24]. Hence, being able to accommodate processing pro-
tocols to the actual product demand will be key in the fu-
ture. Higher plasma recovery out of WB donation can be
obtained with the semi-automated method using a differ-
ent set of bags not designated for platelet production. On
the other hand, recovered plasma can be increased by 33
mL when using the Reveos 2C overnight protocol with
the single collection kit. Hence, disposable management
is more complex and less flexible when using the semi-
automated system. Moreover, the possibility of increas-
ing the number of 2C runs with the Reveos system will
decrease the monetary loss of lower plasma recovery us-
ing the 3C protocol. In fact, the percent of runs using the
2C protocol increased from 1.7% in 2017 to 6.2% in 2019;
for 2020, the aim is to reach 10%. Lastly, higher recovery
of factor VIII was observed with the fully automated sys-
tem, which deserves further investigation.
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Cid and Lozano [25] using a metanalysis methodology
and Slichter et al. [26] with the PLADO clinical trial dem-
onstrated the association between platelet doses and
transfusion interval. Moreover, Kaufman et al. [27] in a
posthoc analysis of the PLADO study established an as-
sociation between high doses of PCs with increased trans-
fusion-related adverse events, which might be related to
the increased volume of plasma infused per transfusion.
With the automated system, we can successfully obtain
PCs with less plasma volume while maintaining the same
platelet count. In this context, full automation of WB pro-
cessing may be an important step in the development of
customized blood components required to supply the
needs of an aging population, not only of patients but also
of blood donors.

According to our experience, the fully automated Re-
veos system may contribute to a balance between stan-
dardization and customization. Among the improve-
ments observed with the introduction of automation with
the Reveos system, we counted less WB discards, higher
recovery of hemoglobin in RCCs, lower discard rates for
hemolysis, and low RCC volume, as well as on average less
IPUs per platelet adult dose. In summary, we observed an
improvement in blood component quality and an in-
creased productivity. The flexibility of the system for the
selection of IPUs and upscale recovery of plasma lead to
the maximization of the WB donor pool, supporting the
increase in demand of PCs and plasma [28].

The adoption of Mirasol PRT technology became es-
sential to guarantee transfusion safety [29, 30] in times of
demographic and climate change. It did not compromise
blood product quality [31] nor did it hamper the produc-
tivity. Mirasol PRT led to a slight increase in volume of
the PC, but without any impact on platelet yield, nor on
the number of IPUs included in the final PC. The pH re-
mained above 6.4 at day 8 in 100% of components. The
experience of BTBA with Mirasol PRT also confirmed
that it is simple and easy to use. The treatment leads to
minimal platelet loss. It was cost-effective since it allowed
the extension of the shelf life in PCs from 5 to 7 days, re-
ducing expiry rates [32, 33], it significantly decreased
stock rupture as well as eliminating the need for gamma
irradiation [16]. Moreover, if PRT is in place for a certain
fraction of components as it is in our case, only a short
lead time is required to scale up production to 100% of
blood components in the case of infectious disease out-
breaks [34]. Due to initial budget constraints, we gradu-
ally increased the number of PRT treatments with the aim
of achieving 100% in the near future.

In conclusion, automation contributed to the stan-
dardization, efficiency, and improvement of blood pro-
cessing. The released resources enabled the effortless
implementation of PRT. The combination of both tech-
nologies clearly improved the self-sufficiency and con-
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tributed to higher blood safety in our blood center. The
goal of this communication is to highlight the innova-
tive operational considerations that lead to a more flex-
ible product portfolio.
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