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Staphylococcal enterotoxins secreted in platelet concentrates during
storage induce platelet activation and heighten Staphylococcus aureus

virulence

Sylvia Ighem Chi ' *”, Dilini Kumaran ?, Chelsea McGregor °, Nicolas Pineault *, Sandra Ramirez-Arcos °

Abstract Summary:

Introduction / Objective Staphylococcus aureus remains a safety threat to patients receiving

platelet concentrates (PCs). Recently, we demonstrated that S.

aureus secretes staphylococcal enterotoxins (SEs) during PC storage. SEs are superantigens that induce
cytokine production and septic shock symptoms in susceptible patients. Our recent data also revealed that
SEs, such as SEG and SEH, trigger pro-inflammatory cytokine release in S. aureus contaminated PCs. This
study aimed to further investigate the relationship and effects of SEs on platelet activation and S.

aureus virulence in a silkworm model.

Design and Methods The virulence of S. aureus CBS2016-05 wildtype (WT) and its derivative SE

mutants [CBS2016-05Aseg (Aseg) and CBS2016-05AAsegh (AAsegh)] were assessed using a Bombyx

mori (silkworm) model. The lethal dose 50% (LD.,) was determined using 10-fold serial bacterial dilutions

in insect saline (0.6% NaCl). Furthermore, silkworms were inoculated with PC-derived S.

aureus cultures at LD, concentrations to compare worm survival. In parallel, SE's ability to activate platelets
was investigated by measuring CD62P (P-selectin) expression in PCs spiked with the WT and mutants at an
initial concentration of 30 colony forming units (CFU)/PC bag (n=3).

Results Silkworm data showed reduced virulence (i.e., increased LD,,) in the mutants compared

to WT [LD,, of ~3.31E+06 CFU/larvae (WT), ~2.30E+07 CFU/larvae (Aseg)

and 8.90E+07 CFU/larvae (AAsegh)], with LD, for AAsegh being statistically different from WT (p = 0.027).
Preliminary results of silkworms injected with S. aureus PC cultures resulted in decreased survival of the
worms inoculated with the WT compared to the mutants: WT (27%), Aseg (37%), and AAsegh (40%).
Moreover, CD62P expression was increased in WT-contaminated PCs versus non-spiked PC controls (~42.7 %
vs. 12%, p = 0.03). Interestingly, platelet activation was significantly higher in WT than in Aseg and

AAsegh spiked PCs (~42.7 % vs. 11.6 - 12.0 %, p < 0.05) (n=3).

Conclusions We recently demonstrated that SEs elicit elevated pro-inflammatory platelet cytokine
release during PCs storage (Ilghem Chi et al, Vox Sanguinis 2023;118, Suppl. 1, Pp. 45). This complementary
study reveals additional biological effects of SEs including heightened S. aureus virulence in a silkworm
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model and increased platelet activation. This information is clinically relevant for patients transfused with PC
units contaminated with this bacterium.
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Role of the efflux pump NorB in survival and increased quinolone

resistance of Staphylococcus aureus grown in platelet concentrates

Carina Da Silva Paredes * * ", Que Chi Truong-Bolduc ?, Sylvia Ighem Chi ?, Dilini Kumaran *, David Hooper *, Sandra Ramirez-
Arcos °

Abstract Summary:

Introduction/Objective Staphylococcus aureus is a common contaminant of platelet concentrates (PCs)
that poses a safety threat to transfusion patients. Transcriptome data showed that the PC storage
environment heightens the expression of antibiotic resistance genes such as norB, which encodes for an
efflux pump implicated in quinolone resistance and is negatively regulated by MgrA. NorB has also been
shown to favor S. aureus survival in @ mouse abscess model. This study aimed to investigate if NorB has a
role in quinolone resistance and virulence in S. aureus grown in PCs.

Design and Methods Wild-type S. aureus RN6390 and derivative mutants, RN6390AnorB and
RN6390AmgrA, along with control strain ATCC 29213, were used in this study. Differential expression
analysis of norB between strains grown in trypticase soy broth (TSB) and PCs were performed using RT-gPCR.
Minimal Bactericidal Concentration (MBC) assays were done in TSB (37°C/static/24hrs) and PCs
(22°C/agitation/24hrs) to compare resistance to ciprofloxacin and norfloxacin (n=10). Cultures without
antibiotics served as growth controls. Furthermore, S. aureus virulence was tested in a Bombyx mori
(silkworm) model; the lethal dose 50% (LD50) was determined using 10-fold serial bacterial dilutions in 0.6%
NaCl and compared between strains (n=3).

Results RT-gPCR data revealed upregulation of norB in RN6390 in PCs vs TSB (8.43-fold) and in
RN6390AmgrA vs RN6390 (2.12-fold). MBCs in the ATCC strain showed increased resistance (4-64-fold) to
both quinolones in PCs compared to TSB. Similarly, RN6390 and RN6390AmgrA showed increased resistance
to norfloxacin in PCs vs TSB (4-16-fold). Interestingly, RN6390AnorB did not grow in PCs containing
norfloxacin (~70% assays). Likewise, RN6390 and RN6390AnorB did not grow in PCs containing ciprofloxacin
while RN6390AmgrA grew and showed 2-16-fold increased resistance to the antibiotic. Silkworm virulence
assays revealed a LD, of 1.02x10*(+1.01x10%) CFU/larvae for RN6390, 3.29x10° (+2.04x10° CFU/larvae for
RN6390AnorB, and 2.85x10° (+1.90x10°) CFU/larvae for RN6390AmgrA. The higher LDy, of

RN6390AnorB compared to RN6390 indicates virulence loss although no statistical significance was attained.

Conclusion The PC storage environment induces increased quinolone resistance in S. aureus, which is strain
dependent. Data revealed a role of NorB in S. aureus virulence and survival linked to quinolone resistance
when the bacterium was grown in PCs. These results indicate that NorB is part of a complex regulatory
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machinery involved not only in quinolone resistance but also survival in immune challenging environments,
which merits further investigation and should be considered for medical treatment of patients receiving S.
aureus contaminated PCs.
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Impact of Blood Manufacturing Methods on the Biological Age Distribution

of Red Blood Cells in Stored Red Cell Concentrates

Sanaz Hemmatibardehshahi * * ", Mackenzie Brandon-Coatham ?, Jason Acker *

Abstract Summary:

Red blood cell concentrates (RCCs), vital to transfusion therapy, consist of a heterogeneous population of
red blood cells (RBCs) with varying biological ages. Older (0-) RBCs contribute to increased storage lesions,
while younger (Y-) RBCs have enhanced post-transfusion survival. This study examined how whole blood
filtration (WBF) and red-cell filtration (RCF) manufacturing methods, affect the redistribution of Y- and O-
RBCs in a final RCC. We hypothesized that in the RCF method, Y-RBCs may be lost during buffy coat removal,
leading to a lower Y-to-O-RBC ratio in RCF-derived RCCs compared to WBF-derived RCCs.

Twelve whole blood units were split into two halves, each undergoing either RCF or WBF processing
methods. RCF involved centrifugation (3907 xg for 10 min at 20°C) to compact RBCs at the bottom, leaving
cell-poor plasma (CPP) at the top. CPP was extracted from the upper outlet, while packed RBCs were
collected from the bottom outlet, and the buffy coat remained in the collection bag. Leukoreduction was
performed at 20°C, followed by SAGM addition. WBF involved filtration followed by centrifugation (4552 x g
for 6 min at 4°C). Plasma reach platelet and RBCs were extracted from the top outlet with SAGM added to
the RBC portion. Density profiling of RBCs was conducted using Percoll® separation to determine the
estimated median density (EMD) and proportions of biologically aged RBC subpopulations.

WBF-derived RCCs demonstrated significantly higher hemoglobin (Hb) levels, RBC count, and hematocrit
(HCT) compared to RCF-derived RCCs (p < 0.0001). Red cell distribution width (RDW) was higher in WBF-
derived RCCs, indicating greater variability in cell size (p < 0.0001). WBF-derived RCCs had higher final
volume compared to RCF-derived RCCs (p < 0.0001). No significant difference was observed in the EMD of
RCCs between the two methods. Analysis of RBC subpopulations showed variations between units, however,
the ratio of Y- to O-RBCs remained consistent across all units, regardless of the method used.

Although WBF-derived RCCs had higher levels of HCT, Hb, RBC counts, and volume, the distribution of Y- and
0O-RBCs in RCCs was not significantly influenced by manufacturing methods, as demonstrated by consistent
ratios across all units. Variations observed in the distribution of RBCs in RCCs are likely attributed to donor
factors such as age and sex rather than the manufacturing method. This highlights the importance of
considering donor-related factors when assessing RCC composition.
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Exploring the Impact of Gamma Irradiation on Biologically Young and Old

Subpopulations of Red Blood Cells

Sanaz Hemmatibardehshahi * *”, Rafay Osmani ?, Mackenzie Brandon-Coatham ?, Jason Acker *

Abstract Summary:

Gamma irradiation of red cell concentrates (RCCs) prevents transfusion-associated graft-versus-host disease
by preventing donor T-lymphocyte DNA replication; however, it can induce the generation of reactive oxygen
species, leading to protein and lipid peroxidation. RCCs consist of a heterogeneous population of biologically
aged red blood cells (RBCs), including young (Y-) and old (O-) RBCs. The ability of RBCs to manage oxidative
stress declines with biological age. This study explored how gamma irradiation affects Y-RBC and O-RBC
during hypothermic storage, hypothesizing that O-RBCs contribute to irradiation-induced lesions.

Six RCCs were pooled, and its density profiles were determined using Percoll® separation. 20 mL of Y- and
0O-RBCs were isolated, with Y-RBCs comprising 13.8% £ 0.07% and O-RBCs 18.5% = 0.07% of the density
spectrum. Aliquots of Y- and O-RBCs were labeled with two biotin concentrations (15 ug/mL and 48 pg/mL,
respectively), and spiked back into the pooled unit before it was subsequently divided into 5 smaller RCCs.
Aliquots of unseparated (U-), Y- and O-RBCs, along with RCC units, were irradiated with minimum dose of 15
Gy. Hemolysis levels, supernatant potassium (K*) concentration, oxidative hemolysis, and p50 values were
measured in RBC subpopulations before and at days 1, 7, and 14 post-gamma irradiation. Additionally, the
number of biotin-labeled RBCs (BioRBCs) in RCCs was assessed using flow cytometry.

Hemolysis levels increased significantly across all RBC subpopulations post-gamma irradiation (p < 0.0001),
with Y- and O-RBCs consistently showing higher levels than U-RBCs. Oxidative hemolysis increased across all
subpopulations (p < 0.0001), with O-RBCs showing a more pronounced trend (p=0.0110). Supernatant K*
levels correlated significantly with irradiation in Y-RBCs and U-RBCs (p < 0.0001), but not in O-RBCs during
hypothermic storage. p50 values significantly decreased across all RBC subpopulations by day 14 (p<
0.0001), with Y-RBCs having the highest initial values and O-RBCs the lowest. The number of both Y- and O-
BioRBCs decreased during hypothermic storage post-gamma irradiation, however no significant differences
observed between them.

