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Abstract
Introduction: Evorpacept is a CD47-blocking agent currently
being developed for the treatment of various cancers. In-
terference by evorpacept in pretransfusion compatibility
testing has been reported at limited plasma concentrations.
Although various mitigation strategies have been proposed,
none are practical. This in vitro study assessed evorpacept-
induced interference at extended concentrations and in-
vestigated the capability of a novel mitigation agent, Evo-
NR. Methods: Antibody screening tests were performed on
evorpacept-spiked plasma with (anti-E and anti-Jka) or
without alloantibodies at evorpacept concentrations up to
2,000 μg/mL using manual gel cards and automated ana-
lyzers. Evorpacept-coated red blood cells (RBCs) (rr [ce/ce],
Fy[a+b−], S−s+) were tested by direct antiglobulin testing
(DAT) and antigen typing using anti-Fyb and anti-S reagents
at indirect antiglobulin testing (IAT) phase. Evo-NR was used
to resolve the interference in plasma and RBC samples. Flow
cytometry was used to assess the mitigation effects. Results:
Evorpacept-spiked plasma showed panreactive interference
in antibody screening tests usingmanual gel cards (2+ to 3+)
and automated analyzers (4+). A carryover effect was also
observed in the automated analyzers. The use of a 3- to 6-

fold molar excess of Evo-NR effectively resolved the inter-
ference in the plasma and enabled accurate alloantibody
identification. Although the reduction in evorpacept binding
to RBCs was identified via flow cytometry, Evo-NR was in-
capable of resolving the serologic interference observed in
DAT and antigen typing at IAT phase. Discussion: Evorpa-
cept showed constant panreactivity and a carryover effect at
high concentrations. Evo-NR successfully resolved the in-
terference in the plasma samples and could be considered a
practical and efficient mitigation solution. Implementation
of Evo-NR has the potential to support RBC transfusion for
patients undergoing evorpacept treatment.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Advances in antitumor biological agents have re-
markably improved clinical outcomes in patients with
advanced cancer. However, because some target mole-
cules are not specific to tumor cells, unexpected conse-
quences have been reported. These issues are not limited
to clinical manifestations; they include interference in
laboratory tests, particularly pretransfusion compatibility
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testing. A well-known interference caused by a biological
agent is the in vitro panreactivity observed during pre-
transfusion compatibility testing induced by unintended
binding of anti-CD38monoclonal antibodies to red blood
cells (RBCs) [1–3]. Currently, these agents are widely
used for treating patients with multiple myeloma, and
many blood banks have implemented practical mitigation
strategies, including dithiothreitol (DTT)-based methods.

CD47, first identified in RBCs as a “marker for self,” is
a glycoprotein that is ubiquitously expressed in a broad
range of human cells and is associated with innate im-
mune responses [4–8]. Signal regulatory protein alpha
(SIRPα), an inhibitory receptor expressed on myeloid
cells, recognizes CD47 and inhibits macrophage phago-
cytic activity. The upregulation of CD47 in tumor cells is a
key component in evading myeloid cell-mediated elim-
ination. Therefore, the CD47-SIRPα pathway, which
functions as an immune checkpoint, has become a
promising therapeutic target for cancer treatment [4,
7–9]. In addition to tumor cells, RBCs highly express
CD47 [10–13]. CD47 is a component of the Rh complex,
and CD47 expression in RBCs is affected by the Rh
phenotype. CD47 is most abundantly expressed in D−
RBCs, followed by D+, D−−, and Rhnull RBCs [10–12, 14].
CD47 expression also decreases with RBC age, which
leads to the clearance of aged RBCs by macrophages [14,
15]. Direct binding of CD47 targeting agents with an
active Fc to RBCs, resulting in the direct activation of FcG
receptors and myeloid clearance, is considered as the
cause of anemia, which is a commonly reported adverse
effect observed in patients treated with this class of agents
[5, 7, 8]. In addition, binding of CD47 interferes with
pretransfusion test causing panreactive results. Interfer-
ence in pretransfusion compatibility testing has the po-
tential to delay blood transfusion and/or result in he-
molytic transfusion reaction by masked unexpected al-
loantibodies. Such interference has been consistently
reported for several CD47-blocking agents [16–25].
Magrolimab (Hu5F9-G4), an anti-CD47 IgG4 mono-
clonal antibody, was the first CD47-blocking agent re-
ported to interfere with pretransfusion compatibility
testing [21]. Magrolimab caused strong false-positive
results in antibody testing, including the immediate
spin (IS), room temperature (RT), and IAT phases;
however, false positivity is weak (microscopic) or absent
in DAT and antigen testing [20–24]. The use of non-IgG4
reactive anti-human globulin and multiple rounds of
allogeneic adsorption were effective in resolving the in-
terference. SRF231, another anti-CD47 IgG4 monoclonal
antibody, also interfered with