In summary, both hemolysis and supernatant K* increasing in Y- and O-RBCs following irradiation, suggests
comparable membrane damage. The impaired antioxidant capacity of O-RBCs leads to a more pronounced
increase in oxidative hemolysis post-gamma irradiation. Despite these differences, no significant variations
in RBC survival were observed across the subpopulations, underscoring the need for further research to
elucidate the complex factors influencing RBC behavior post-irradiation and during hypothermic storage.
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Prolonging the circulatory half-life of Cl-esterase inhibitor via albumin

fusion

Sangavi Sivananthan * ", Varsha Bhakta 2, Negin Chaechi Tehrani *, William Sheffield * *

Abstract Summary:

Introduction: Cl-esterase inhibitor (C1INH) is a plasma protein and member of the serpin superfamily of
protease inhibitors. C1INH plays a crucial role in regulating vascular permeability and inflammation by
inhibiting various proteolytic targets, including coagulation-related proteases such as activated plasma
kallikrein (Pka) and activated Factor XII, as well as complement-related proteases such as C1s and Clr.
Deficiency of C1INH leads to Hereditary Angioedema (HAE), characterized by episodic swelling that can be
life-threatening, arising from unregulated Pka-mediated release of vasoactive bradykinin from kininogen.
Most existing C1INH treatments exhibit short circulatory half-lives, precluding prophylactic use.

Objective: One way to address this challenge would be to extend the half-life of C1INH via albumin fusion.
Our approach was to simplify recombinant C1INH by truncation and mutation and to compare it to its
albumin fusion protein.

Design and methods: N-terminal hexahistidine-tagged truncated C1INH (trC1INH, C1INH lacking residues
1-97) with Mutated N-linked Glycosylation Sites (MGS) N216Q/N231Q/N330Q (H4-trCLINH(MGS)), its murine
serum albumin (MSA) fusion variant (Hg-trCLINH(MGS)-MSA), and hexahistidine-tagged MSA (H,-MSA) were
expressed in Pichia pastoris yeast and purified via nickel affinity chromatography. The pharmacokinetics of
the three proteins were characterized in mice and H,-trCLINH(MGS) and Hq-trC1INH(MGS)-MSA were
characterized kinetically as inhibitors of Pka in vitro. Mice (n=6) were intravenously injected with either 50
Mg He-trCLINH(MGS), 50 pg He-MSA, or 100 pg H-trCLINH(MGS)-MSA. Serial blood samples were collected
from the tail over time, and the residual protein in plasma was detected via enzyme-linked immunosorbent

assay. Terminal half-lives were determined using a two-compartment model.

Results: All results are expressed as mean * SD. The mean terminal half-life of Hg-trCLINH(MGS)-MSA was
significantly increased compared to that of H,-trCLINH(MGS) by 3-fold (14h + 3 and 5h % 2, respectively),
while remaining ~35% less than that of H,-MSA (21h + 8). The extended half-life was achieved with minimal,
but significant, reduction in the mean second order rate constant of Pka inhibition of Hg-trCLINH(MGS)-MSA,
by 33% relative to that of H-trC1INH(MGS) (1.3x10* M'S™ + 0.08 and 2.01x10° M'S™ + 0.07).

Conclusion: Our results validate albumin fusion as a viable strategy for extending the half-life of functional
C1INH and suggest that H-trCLINH(MGS)-MSA warrants investigation in murine models of HAE.
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Cutibacterium acnes contamination of platelet concentrates does not elicit

the release and accumulation of proinflammatory factors during storage

e * A~ .
Dilini Kumaran* ", Sandra Ramirez-Arcos >

Abstract Summary:

Introduction/Objective The slow growing anaerobic bacterium Cutibacterium acnes is a common platelet
concentrate (PC) contaminant incapable of proliferating in the aerobic PC storage environment. C. acnes
contaminated PCs are often transfused as this bacterium is detected late during bacterial screening using
culture methods and have been reported to cause mild adverse reactions. Activated platelets release an
arsenal of proinflammatory factors (PF) including cytokines and soluble CD40 ligand (sCD40L), and elevated
concentrations of these factors in PCs have been linked to reactions like febrile non hemolytic transfusion
reactions (FNHTR). Since, C. acnes plays an immunomodulatory role in humans by eliciting PF expression,
this study aimed to determine whether C. acnes could activate platelets in PCs eliciting the release of PF
during storage, enhancing the risk to transfusion patients of pro-inflammatory reactions.

Methods In biological triplicates, four ABO-matched buffy coat PCs were pooled and equally split into 6
units. The units were each either inoculated with one of four C. acnes PC isolates (10 colony forming unit
(CFU)/mL), a Staphylococcus aureus PC isolate (25CFU/unit, positive control), or sterile saline (negative
control). The units were stored at 20-24°C with agitation for 5 days, sampled on days 0, 3 and 5, and
assessed for bacterial concentration, platelet activation (CD41a-platelet marker, Annexin V and CD62p
-platelet activation markers) and pro-inflammatory cytokine content (IL-1pB, IL-6, IL-8, IL-10, IL-12, and TNFa)
using flow cytometry, and sCD40L concentration using ELISA.

Results C. acnes concentrations remained stable, while S. aureus proliferated to a concentration of

10° CFU/mL by the end of storage in all PCs. C. acnes contaminated units did not display significant
differences in the activation profile, pro-inflammatory cytokine content, or sCD40L compared to the control
(p>0.05), while there was a significant increase (p=<0.05) in activation markers and IL-8 concentration in S.
aureus contaminated units by day 5 of storage. sCD40L concentrations were comparable in the control and
C. acnes inoculated units during storage, while concentrations peaked significantly (p<0.05) by Day 3 and
plummeted (p=<0.05) on Day 5 in S. aureus contaminated PCs compared to the control.

Conclusion In the absence of proliferation during PC storage, C. acnes contamination does not promote the
accumulation of PF during storage and may not enhance the risk of inflammatory reactions when transfused
to patients. Residual risks can be further elucidated by assessing inflammatory response of mammalian cell
lines to C. acnes contaminated PCs.
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Identification and Characterization of Small Molecule Drugs that Inhibit

Phagocytosis

Melika Loriamini * *”, Donald R. Branch 2

Abstract Summary:

Immune cytopenias result from antibodies targeting hematopoietic cells, causing spleen and liver monocyte-
macrophages to phagocytose opsonized blood cells through Fcy receptor activation. Immune cytopenias
include immune thrombocytopenia (ITP), autoimmune hemolytic anemia (AIHA), alloimmune hemolytic
anemia, and fetal and neonatal alloimmune thrombocytopenia (FNAIT). Additional phagocytosis-inhibiting
medications could be beneficial alone or with other treatments. In vitro phagocytosis inhibition was
investigated on 80 drugs from a 5000-molecule library. These compounds were chosen based on previous
published work. Anti-D-opsonized Rh-positive RBCs were tested for phagocytosis prevention by each
compound. IVIG was used as a control inhibitor at 1 mg/mL (6.5 uM). Dose-inhibitory titration experiments
determined IC50 values. To evaluate toxicity up to 250 uM, Lactate Dehydrogenase (LDH) release, MTT
viability, and apoptosis were assessed in peripheral blood mononuclear cells (PBMCs), liver HEPG2 cells, and
kidney HEK293 cells. Re-synthesized KB-208, with an IC50 values of 3-4 uM and minimal toxicity in all assays
was selected for further evaluation. KB-208 using 2.5 mg/kg was able to ameliorate thrombocytopenia in a
mouse model of ITP as well as IVIG used at =1000 mg/kg, with BALB/c, C57BL/6 and CD1 mice. High doses of
KB-208 administered at 6 mg/kg for 60 days revealed no in vivo toxicity. KB-208 was found to inhibit anti-D
opsonized RBC rosette formation at room temperature, suggesting it impacts antibody-opsonized RBC
attachment to Fcy receptors. There was no evidence that KB-208 blocked FcyR activity using monoclonal
antibodies to FcyRI (CD64), FcyRIl (CD32), and FcyRIIl (CD16). However, KB-208 dephosphorylated heat
shock protein-27 (pHSP27) in human monocytes and mouse macrophages using a human phospho-kinase
array and confirmed by western blot analysis. Furthermore, KB-208 was shown to activate protein
phosphatase 2A (PP2A), the natural regulator of pHSP27phoshorylation. In vitro inhibition of PP2A restored
the ability of monocytes to attach to antibody-opsonized RBCs. Thus, phagocytosis inhibition may be caused
by activation of PP2A resulting in dephosphorylation of pHSP27.Thus, a small molecule drug, KB-208, has
been identified with low toxicity and high efficacy to reverse thrombocytopenia in mouse models of ITP. Its
mechanism of action is likely indirectly having an up-regulatory effect on PP2A which results in
downregulation of the serine phosphorylation of HSP27. HSP27 plays a significant role in phagocytosis by its
role in cytoskeleton movement. KB-208 is a lead compound for additional pre-clinical testing in order to
move it forward for eventual clinical trials.
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Impact of Freezing Method and Number of Freeze Cycles on Plasma in vitro

Quality

Roya Pasha* *”, Anita Howell 2, Geraldine Walsh *, Varsha Bhakta *, William Sheffield *, Ken McTaggart ©

Abstract Summary:

Introduction/Objective: Cerus' INTERCEPT Blood System for plasma pathogen reduction has been
approved by Health Canada. Multiple plasmas need to be pooled to meet input volume requirements
(385-650mL). Both fresh and previously frozen plasma have been used internationally as an input for
pathogen inactivation, and the option to use both in Canada would allow greater production flexibility.
However, treatment of previously frozen plasma requires plasma to go through two freeze/thaw cycles
before transfusion. The "slow freeze" method currently used by some blood operators is known to impact
labile plasma protein factors. A second freeze/thaw cycle may further reduce labile factors, a risk that might
be mitigated using a "rapid freeze" method such as contact freezers.

Design and Methods: Six ABO-matched whole blood-derived plasmas were pooled, sampled, and divided
into six 200 mL plasmas. Individual units underwent one or two freeze/thaw cycles using either slow freeze
(SF and SF-SF; placed in =-18°C freezer), rapid freeze (RF and RF-RF; contact freezer, setpoint of -59°C), or
combinations of both [not reported herein]. Plasma was thawed, sampled and aliquots were frozen at -80°C
until tested for FVIII (labile factor), FVII (non-labile factor) and prothrombin time (PT; functional measure) on
a Stago Automated Analyzer. Four replicates were performed: two group O and two non-O.

Results: All units were above the CSA Z902-20 FVIII threshold (=0.521U/mL) for untreated plasma. Paired t-
test statistical analysis showed no significant differences between slow or rapid freezing (SF vs RF and SF-SF
vs RF-RF) for all parameters tested and one or two cycles of freezing (SF vs SF-SF and RF vs RF-RF), except
for FVIII (SF vs SF-SF, p=0.0130).

Table 1: Day 0 post-thaw in vitro quality of plasma by freezing method; mean (SD); n=4

FVIIl (IU/mL) FVII (IU/mL) PT (s)
SF 1.09 (0.24) 1.29 (0.08) 13.4 (0.2)
SF-SF 0.96 (0.19) 1.24 (0.07) 13.6 (0.1)
RF 1.08 (0.17) 1.26 (0.12) 13.4 (0.2)
RF-RF 1.02 (0.23) 1.24 (0.05) 13.5(0.3)

Conclusions: This study indicates that a second slow freeze cycle can negatively impact FVIIl levels, an
effect which could be mitigated using rapid freezing. When determining how previously frozen plasma is
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used for pathogen inactivation, freezing method should be considered to ensure clinical product

requirements can still be met.
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Can DMSO-free cryosolutions better protect cord blood stem and

progenitors from transient warming events (TWE)

Nicolas Pineault*~, Chelsea McGregor > *

Abstract Summary:

Introduction/objective: Banking of cord blood units is important to collect and preserve stem cells from
diverse backgrounds and hard to find HLA typing for future life-saving transplantation. We previously
reported that cord blood units exposed to worse-case operational related TWE can experience close to 20%
loss in product potency stressing the importance of further investigation into TWE. The aims of the present
work were to develop a reliable TWE model and use it to investigate the impact of different cryoprotective
solutions on stem cell grafts.

Design and methods: The TWE model was set up by exposing cord blood buffy coat samples to ambient
temperature until samples warmed up to target temperatures (-120°C or, -80°C or -50°C) after which
samples were returned to liquid nitrogen storage (process repeated twice). The impact of the TWEs on
viability and potency of stem and progenitors were measured by cytometry (ISHAGE CD34+ counts) and
colony-forming unit (CFU) assay, respectively. Pre-freeze inputs and matched samples not exposed to TWE
were used as controls.

Results:

Cryovials with inserted temperature probes were used to determine the time (95% confidence interval)
required for cryovials (n=5) to reach the internal target temperature of -120°C (77 secs), -80°C (170 secs)
and of -50°C (399 secs). Next, we tested whether the TWE model at the target temperatures of -80°C and
-120°C would recapitulate some the deleterious effects of TWE. While differences were not always
significant, the recoveries of progenitor numbers (cytometry & CFU) were on average reduced by 20% (n=5),
which was comparable to what was observed in whole cord blood units (Pasha et al., Cytotherapy, 2020).
Next, we tested the impact of TWE on the potency of cord blood samples cryopreserved with 3 different
cryosolutions [clinical grade DMSO/dextran control, or two new DMSO-free cryosolutions; CryoScarLess (CSL)
and CryoProtectPureSTEM (CPP)]. A progressive deterioration in viability and potency was observed for all
cryosolution tested with worsening TWE. However, the best post-thaw results were observed with CSL with a
mean recovery of 62% of pre-freeze CFU after TWE -50°C (vs 67% without TWE), followed by DMSO
(recovery 37% vs 70% without TWE), whereas CPP had the worse (p< 0.05, n=4) response (11% vs. 61%).
Similar results were observed for the recovery of viable CD34+ cells.
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Conclusions: We have set up a TWE model to test current and new CPAs for their cryoprotective properties in
stem cell grafts and new therapeutic products such as CAR T cells. Using this model, we showed that the
protective properties of different cryosolutions against TWE vary significantly, with the cryosolution CSL
providing the best overall protection. In contrast, CPP which provides excellent protection under steady
cryostorage conditions failed to protect cord progenitors from TWE.
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Comparable bacterial proliferation in red blood cell concentrates stored in

DEHT/PAGGSM and DEHP/SAGM containers

Sandra Ramirez-Arcos * * ™, Yuntong Kou ?, Dilini Kumaran *, Geraldine Walsh *, Anita Howell *, Chryslain Sumian ®, Stefan
Reichenberg ’, Quentin BREBANT ?, Ken McTaggart °

Abstract Summary:

Introduction/Objective Di(2-ethylhexyl) phthalate (DEHP) has been the plasticizer of choice for red blood
cell (RBC) concentrates (RBCC) storage containers because it stabilizes RBC membranes. However,
phthalates have been identified as endocrine disruptors and human carcinogens, and European regulators
have mandated manufacturing blood storage containers with DEHP-free plasticizers after 2030.
Consequently, our organization is investigating containers with the non-phthalate plasticizer di (2-ethylhexyl)
terephthalate (DEHT) coupled with a change in additive solution from saline-adenine-glucose-mannitol
(SAGM) to phosphate-adenine-glucose-guanosine-saline-mannitol (PAGGSM) to preserve RBC quality. This
study aimed to evaluate the effect of these changes on bacterial survival/proliferation in RBCC.

Design/Methods Paired ABO-matched whole blood units were collected into DEHT/PAGGSM whole blood
collection sets, pooled, and split evenly into one DEHT/PAGGSM and one DEHP/SAGM whole blood collection
set. RBCCs were produced using a top/bottom buffy coat process and tested for baseline sterility prior to
inoculation of the pair with either Yersinia enterocolitica, Serratia liquefaciens, or Listeria monocytogenes at
~10° CFU/mL or Cutibacterium acnes at ~10° CFU/mL. Spiked units were stored at 1-6°C for 43 days and
sampled weekly for bacterial enumeration. The study was performed in triplicate for each species.

Results No differences in survival/growth between DEHP/SAGM and DEHT/PAGGSM RBCC were observed

for Y. enterocolitica, S. liquefaciens and C. acnes. The first two species grew to 10’ CFU/mL by day 7 of
storage, and then to 10%-10° CFU/mL by day 14, with no further changes until the end of storage. C.

acnes concentration remained unchanged at 10° CFU/mL until day 43. Interestingly, a decline in the growth
rate of L. monocytogenes was observed in DEHT/PAGGSM units compared to DEHP/SAGM units between days
0 and 7 of storage after which the growth rate in the DEHT/PAGGSM units increased, reaching 10’ CFU/ml in
both types of RBCC on day 43.

Conclusions Comparable bacterial survival and growth was observed between RBCC stored in DEHP/SAGM
and DEHT/PAGGSM. The slower growth rate of L. monocytogenes observed at the beginning of RBCC storage
in the DEHT/PAGGSM units may be due to differences in the plasticizer of the storage container, additive
solution and/or RBCC quality, which merits further investigation. Overall, this study shows that bacterial
safety risk of RBCC is not increased with the implementation of DEHT/PAGGSM storage containers.
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Investigating the quality of blood products from Canadian donors with

diabetes

Elyn Rowe * * ™, Noor Ali-Mohamad 2, Marcus Shew ?, Mindy Goldman *, Dana Devine °, James Johnson ®

Abstract Summary:

Introduction/Objective: As of March 2021, individuals taking insulin to manage type 1 diabetes (T1D) are
eligible to donate whole blood through Canadian Blood Services (CBS). This followed earlier policy changes
allowing most individuals with type 2 diabetes (T2D) to donate. While recent studies support that donation is
safe for individuals with diabetes, few have evaluated the quality of their donated blood components.
Importantly, there is evidence that poor glycemic control may impact blood product characteristics. To
ensure safe storage and utilization, there is a need to better understand the properties of blood products
from Canadian donors with diabetes. Accordingly, our research objectives are to: 1) Screen glycemic control
in CBS donors with T1D and T2D, 2) Characterize blood products - red cell concentrates and single-donor
buffy coat platelets - from donors with diabetes, throughout storage.

Design and Methods: 1) CBS metadata was used to flag a subset of donors with T1D, T2D, or without self-
reported diabetes. Following routine donations across Canada, CBS national testing centers shipped one tube
of EDTA whole blood from flagged donors for clinical HbAlc testing. 2) Whole blood donations from donors
with or without self-reported diabetes were separated into red cell concentrate (RCC), single-donor buffy coat
platelet concentrate (PC, stored in plasma), and fresh frozen plasma. RCC was assessed bi-weekly over 42
days for storage hemolysis, oxidative hemolysis, ektacytometry (deformability and osmotic gradient),
hematological indices, and blood gas indices. PC was assessed on days 1, 4, and 7 with CD62P flow
cytometry (platelet activation and responsiveness to ADP), rotational thromboelastometry (intrinsic and
extrinsic activation), hematological indices, and blood gas indices.

Results: 1) To date, N=200 (71 T1D, 86 T2D, 43 without diabetes) specimens have been screened for
HbAlc. The mean HbAlc for donors with T1D was 7.22%, T2D was 7.25%, and without diabetes was 5.50%.
Of all donors with diabetes, 53% had an HbAlc over the Diabetes Canada target of 7.00%. 2) Initial data
from aim 2 (N=43; 2 T1D, 6 T2D, 34 without diabetes) do not suggest major clinically relevant differences in
RCC or PC from donors with diabetes, though there are some notable trends with red cell hydration, storage
hemolysis, and clot formation measured by rotational thromboelastometry.

Conclusions: Suboptimal glycemic control in the majority of CBS donors with diabetes could be a cause for
concern for the quality of their resulting blood products. The ability to draw robust conclusions about product
guality from preliminary data in aim 2 is currently limited by the current small sample size and very good
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average HbAlc of the donors with diabetes to date (6.26%). Data collection for both aims is ongoing, with
plans for -omics analyses on banked specimens from aim 2.
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Impact of changing from PVC-DEHP to PVC-DEHT whole blood collection

sets on plasma in vitro quality

Anita Howell * * ™, Varsha Bhakta 2, Tatiana Stephenson ?, Carly Olafson *, Geraldine Walsh *, William Sheffield ¢, Chryslain
Sumian’, Stefan Reichenberg ?, Quentin BREBANT °, Ken McTaggart *°

Abstract Summary:

Background / Objective: Di(2-ethylhexyl) phthalate (DEHP) has long been used to plasticize polyvinyl
chloride (PVC) blood bags. However, toxicity concerns mean upcoming regulations will ban DEHP in medical
devices in Europe. European manufacturers, including those who supply bags to Canada, are developing
DEHP-free blood bags. While DEHP's impact on RBCs is well known, there is little data on whether removal of
DEHP will impact other WB-derived components, including plasma. This study aimed to compare in vitro
quality of frozen plasma (FP) derived from WB collected in PVC-DEHP or PVC-di (2-ethylhexyl) terephthalate
(-DEHT), a potential alternative plasticizer.

Design and Methods: In a pool and split study, approximately 480 mL of WB was collected into 500 mL
prototype PVC-DEHT top/bottom WB collection sets (Macopharma REF: PRORQT4-A). On Day 0 post-
collection, two ABO-matched WB units were pooled and split evenly back into one of the PVC-DEHT sets and
a PVC-DEHP set (Macopharma 500 mL top/bottom set REF: LQT710X; with anticoagulant drained). After an
overnight hold (18-24°C), paired WB units were processed using the same centrifugation (Hettich Roto
Silenta) and extraction (Macopress Smart) programs. Plasma units were slow frozen at < -18°C within 24 h of
stop bleed time. FP was thawed = 30 days post-collection. Aliquoted FP samples were stored in a -80°C
freezer until immediately prior to testing factor levels, fibrinogen and prothrombin time (PT; Stago, STA
Compact).

Results: /n vitro quality (meanz=standard deviation) for n=12 paired PVC-DEHP and PVC-DEHT FP:

e FP unit volume - DEHP: 279+15 mL vs. DEHT: 279+14 mL; p = 0.9544
FVIIl - DEHP: 1.07£0.26 IU/mL vs. DEHT: 1.07+0.25 IU/mL; p = 0.8800
FVII - DEHP: 1.31£0.10 IU/mL vs. DEHT: 1.30£0.13 IU/mL; p = 0.7816
FV - DEHP: 1.06+0.10 IU/mL vs. DEHT: 1.06+0.07 IU/mL; p > 0.9999
Fibrinogen: DEHP: 2.84+0.32 g/L vs. DEHT: 2.86+0.31 g/L; p = 0.4783
PT: DEHP: 13.23+0.28 s vs. DEHT: 13.29+0.19 s; p = 0.3877

Statistical analysis (paired t-tests, except for PT for which a non-parametric Wilcoxon matched-pairs test was
used) showed no significant differences between PVC-DEHP and PVC-DEHT FP units.
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Conclusions: The replacement of DEHP with DEHT plasticizer in WB collection sets does not impact the in
vitro quality of resulting FP.
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A comparison of manual vs. automated hematocrit measurement in red

blood cell concentrates in PAGGSM additive solution

Geraldine Walsh * * ™, Tatiana Stephenson ?, Carly Olafson *, Anita Howell *, Ken McTaggart °, Quentin BREBANT °

Abstract Summary:

Background / Objectives: Regulatory changes in Europe are mandating removal of di(2-
ethylhexyl)phthalate (DEHP) plasticizer from blood collection and storage systems. Alternative plasticizers
and additive solutions (AS) that better preserve RBC concentrates (RCCs) during storage are being explored.
One promising plasticizer/AS combination is DEHT (di (2-ethylhexyl) terephthalate)/PAGGSM. The tonicity of
PAGGSM could impact RBC swelling and hematocrit (Hct) measurement. This study compared Hct of DEHT-
PAGGSM RCC measured manually or by an automated method.

Methods: Whole blood (WB) was collected into prototype 475 mL PVC-DEHT top/bottom WB collection sets
(Macopharma REF PRORQT4-B) with CPD. RBCs were separated using one of two semi-automated component
production processes: A "warm" process (n=15) in which WB was kept at room temperature and RCC
separated 18-24 h post-collection; or a "cold" process (n=16) in which WB was placed at 1-6°C within 24 h of
the stop bleed time and RCC separated 42-48 h post-collection. RCC in PAGGSM were stored refrigerated and
sampled on day (D)1 (warm process) or 2 (cold process), D28, D36 and D43. Hct was measured using an
automated Sysmex XN-1000 and a microhematocrit centrifuge (Hettich). Hemolysis was calculated using
automated and manual Hct values, total hemoglobin (Hb; Sysmex XN-1000) and plasma Hb (HemoCue
Plasma/Low). Paired t-tests were used to calculate statistical significance.

Results: Automated Hct (mean+SD) was slightly, but statistically significantly, lower than manual Hct on D1
(Hct = 0.62+0.02 vs. 0.65+0.02, respectively; p = < 0.0001) or D2 (Hct = 0.60+0.02 vs. 0.63+0.02,
respectively; p = < 0.0001). For warm-process RCCs, automated values continued to underestimate Hct at
D28 (p = 0.0001), but on D36 and D43 there were no statistically significant differences between the
methods. For cold-process RCCs, the automated method overestimated Hct at D36 (p = 0.0073) and D43 (p
= 0.0012). The lack of concordance between automated and manual Hct values at D1 or D2 did not
significantly impact determination of hemolysis (warm-process RCCs: 0.05 + 0.02 % with automated or
manual Hct; cold-process RCCs: 0.02 = 0.02% with automated or manual Hct).

Conclusion: Although small, potential bias in Hct determination depending on method, which we show
varies during storage, should be considered when assessing alternative plasticizers/AS, particularly to ensure
hemolysis calculation is not impacted.
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Converting the plasma protein product, clotting factor X, into a novel clot-

dissolving agent

Alexandra Witt* ", Lihua Hao ?, Scott Meixner *, William Sheffield *, Brian MacVicar °, Ed Pryzdial ®

Abstract Summary:

Introduction: The favoured clot-dissolving drug (i.e. thrombolytic agent) is a recombinant (r) version of
tissue plasminogen activator (tPA), which activates plasminogen to plasmin, the clot-busting enzyme.
However, the administration of rtPA has risk, because the high dose of rtPA required to dissolve clots causes
life-threatening hemorrhage in up to 7% of patients, resulting in large part from systemic, rather than clot-
localized, enzyme activity. Our lab has previously demonstrated a non-enzymatic thrombolytic function for
the plasma protein clotting factor X (FX) in accelerating the generation of plasmin by tPA, and has generated
a recombinant mutant to act as a replacement for rtPA. Several key characteristics are desirable: 1) a
blocked active site to prevent clotting; 2) stability in plasma; and 3) accessibility of sites integral to clot-
localization and thrombolysis. The hypothesis addressed here is that the y-carboxyglutamic acid (Gla)-
domain of FX, which is known to enable binding of FX to anionic phospholipid membranes and fibrin, is key
to localizing the thrombolytic effects of FX, facilitating enhanced safety, and that a recombinant
variant of FX with thrombolytic function is superior in safety compared to rtPA.

Methods: Wild type rFX (rFXwt) and double mutant rFX with inhibited clotting function (i) and plasmin
cleavage-resistant (c) mutations (rFXic) were produced in HEK 293 cells and purified. Their plasmin-cleavage
profile and prothrombin clotting times were evaluated. Calcium-dependent binding to anionic phospholipid
was tested to further confirm post-translational modification and clot-localizing function of the Gla-domain.
Acceleration of thrombolysis was evaluated using a plasmin-selective chromogenic substrate. Purified Gla-
domainless plasma-derived FX was generated proteolytically by chymotrypsin treatment and tested in the
same assays to further understand the mechanism of clot-localization.

Results: Compared to rFXwt, which was cleaved into the expected rFXB and FXy species by plasmin,
proteolysis of rFXic was limited to production of rEXB. This is predicted to stabilize thrombolytic activity in
plasma. In contrast to rEXwt, rFXic had undetectable clotting activity in reconstituted FX-deficient plasma.
Neither mutation impacted intrinsic ability to bind anionic phospholipids in a calcium-dependent manner,
while removing the Gla-domain inhibited this localization ability. In preliminary efficacy tests, rFX-

ic generated 10-fold more plasmin than rFXwt, indicative of thrombolytic acceleration. Calcium enhanced the
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solution-phase acceleration of rtPA by rFX and protected cleavage by chymotrypsin, implicating an
involvement of the calcium-binding sites of FX.

Conclusion: These data support the hypothesis that rFXic has thrombolytic activity and uses the calcium-
binding Gla-domain to localize clot lysis. Next, we will assess thrombolytic efficacy in vivo and therapeutic
safety ex vivo, and anticipate advocating for rFXic as both an effective and safer alternative to rtPA.
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Osmotic Variability in Red Blood Cells from Different Blood Donor Groups

Mahsa Yazdanbakhsh ' *~, Olga Mykhailova *, Jason Acker *

Abstract Summary:

Introduction/ Objective: Cell membrane osmotic changes are critical for red blood cell (RBC)
cryopreservation, regulating the transport of water and solutes across the cell membrane during osmotic
changes. A distribution of Y-RBCs (less dense/recently matured) and O-RBCs (dense/senescent) varying in
teen and old blood donors. This study aimed to compare how Y-RBCs and O-RBCs from frequent and non-
frequent blood donors respond to osmotic changes.

Design and Methods: Packed Red Blood Cells collected from young and senior, female and male, frequent
(more than 3 times donation per year), and non-frequent (1 donation per year) donors were collected.
Samples were percoll-density separated into portions of less dense / recently matured (Y-RBCs) and
dense/senescent (O-RBCs). Then, samples were tested for osmotic hemolysis and deformability under an
osmotic gradient (LORRCA).

Results: Y-RBCs had significantly higher elongation (ElImax) values than O-RBCs at days 5 and 14 (p=< 0.01)
while O-RBCs were found across all days of hypothermic storage to possess significantly lower EiImax results
(p=0.001). Also, Y-RBCs of frequent teen donors exhibited higher EImax compared to Y-RBCs among all
donor groups (p=0.012). Additionally, Y-RBCs from frequent senior donors had consistently higher O-hyper
values, compared to Y-RBCs, among all donors (p=0.017). On different testing days, the rigidity of Y-RBCs
obtained from teen RCCs was significantly higher than in senior groups (p=<0.05). O-RBCs of frequent senior
donors demonstrated increased resistance to osmotic hemolysis while O-RBCs from non-frequent teen
donors had higher osmotic hemolysis (p=0.029).

Conclusions: The O-RBCs from teen donors were shown to have reduced ion channel function which may
significantly contribute to the overall rigidity of these units. However, Y-RBCs from frequent senior donors
have superior osmotic stability, contributing to enhanced cellular stability and functionality. In conclusion,
understanding the impact of donor behavior on RBC subpopulations is crucial for optimizing the quality and
functionality of blood products.
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Deep machine learning analysis of red blood cell morphological changes

during hypothermic storage

Yuanheng Zhao ” Mackenzie Brandon-Coatham 2, Mahsa Yazdanbakhsh *, Olga Mykhailova *, Nishaka William °, Rafay

. %
Osmani °, Jason Acker’

Abstract Summary:

Introduction

Morphological assessment of red blood cells (RBCs) morphology could improve clinical outcomes following
blood transfusion. Deep machine learning offers the potential to quantify the morphology of large numbers
of RBCs, which can overcome the limitations of traditional measurement approaches by experts that are
time- and labor-intensive. This study examined RBCs morphology in the context of RBCs biological age using
deep machine learning, and we hypothesized that differences in morphology may exist between male and
female donors at young and senior ages during the accumulation of storage lesions.

Design and Methods

We applied machine learning to assess the morphology of RBCs subpopulations from male and female
donors at the extremes of the age spectrum during long-term hypothermic storage. Blood samples from 60
healthy donors (15 teenage males, 15 teenage females, 15 senior males, 15 senior females) were collected
and stored at 1 ~ 6°C for 4, 14, 28, and 42 days. RBCs samples in different subpopulations were obtained by
performing a Percoll-density centrifugation method to divide red blood cell concentrates ("unseparated”, U-
RBCs) into less dense ("young", Y-RBCs) and more dense ("old", O-RBCs) subpopulations at each time point.
Imaging flow cytometry assay was used to obtain images of RBCs (approximately 15,000 ~ 60,000 images
were analyzed for each sample). After initially performing supervised learning in which the neural network
learns the morphological properties of RBCs, the trained learning model with an accuracy of 84% was applied
to predict the classification of unlabeled images of samples to investigate the morphology of Y- and O-RBCs
over storage in the context of the donor factors age and sex.

Results

We validated our deep machine learning approach by demonstrating the morphology index of RBCs
decreased with the hypothermic storage time. Teenage RBCs from female donors are less susceptible
(5.56%) to storage lesions than senior RBCs from males. The morphology index of O-RBCs is higher than that
of Y-RBCs and U-RBCs.
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Conclusions

This work demonstrates the application of deep machine learning for classifying RBCs based on morphology.
Our results reveal the effect of RBCs biological age, blood donor characteristics and hypothermic storage
lesions on the morphology of RBCs, with potential implications for transfusion medicine.
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Creation of the Canadian Transfusion Trials Group: A Clinical Trials

Network for Transfusion Medicine in Canada

Donald Arnold * * ™, Jason Acker 2, Ishac Nazy *, Keyvan Karkouti *, Richard Cook *, Na Li ¢, Sheila O'Brien 7, Oksana
Prokopchuk-Gauk ®, Nancy Robitaille °, Nadine Shehata '°, Andrew Shih **, Ziad Solh **, Alan Tinmouth **, Kathryn Webert *,
Johnathan Mack *°, Justyna Bartoszko **, Antoine Lewin V, Jacob Pendergrast **, Susan Nahirniak *°, Yulia Lin *°, Michelle Zeller
' Jeannie Callum *

Abstract Summary:
Introduction

The Canadian Transfusion Trials Group (CTTG) is an investigator-led national network created to accelerate
relevant, high-quality clinical trials in Transfusion Medicine. The mission of the CTTG is to enable
collaborative and efficient research in Transfusion Medicine in Canada. The vision is to inform best practice in
Transfusion Medicine through a Canada-wide network and multi-disciplinary research partnerships. The
primary objective of the CTTG is to support investigators, trainees and research staff in the design and
conduct of high-impact clinical trials in Transfusion Medicine. Secondary objectives are to develop and
execute innovative study designs and methodologies; to develop a shared data platform for transfusion
research; to foster mentorship and training of early career investigators, medical laboratory technologists,
research staff and trainees; and to integrate basic translational studies into clinical studies.

Methods

We structured CTTG to include 2 co-Directors, a Steering Committee (SC) and 6 Working Groups. The SC
includes Transfusion Medicine experts with broad representation from across Canada; partners from
Canadian Blood Services and Héma-Québec, academic and community hospitals; methodologists,
biostatisticians, basic scientists, physicians from high blood loss specialties, patients and blood donors. The 6
CTTG working groups are dedicated to 1) evaluation of clinical trial proposals; 2) creation of a common data
platform; 3) translational studies; 4) education and mentorship; 5) knowledge translation; and 6) community
engagement. Each working group has a charter, a chair and vice or co-chair and 4-8 members. CTTG's
stakeholders include the national blood suppliers in Canada, ministries of health from all provinces and
territories, patients and blood donors.

Results

Since its inception in April 2023, the CTTG has endorsed 4 national grant proposals for randomized clinical
trials (RCTs): one blood bank RCT was supported solely by CTTG, and 3 other RCTs were supported jointly
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with other clinical trials networks (the Canadian Critical Care Trials Group, and the Canadian Cancer Trials
Group). The blood bank RCT will evaluate sex-matched vs. sex-mismatched red blood cell transfusions in the
intensive care unit. The joint RCTs will evaluate intravenous immune globin in patients with hematological
malignancy, albumin in patients receiving dialysis, and platelet transfusions in critically ill patients. We will
identify sentinel sites across Canada that will participate in these trials.

Conclusion

The CTTG is a network of clinical investigators, Transfusion Medicine professionals, methodologists, learners
and early career investigators from across Canada that was established to facilitate and accelerate clinical
trials in Transfusion Medicine. Ultimately, the CTTG will help improve transfusion practice, elevate Canada's
profile as a global leader in Transfusion Medicine research through national and international collaborations,
and enable career mentorship opportunities.
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Albumin Utilization and Appropriateness: A Prescriber’s Perspective

Stephanie Bigsby * * A, Oksana Prokopchuk-Gauk *

Abstract Summary:

Introduction / Objective: Albumin is a human plasma derived protein which may be used as a therapeutic
intervention. Appropriate Albumin utilization is essential to ensure patient safety and stewardship of this
blood product. Recently, our province has been identified as having the highest use of Albumin per capita in
comparison to other provinces. This study aims to objectively assess the practices and perspectives of our
physicians as they relate to Albumin use.

Design and Methods: Survey questions were developed to explore key themes related to Albumin 5% and
25% prescription: indication for use; dosage and frequency; literature informing practice; and awareness of
potential adverse reactions. Questions were administered using theREDCap online survey platform. The
survey link was disseminated by email via our Health Authority - Department Heads and published within the
monthly provincial Medical Association newsletter. Submissions were collected over a 4 week period.
Anonymized individual responses were analysed and reported in a descriptive manner.

Results: A total of 43 submissions were complete and appropriate for analysis. The majority of respondents
were from our two largest cities, and were from Anesthesia and internal medicine specialties. The most
commonly reported indications for prescribing 5% Albumin included post-operative hypotension (50.0%) and
sepsis (25.0%),neither of which are considered to be appropriate according to current clinical practice
guidelines. The most commonly reported indications for 25% Albumin included hepatorenal syndrome
(66.7%), paracentesis >5L (52.4%), and spontaneous bacterial peritonitis (42.9%), all of which are supported
by evidence. All respondents report routinely obtaining transfusion consent; however 42.9% of respondents
reported omitting discussion about adverse reactions of Albumin prior to its administration. Prescribing
practices learned during residency were reported as the greatest influence on current clinician practice.
Finally, grand rounds presentations or use of pre-printed order sets were reported as preferred resources for
knowledge enhancement.

Conclusions: The results of this survey indicate that the majority of respondents use 5% Albumin
inappropriately, while 25% Albumin is predominantly used for appropriate indications. Current Albumin
prescribing practices are significantly influenced by residency training. This information can be used to
inform educational resource development to optimize albumin utilization and improve patient safety.
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A streamlined approach for the identification of two rare antibodies to high

prevalence Cromer antigens: anti-SERF and anti-CRAM

Melanie Bodnar * ¥, Jacqueline Cote *, Gerri Barr ®, Brenda Caruk *, Susan Nahirniak *>, Candace 0'Quinn ®, Aneel Noor’, Lei
Zhang &, Marianne Stef °, Gregory Denomme *°, Nicole Thornton **, Celina Montemayor *

Abstract Summary:
Introduction:

Timely identification of antibodies to high prevalence antigens (HiPA) enables appropriate prenatal
monitoring and a safe blood management plan. Rare antigen negative reagent red blood cells (RBC) may not
be readily available for antibody identification, but soluble inhibitory substances can help narrow down the
antibody target. While naturally occurring inhibitory substances in various fluids have long been used in
blood banking, the recent availability of manufactured recombinant blood group antigens (rBGA) has
expanded the toolbox. This study demonstrates how rBGA facilitated the detection of two very rare anti-
Cromer antibodies and the impact on patient management.

Design and Methods:

Serologic testing was by standard hemagglutination methods. Antibody titration was performed using serial
dilution of plasma in SIAT. Plasma was tested against a panel of 28 RBC negative for HiPA and treated with a
battery of commercial unlicensed rBGA. Genomic DNA was isolated from WBCs for testing on the Progenika
IDCoreXT assay and referred to an external lab for Sanger sequencing (SS) of the DAF(CD55) gene (case 1
and 2) and additional serologic testing (case 1).

Results:

Case 1 was a prenatal group O, D+ patient of Filipino descent. Case 2 was a pretransfusion sample from a
group O D+ 65 yo female with variants of African descent (RHCE and Duffy) on IDCoreXT. Both samples
reacted with all RBC in the HiPA negative panel including Cra-, Guti-, Zena- and Tca-. In both cases, Cromer
rBGA completely inhibited antibody reactivity allowing all other clinically significant antibodies to be
excluded. For case 1 SS (exons 1-10) of the DAF(CD55) gene revealed homozygosity for c.647C>T
(CROM*01.-12/-12) resulting in a SERF- phenotype. The peak antibody titre (16) was reached at 13 wks
gestation but the antibody became undetectable at 26 wks through to delivery at term. For case 2, SS
(exons 2-10) showed homozygous c.740A>G (CROM*01.-15/-15) associated with a CRAM- phenotype. Plasma
from Case 2 reacted with the RBC from Case 1.

Conclusions:
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Two patients with rare antibodies to high prevalence Cromer antigens (anti-SERF and anti-CRAM) were
identified using Cromer recombinant blood group antigen inhibition followed by CD55(DAF) gene sequencing.
Cromer antibodies have not been associated with significant HDFN as paternally derived DAF on the placenta
are thought to adsorb maternal antibodies resulting in decreased circulating antibody levels in later
pregnancy as observed in this case. Neither patient required transfusion and Cromer-typed donors were not
available, but extrapolation from other Cromer antibodies suggests incompatible units may be tolerated
without significant hemolysis.
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Assessment of Rh D-Negative Blood Transfusions in Rh D-Positive Patients

Felicia Deng * * A, Nicole Gettle ?, Davinder Sidhu °

Abstract Summary:

Introduction: RhD-negative blood is a vital but limited resource, comprising less than 15% of the Canadian
population. There is notable utilization of Rh-negative blood units however, many of which are given to Rh-
positive patients. This study examines the utilization patterns of Rh-negative blood products within a health
region to identify inappropriate uses and enhance blood product stewardship.

Methods: Records from Rh-positive patients who were transfused with Rh-negative blood products between
July 1 and December 31, 2022 were analyzed. The hospital site, blood unit expiry dates, and patient
demographics (age, sex, and phenotypic requirements) were assessed to determine the reasons for
transfusion of Rh-negative blood, which were classified into appropriate or inappropriate uses. Appropriate
uses included Rh-negative units given to patients with anti-D antibodies, patients with multiple phenotypic
requirements for which a Rh-positive unit may not have been available, uncrossmatched females under the
age of 45 and AB-positive patients given AB-negative units (given the low prevalence of type-AB blood).
Transfusion of Rh-negative units that would expire within 7 days and transfusion of O-negative blood to
uncrossmatched patients at rural sites with limited inventory were also considered appropriate.

Results: Among 1318 transfusions, 92% were identified as appropriate while 8% were inappropriate.
Appropriate usages of Rh-negative blood were primarily due to phenotypic requirement (56% of appropriate
cases) and units nearing expiry (23%). The most common reason for inappropriate transfusion of Rh-
negative blood was the administration of O-negative blood to uncrossmatched females over the age of 45
(45% of inappropriate cases). At the children's hospital, inappropriate use was notably observed in
uncrossmatched males (13%). No clear rationale was identified for the use of Rh-negative units in the
remaining portion of inappropriate cases (42%).

Conclusions: This study highlights the need for prudent use of Rh-negative blood, especially with regard to
the use of O-negative blood in uncrossmatched patients. Current guidelines, which recommend that O-
negative red cells should be reserved for emergencies in females under the age of 45, should be reinforced.
Strategies and educational efforts to promote the use of O-positive blood, especially for uncrossmatched
males and for females over the age of 45, should be implemented to optimize blood product conservation.
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Prevalence of West Nile Virus in Canadian Blood Donors and Assessment of

Unconfirmed Positive Screening Rates

Carmen Charlton * * ", Kai Makowski 2, Steven Drews *, Gordon Hawes *, Cynthia Cranney ®, Alyssia Robinson ¢, Heidi Wood 7,
Mark Bigham ?, Sheila O'Brien °

Abstract Summary:
Introduction/Objective

West Nile Virus (WNV) is a member of the Flaviviridae family belonging to the Japanese encephalitic
antigenic complex (JEAC). It is a transfusion transmittable disease, which can cause fever, headache, joint
pain, rash, and diarrhea, however 70-80% of infectious are asymptomatic. We sought to examine the
incidence trend of WNV NAT positivity in Canadian blood donors and examine the level of false-positive NAT
screening.

Design and Methods

Our organization undertakes universal summer-fall blood donor WNV screening June-November and selective
WNV screening for recent travel outside Canada the remaining months, using mini-pools of 6 by the Roche
Cobas WNV NAT assay. Should a mini-pool flag positive, each sample is individually re-tested to identify the
positive donation. Positive results during the summer months triggers individual testing of all donations
collected the next 7 days within approximately 100 km from the site of assessed donor WNV acquisition. All
WNV NAT positives from 2023 (n=13) were subsequently confirmed by two independent WNV-specific PCRs
(specific for the 3' NTR and envelope regions) at the National Microbiology Laboratory.

Results

Between 2018 and 2023, no increasing trend of WNV positivity was observed over time. All travel-related
winter WNV testing was negative except 3 cases in 2019 which were shown to have had recent vaccination
against Japanese Encephalitis Virus (JEV), a member of the JEAC. The highest rate of WNV was in summer-fall
2018 when 9.95/100,000 donations tested positive by WNV NAT, while the lowest rate was observed in 2019
(0.25/100,000). In 2023, WNV was identified by our organization in 13 donors: 8 (61.5%) were male; 7
(53.8%) were from Ontario, (3 (42.9%) had travel history to Algonquin/Muskoka); 2 (15.4%) were from
Regina, Saskatchewan (no travel history); 3 (23.1%) were from Southern Alberta; and 1 (7.7%) was from BC
(travel to northwestern United States). Following WNV-specific PCR testing, 10 (76.9%) samples were
confirmed to be positive for WNV. The 3 unconfirmed positive samples were collected from donors across the
country (Ontario, Saskatchewan, and BC).
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Summary/Conclusions

In the study period, WNV positivity was sporadic with no increasing positivity trend. Sporadic unconfirmed
positives were noted across Canada. Blood operators may want to consider additional testing and donor
assessment following WNV NAT positive screening results to differentiate between WNV or other JEAC viral
infection, false positivity, or other confounders such as recent JEV vaccination.
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Evaluation of the New Transfusion Medicine Team on a Provincial Level

Brittani Rainkie * *, Shana Chiborak

Abstract Summary:
Introduction/Objective

In 2022, Blood Management Service (BMS) was integrated into the Diagnostic Service Transfusion Medicine
Team. BMS brought clinical expertise to expand project development, improve policy, and enhance patient
care, which now extended beyond the confines of one health authority. This project will be evaluated from a
provincially focused lens to analyze the overall impact of this transfusion medicine team and the
effectiveness on enhancing best practice.

Design/Methods

In order to evaluate a change of this magnitude, several audits have been completed and others are
ongoing. The goal is to evaluate the current state of transfusion practices within the regions, how this has
impacted the utilization, and determine if practice changes are required. The new TM team will assess post
audit findings for improved compliance, utilization, and patient outcomes. Various data tools will be used for
the auditing process, based on the ability for effective data extraction at each region.

Results

Several audits have been completed and have shown areas requiring improvement in both process and
compliance. Of the audits completed, recommendations are being provided to leadership with the ultimate
goal of improving patient safety. Several audits are ongoing. Outcomes of one audit identified significant
areas in need of improvement which will require a post recommendation audit. Significant safety issues
identified include missed transfusion reactions, improper documentation, and inappropriate transfusions.
Several process changes have been initiated. Early data assessment has already shown a reduction of
wastage and improved compliance in the Provincial Massive Hemorrhage Protocol. One area that the TM
team has focused on was increased utilization of the current blood conservation program. This has been
successful in filling IV iron clinic capacity for 8 months post consolidation. Success is being quantified with
pre/post parenteral iron hemoglobin values.

Conclusion

Utilizing a multidisciplinary team approach to identify areas in need of further development by means of
assessment, auditing, and engagement, is important. It is not too early to say that the success that this team
is seeing is only going to improve.
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Impact of Therapeutic monoclonal antibodies on timely transfusion of

patients

Jacqueline Cote ' *”  Aneel Noor 2, Wendy Lau °, Carmela Pote *, Albert Chang ®

Abstract Summary:
Introduction

Haematological malignancies including myeloma use the targeted treatment with therapeutic monoclonal
antibodies. Targeted therapeutic monoclonal antibody treatments continue to evolve with new monoclonal
treatments for a wider range of disease. This form of treatment has been around for many years now and the
interference with pre-transfusion testing is well known. Transfusion services have managed these patients as
best as they can using the tools available. The critical piece of information is as always, knowledge of this
form of treatment. This study looked at the impact on the turnaround times when knowledge of treatment
with a targeted therapeutic monoclonal antibody was known compared to samples when this information
was not known.

Design and Methods:

This is a look back study from 2022 to 2023 comparing the turnaround time for patients' who the treatment
with anti-CD38 medication was known, the type and number of panels performed verses the tests performed
on patients' who drug treatment was not provided.

Results:

Knowledge of therapeutic treatment with anti-CD38 or anti-CD47 drugs facilitates rapid and straight-forward
serological investigation of patients. When that information is not provided transfusion service lab will
perform extensive, time consuming and expensive testing to determine if the reaction is clinically significant
and try to ascertain a specificity. Testing can cause delays of 4 to 8 days, increase the amount of testing
performed including the use of special rare reagents. When Drug treatment is known results are available in
(24hr) 1 to 2 days with little to no additional testing.

Conclusions:

Patients' drug treatment history is critical information to transfusion service, reference lab. It is
recommended that transfusion service is notified of the date that treatment will begin and last date of
treatment with the specified monoclonal antibody drug. Before treatments begins, following tests should be
performed: ABO, Rh, Ab screen, DAT, full phenotype. When transfusion needs have been identified the
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Patient's and care providers must be aware of the importance of their drug treatment history for transfusion.
Transfusion service must be made aware of the therapeutic monoclonal antibody treatment to mitigate
delays in provision of blood products, thus compromising patient care and safety.
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Evaluation of the cobas® DPX Duplex Hepatitis A Virus and Parvovirus B19

Nucleic Acid Test (NAT) Assay

. XA~ .
Leisa Bruneau' ", Gordon Hawes ?, Elaine Tang *, Carmen Charlton *, Steven Drews *

Abstract Summary:

Introduction/Objective

The Roche cobas® DPX assay detects parvovirus B19 (B19V) and hepatitis A virus (HAV) in donor plasma
specimens and is an important safety step prior to plasma fractionation. Established thresholds for B19V
were provided by Grifols (22,000 international units [1U]/ milliliter [mL] B19V for pools of 16) and CSL
(individual B19V result is not more than 4.8 x 10> IU/mL). No required threshold has been established for
HAV. The purpose of this evaluation is to determine the ideal operational pool size for testing B19V and HAV
nucleic acid testing (NAT) using EDTA plasma specimens.

Design and Methods

Limit of detection, reproducibility and pooling studies utilized mocked-up B19V (genotypes 1 & 2) and HAV
(genotypes 1a, 2a & 3a) specimens (BioQControl, Biologicals Quality Control B.V., Heiloo, the Netherlands),
Somagen (LGC SERACARE, Milford, MA, USA) and anonymized COVID-19 convalescent plasma (CCP,
Canadian Blood Services, Ottawa, ON, Canada). The Hamilton Microlab® STAR IVD Pipettor generated HAV
and B19V specimen pools of 96, 24, and 6. Pools and individual specimens were tested using the DPX
(Duplex HAV and Parvovirus B19 Nucleic Acid Test) on the cobas® 6800/8800 System. Data was collated
using Excel (Microsoft, Seattle, WA, USA). General descriptive statistics, and linear regression used GraphPad
Prism (Version 9.5.1, GraphPad Software, Boston, MA, USA). Limits of detection (LODs) for B19V and HAV
were estimated by probit regression (MedCalc Software Ltd, Ostend, Belgium).

Results

LOD data is shown in the Table.

Table. B19V and HAV LODs for individual donor testing.

Is Mean
Mean +1 log of . Experimental 95%
. . . Package insert . Lo
Viral target Experimental 95% experimental . Probit LOD within
. 95% Probit LOD
Probit LOD (IU/mL) mean (IU/mL) 1 log of package
insert
B19V 3.7 0.37-37.0 13.9 Yes

HAV 2.3 0.23-23.0 1.1 Yes
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The Roche cobas® DPX reproducible detected dilutions of B19V and NAT. Pools of 96 did not allow for
reproducible detection of B19V specimens. Pools of 24 and 6 reproducibly detected B19V.

Conclusions

The Roche cobas® DPX reproducibly detects B19V and HAV near the expected LOD. In our setting, B19V and
HAV NAT using pools of 24 specimens are effective.
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Donor re-entry following deferral for false reactive human
immunodeficiency virus-1/2, hepatitis B virus, hepatitis C virus, syphilis

and human T-cell lymphotropic virus-1/2 is effective.

Steven Drews  * ", Mark Bigham ?, Samra Uzicanin *, Carmen Charlton *, Peggy Huppe °, Kevin MacDonald ¢, Sheila O'Brien ’

Abstract Summary:
Introduction/Objective

Our organization has a donor re-entry (DRE) program in place for unconfirmed human transmissible disease
serology tests (immunodeficiency virus-1/2 [HIV-1/2], hepatitis B virus [HBV], hepatitis C virus [HCV],
syphilis, syphilis and human T-cell lymphotropic virus-1/2 [HTLV-1/2) and false positive nucleic acid tests
(NAT) (HIV-1/2, HBV, HCV). There is no donor re-entry process for anti-hepatitis B Core total (anti-HBc total).
Implemented in 2014 (HIV, HBC and HCV) and updated in 2023 to include syphilis and HTLV-1/2, this
program allows our organization to re-test donors with a specimens-only donation after a 6-month deferral
period. Donors who are negative for all routinely screened transmissible disease (TD) markers are eligible to
return to donate blood products.

The objective of this study is to evaluate the yield of re-entered donors for all targets and identify areas for
improving program yield.

Design and Methods

Donor data were stored in an ePROGESA database (Mak-System, Brussels, Belgium). Data were collected for
the period February 3, 2014-September 30, 2023. Temporary deferral codes, re-entry codes and laboratory
results for donors were identified. Data analysis used GraphPad Prism 9.5.0 (GraphPad Software, Boston, MA,
USA).

Results

Table. Outcomes of re-entry for donors with unconfirmed/false-positive transmissible diseases markers

Deferral targets HIV HBV HCV Syphilis HTLV-1/2

Time frame February 3, 2014- September 30, 2023 January 16, 2023-September
30, 2023

# donors eligible for 2949 574 3961 1778 1377

re-entry
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# (%) donors who 839 (28%) 195 (34%) 1306 (33%) 118 (7%) 62
attempt re-entry® (5%)
# (%) tested donors re- | 497 (59%) 136 (70%) 755 97 (82%) 32
entered ° (58%) (52%)
# (%) eligible donors 405 (81%) 117 (86%) 629 (83%) 69 (71%) 20
who returned to (62%)
donate components

donation yield 3148 (8:1) 1313 (11:1) | 5444 137 (2:1) 34
(donations: re-entered (9:1) (2:1)
donor ratio)

1. For HIV, HBC, and HCV, attempted re-entry was lowest for the HIV group (Fisher's exact test,
p=0.0001). For syphilis and HTLV-1/2, attempted re-entry was lowest for the HTLV-1/2 group (Fisher's
exact test, p< 0.0001).

2. For HIV, HBC, and HCV, successful re-entry was more likely from the HBV group (Fisher's exact test,
p=0.0061). For syphilis and HTLV-1/2, re-entry was more likely from the syphilis group (Fisher's exact
test, p< 0.0001).

Conclusions

Most donors (range: 52-82%) are eligible to donate after attempting re-entry and re-entering donors return
appear motivated to donate. Reasons for the variability in re-entry outcomes require future study.

Acknowledgements:

The authors would like to acknowledge Canadian Blood Services operations and testing staff for their support
of this project.

Steven Drews ' *A, Microbiology, Donation Policy And Studies, Canadian Blood Services, PhD
Mark Bigham 2, Canadian Blood Services, MD

Samra Uzicanin *, Canadian Blood Services,

Carmen Charlton *, Canadian Blood Services, PhD, FCCM, D(ABMM)

Peggy Huppe °, Canadian Blood Services,

Kevin MacDonald ®, Canadian Blood Services ,

Sheila O'Brien ’, Canadian Blood Services, Ottawa ON Canada, PhD




Canadian Society for Transfusion Medicine Annual Conference 2024

Poster/Session Number : 25




Canadian Society for Transfusion Medicine Annual Conference 2024

Detecting hepatitis A virus in a donor specimen linked to non-fractionated

plasma and cellular products: What does it mean?

Steven Drews * * ", Leisa Bruneau 2, Gordon Hawes *, Elaine Tang *, Carmen Charlton *, Mark Bigham ®

Abstract Summary:

Introduction/Objective

Our organization validated the Roche cobas® DPX nucleic acid test (NAT) for the detection of parvovirus B19
(B19V) and hepatitis A virus (HAV) in donor EDTA plasma. An acceptable level of HAV in plasma/blood
products and the clinical relevance of an HAV NAT detection has not been defined. This presentation
examines whether an HAV NAT limit of detection (LOD) of 26 IU/ml tested in specimen pools of 24 on the
Roche cobas® DPX NAT would mitigate/prevent transfusion-transmitted HAV (TT-HAV) from non-fractionated
blood products.

Design and Methods

The LOD of HAV in pools of 24 donor plasma specimens was determined from a prior study as 26 IU/ml. A
literature review was undertaken of the general literature.

Results

A summary of relevant literature is presented in the Table.

Table. Interpreting the relevance of an HAV NAT-positive result.

Question Supporting data Interpretations Key references

Infection depends on
multiple recipient/donor

L X immune factors, prior HAV

Median infectious dose L i K
vaccination or infection, ) o o

What is the infectious not known. Proposed oral d iral load https://www.canada.ca/en/health-canada/programs/consultation-enteric-virus-drinking-water/document.html#4.2.1;
and exposure viral load.

dose of HAV? infectious (10-100 viral X P L doi: 10.1111/j.1537-2995.2009.02279.x.

Viral concentration in

particles). K

blood relatively low

(~10%* virions/ml).

10**-fold less virus was

. . . required to infect by the
Are there animal Infections of titrated HAV .
o IV route than by the oral  doi: 10.1086/340520.

models of TT-HAV? performed in primates.

route; titers estimated by
tissue culture, not NAT.

) At-risk products contain
What non-fractionated Red blood cells, platelets,
fresh plasma, and also
include pathogen doi: 10.1111/j.1537-2995.2004.04071.x; doi: 10.1111/vox.13574.
reduced/not pathogen

reduced platelets.

blood products have frozen plasma. HAV
been implicated in TT- infections irrespective of
HAV? pathogen reduction.



https://www.canada.ca/en/health-canada/programs/consultation-enteric-virus-drinking-water/document.html#4.2.1
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No infectious dose
threshold but trend to

Do lookback-traceback higher HAV exposure

L ] . other factors when X X .
studies identify a dose doses. High doses . o . doi: 10.1111/j.1537-2995.2004.04071.x; doi: 10.1111/trf.17225.
j investigating potential TT-

trend in TT-HAV? (200,000-3,000,000 IU/ml)

more likely implicated TT-

HAV.

Consider HAV dose and

Conclusions

TT-HAV is an extremely rare event, impacted by multiple host and donor immune factors. Although an
infectious dose of HAV is not well defined, TT-HAV is biased to higher HAV doses. The Roche cobas® DPX
(pools of 24, LOD 26 IU/ml) will likely mitigate/prevent TT-HAV in non-fractionated blood products.
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Anti CD 38 Therapy: A “Dara”ing stepwise approach to serological problem

solving

Gwen Clarke * *, Jennifer Duncan 2", Sarah McMahon ®

Abstract Summary:

Background: Anti CD38 antibodies are widely used therapies for malignancy. They interfere with pre
transfusion serological testing by binding to CD38 on reagent and donor red blood cells (RBC). The degree of
interference is variable. The DAT and antibody screen may be negative or persistently positive and
panreactive. Several serological strategies for investigation of samples with anti CD38 interference have
been described. Use of some may involve techniques not available at rural or remote testing sites and may
be time consuming or complex to complete. We developed and evaluated a stepwise testing algorithm while
trying to limit use of complex investigative tools and sample referral.

Methods: An algorithmic approach was developed and evaluated using samples from patients known to be
on treatment with anti CD38 antibody therapy for whom pre transfusion testing was requested. The study
involved 11 hospitals over 10 months with the numbers of tested samples in each category enumerated and
the number requiring complex testing (Step 3 and beyond) determined.

Step 1: Standard antibody screen: gel screen

la. Gel screen negative: Computer assisted crossmatch (CAC)

1b. Gel screen positive, not panreactive: gel antibody ID and serological crossmatch (XM)
Step 2: Gel screen positive, panreactive: PEG tube antibody screen (PEG)

2a. PEG negative: CAC

2b. PEG positive, not panreactive: PEG antibody ID and XM

Step 3: PEG screen panreactive: DTT-treated screening cells (DTT)

3a. DTT negative: CAC with K negative donor units

3b. DTT positive, not panreactive: DTT-treated antibody ID

Step 4: DTT positive, panreactive: Phenotype matched RBC or further investigation

A DAT was evaluated for all and if positive a serological crossmatch corresponding to the method with the
negative antibody screen was used. For those where screening or ID used DTT-treated cells Kell antigen
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negative RBC were selected for crossmatch.

Results: 100 test samples from 36 patients had a panreactive gel screen. Of these, 43 had a negative PEG
screen and negative DAT, allowing CAC. Thirty had a negative PEG screen with positive DAT requiring PEG
IAT crossmatch. Seventeen had a panreactive PEG screen with negative DTT-treated screen followed by CAC
with K negative RBCs. Nine had a panreactive PEG screen, a negative DTT screen and positive DAT requiring
PEG IAT crossmatch with DTT-treated cells. One had a positive screen with DTT-treated cells and required
further pretransfusion investigation and phenotype matched donor RBC.

Conclusion:Using a stepwise approach to pretransfusion investigation of anti CD38 treated patients
minimized the investigative steps required. 73% were evaluated with techniques readily available in
laboratories with basic serological testing available. Not all patients with anti CD38 therapy require
investigation with DTT-treated cells nor phenotype matching. Initial assessment with basic techniques can
save time, effort and costs while optimizing safe and timely transfusion.

Acknowledgements:
Gwen Clarke * ™, University Of Alberta , MD

Jennifer Duncan * A, Island Health , MD

Sarah McMahon 3, Island Health, MLT

Poster/Session Number : 27




Canadian Society for Transfusion Medicine Annual Conference 2024

Development of A Home Transfusion Program

Alioska Escorcia * A, Samantha Scime ?, Farzana Tasmin *, Luarne Sani *, Susanna Medic ®, Jonas Mattsson °, Jacob
Pendergrast ’, Christine Cserti-Gazdewich ®, Lani Lieberman °

Abstract Summary:
Purpose:

Home transfusion programs have been established in various countries. These programs are both feasible
and safe with the support of inter-professional teams. Benefits of home transfusion include improved patient
quality of life, prevention of nosocomial infections, reduced hospital admissions, improved patient outcomes
and patient/caregiver satisfaction. Home transfusions also have the potential to reduce capacity pressures in
the outpatient hospital setting. The purpose of this project was to assess the feasibility of a home transfusion
program for allogeneic stem cell transplant patients at a large tertiary care academic centre.

Methods:

This project was initiated with the engagement of an interdisciplinary team, consisting of allogeneic stem cell
and transfusion medicine clinicians as well as the transfusion service management team. Clinical and
practice directors, as well as a policy advisor, helped to assess feasibility and confirm institutional
requirements for implementation. To start, a thorough review of home transfusion standards was performed.
Additionally, a comprehensive assessment of existing blood transfusion institutional policies and procedures
was completed to ensure consistency across the program and identify processes that required further
consideration for home transfusion. Laboratory and clinical policies and procedures were developed,
outlining regulatory as well as training and competency requirements.

Results:

Review of home transfusion standards revealed requirements unique to the home transfusion setting,
including home safety evaluation, ensuring the presence of an essential care partner during product
administration, access to a telephone and emergency assistance, and minimum post-transfusion monitoring
requirements. Criteria for patient enrolment and identification of blood products qualifying for home
transfusion also needed to be clearly defined. An important consideration was limiting the distance from the
hospital to the home setting as this informed the selection/validation of the transport container. Lastly, a
virtual, 2-person verification of product and recipient was implemented to ensure compliance with regular
blood product administration requirements.

Conclusions:
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Clinical policies and procedures, as well as laboratory standard operating procedures were developed for a
home transfusion program. Future work includes the assessment of patient satisfaction/outcomes and
program cost benefit analysis.
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Impact of removal of deferrals for vCJD risk

Mindy Goldman * * A, David Mckee ?, Taraneh Monfared-Wong *, Adrienne Alexander *, Laura Blackadar ®, Sheila O'Brien °

Abstract Summary:

Introduction: Variant Creutzfeldt Jacob Disease (vCJD) was first reported in the UK in 1996, thought to be
linked to epidemic bovine spongiform encephalopathy (BSE) due to change in animal feeding practices.
Indefinite deferral criteria for donors who had resided in or were transfused in the UK were implemented in
Sept 1999, and modified over the years to include other countries (France, Ireland, other countries in
Western Europe, Saudi Arabia), different cumulative time periods (3 months for the UK, 6 months for Saudi
Arabia, and 5 years for Western Europe) and at risk periods starting Jan 1, 1980 and extending to Dec 31,
1996 (UK, Saudi Arabia), and Dec 31, 2007(most of Western Europe); in total, over 70,000 donors were
deferred. With the decline in vCJD cases, some deferrals were removed in Feb, 2022. After a Canadian risk
model showed a risk of less than one in 16 million of vC)D transfusion transmission, remaining deferrals for
the UK, Ireland, and France were removed on Nov 22, 2023. We describe efforts made to encourage
previously deferred donors and people who may have self-deferred to donate.

Methods: Actions targeting previously deferred donors included removal of deferral codes to facilitate
appointment booking and emails, calls, and/or automated voice calls to donors deferred from Jan 1, 2012
onwards. Marketing directed at specific organizations included outreach to embassies, selected government
departments, and companies based in involved countries. General marketing included information posted on
our website and social media channels, and general advertising. Clinic staff were instructed to ask first time
donors if the change in criteria had motivated their donation attempt.

Results: Codes were removed from over 16,600 donors deferred from Jan 1, 2012 onwards. Over 20,000
emails were sent, and 2,000 live calls and 27,900 automated voice mails sent by Jan 22, 2024; these
resulted in 752, 66, and 492 future booked appointments respectively. As of Feb 29, 2024 3,203 previously
deferred donors have successfully donated. Over 600 donors deferred prior to 2012, and therefore not
included in targeted recruitment efforts called the national contact centre and made a donation
appointment. Over 4,400 new donors (approximately 20% of new donors) mentioned that the criteria change
was partly why they donated.

Conclusions: A multi-faceted dedicated effort to encourage donation has had a major positive impact on
blood availability after removal of vCJD deferral criteria.
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25 Years of changes in donor eligibility criteria: Criteria related to donor

age, vital signs, and medical conditions

Mindy Goldman ™", Elaine Fournier 2, Keltie Cameron-Choi ®, Patrizia Ruoso *, Jennifer Biemans °, Sheila O'Brien ®

Abstract Summary:

Introduction: Criteria based on donor age, vital signs, and medical conditions have evolved
substantially since Canadian Blood Services (CBS) was founded. Criteria were often based on
practice, rather than evidence.

Methods: We compare 1998 and 2024 criteria manuals, review evidence used to support changes
pre-implementation (Pre-l), post-implementation outcome data (Post-I) and impact on whole blood
deferrals (Deferrals).

Results: Changes include:

i.) Removal of age limits of 61 for first time and 70 for repeat donors

Pre-I: US data and Canadian autologous data on reactions in older adults was used.

Post-l: No increase in faint reaction rates in older vs other donors in Canada and four other
countries (BEST study).

Deferrals: In 2023, 5.5% of donors were over 70.

ii.) Removal of pulse, BP measurements and deferrals

Pre-I: A Héma-Québec study showed no increase in cardiac admissions or deaths in donors with
out of range or irregular pulse allowed to donate; the AABB stated there was no evidence for BP
deferrals.

Post-1: There was no increase in reactions after dropping pulse requirements and no increase in
reaction rates in first time donors with out of range BP allowed to donate (2019)

Deferrals: Deferral rates decreased by approximately 0.4%.

iii.) Donors on all antihypertensives eligible, rather than just those on diuretics

Pre-l: US data and Canadian autologous data on reactions in donors on multiple medications was
used.

Post-I: Reaction rates were unchanged.

Deferrals: In @ 2020-2022 CBS study, 9% of all accepted donors were on antihypertensives, the
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majority not exclusively on diuretics.
iv.) Deferral of all donors on insulin or with cardiac disease replaced with nuanced criteria

Pre-I: US data and Canadian autologous data on reactions was used.
Post-1: Reaction rates and cardiovascular events post-donation were unchanged.
Deferrals: Combined, there was a deferral reduction of 0.12% (2017-18, and 2021-22).

v.) Permanent deferral for most cancers replaced by a 5-year, then 1- year deferral post- curative treatment

Pre-l: Scandinavian data linkage studies showed no increase in recipient cancer risk
Post-I: Reaction rates were unchanged.
Deferrals: The deferral rate decreased by 0.2% after changing to a 5-year deferral (2015-17).

Conclusions: Re-evaluation of donor policies substantially expanded eligibility without compromising
donor safety. About 10% of currently successful donors would have been deferred for these
conditions by 1998 criteria.
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25 years of changes in donor eligibility: criteria related to risk of HIV, HCV

and HBV

Mindy Goldman ™", Elaine Fournier 2, Keltie Cameron-Choi ®, Patrizia Ruoso *, Jennifer Biemans °, Sheila O'Brien ®

Abstract Summary:

Introduction: Criteria to reduce HIV, HCV, and HBV transmission risks have evolved substantially. The
window period for these pathogens is under 56 days since implementation of nucleic acid testing (NAT) in
1999(HCV), 2001(HIV), and 2011(HBV).

Methods: We compared donor questionnaires and criteria from 1998 to 2024 and summarize the year
criteria related to HIV and hepatitis risk were changed and deferral data from studies performed around each
change.

Results: Removed questions and associated deferrals included: born, lived in, or transfused in 7 African
countries with HIV variant risk (2015), born or lived in Togo or Cameroon (2018), having an HIV test in the
past month (2018) and using intranasal cocaine (2022). Questions were removed about a sexual partner
who: ever used illegal steroids (2014), had an unknown sexual background (2014), took clotting factor
concentrates (2018), lived in 2 African countries with HIV variant risk (2018), for males, was a male or for
females, had sex with another male (2022). The Confidential Unit Deferral (CUE) ballot, which allowed donors
to donate but confidentially select do not use my blood, resulting in blood discard, was removed in 2015.
Deferral periods were shortened from permanent to 12 months for sex with an HIV positive partner (2018), 6
months for history of hepatitis (2018) and 12 months for taking drugs or money for sex (2022). Deferral
periods were shortened from 12 to 6 months for needle stick injury (2005), receiving blood (2018), and
taking illegal steroids with a needle (2022). Deferrals for tattoo and piercing were shortened from 12 to 6
months (2005) and 6 to 3 months (2018), as were deferrals for electrolysis and acupuncture without a single
use needle (2005, 2022). Two questions were added to assess sexual risk behaviours, replacing questions
about males having sex with males (2022). The changes with the largest deferral/discard impacts were
removal of the CUE ballot (0.16% of donors were having their blood discarded) and shortening of deferral
periods for tattoo and piercing (deferrals reduced by 0.42% and 1.4% when moving from 12 to 6, and then 6
to 3 months, respectively).

Conclusions: Multiple changes shortened the questionnaire and expanded eligibility without compromising
safety, since positive marker rates declined or were stable from 1998 to 2024.
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Adhering to International Transfusion Standards: A Retrospective Review

of a Novel Laboratory Workflow for Detection of the RHCE*CeRN allele.

Kirsten Hannaford * *”, Sumedha Arya 2, Carmela Pote *, Christine Franz ¢, Melanie Bodnar °, Celina Montemayor °

Abstract Summary:
Introduction:

The American Society of Hematology (ASH) recommends C- blood for patients with sickle cell disease (SCD)
with an uncompensated RHCE*CeRN allele, which encodes for a partial C antigen. Because the extended red
cell genotyping assay in our laboratory does not interrogate for the RHCE*CeRN allele, an in-house algorithm
was created to identify C+ samples requiring Next Generation Sequencing (NGS) to exclude the CeRN
variant. We report a retrospective review of the algorithm thirty-one months post-implementation, provide
testing workflow recommendations, and estimate the prevalence of the CeRN allele in Canada.

Design and Methods:

Genotyping reports from January 2021 to July 2023 were correlated with clinical diagnoses, presence of other
blood group variants, C phenotyping, and NGS results. Searches for specific text phrases from our LIS
identified the samples routed through the CeRN algorithm.

Results:

Of 5959 genotyped samples, 248 C+ samples were forwarded into the CeRN workflow due to a diagnosis of
hemoglobinopathy, or the presence of RHCE, Duffy or MNS variants. A total of 216 C+ heterozygous samples
were identified. Of these, some had either no C phenotyping available (h=169) or strong C serologic
phenotyping (n=24). The remainder (n=23) were referred for NGS. All but 2 C+ homozygous samples had
NGS (n=30).

We analyzed the samples referred for NGS (n=53). Of the subset with a SCD diagnosis (n=20), 70% had
concomitant presence of the Duffy GATA promoter variant, while only 10% of the samples with thalassemia
(n=21) carried this variant. Homozygosity for C was more frequent in the thalassemia group (60%) versus
patients with SCD (20%) or other diagnoses (20%).

NGS confirmed the RHCE*CeRN allele in 4 samples: all RhD positive and carrying the Duffy GATA mutation.
The RHCE*CeRN heterozygous cases (n=3) having diagnoses of: SCD (n=1), sarcoidosis/ cytopenia (n=1)
and aplastic anemia (n=1) were assigned a C- transfusion strategy. The homozygous RHCE*CeRN case (n=1)
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was a prenatal patient with anti-RH46 who was referred to the Rare Blood Program.

Conclusions:

The data supports modification of the CeRN workflow, eliminating NGS for homozygous C+ samples in the
absence of a SCD diagnosis or concomitant Duffy GATA box variant. This retrospective study reports a 1.6%
prevalence of the RHCE*CeRN allele in C+ Canadian patient samples that qualified for our CeRN algorithm.
Continued data review supports the creation of optimal, data-driven testing workflows for the diverse
Canadian population.
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Characterization of Platelet Donors in the Human Leukocyte Antigen

(HLA)/Human Platelet Antigen (HPA) Selected Platelet Program

QingYun Hua > * ", Natasha Rickards 2, Akash Gupta *, Johnathan Mack *, Tanya Petraszko °, Tamiko Stewart ®, Matthew Yan ’,
Matthew Seftel ®

Abstract Summary:

Introduction/Objective:

HLA and/or HPA-selected platelets are requested for patients with platelet transfusion refractoriness
secondary to HLA/HPA alloimmunization. Since 2018, the HLA/HPA selected platelet program (HSPP), part of
specialized cells program of our organization, has been overseeing platelet donor HLA/HPA testing,
recruitment, and provision of HLA/HPA-selected platelet units to all provinces except Quebec. Characteristics
of recruited donors has not been described previously. The aim of this retrospective cohort study is to
determin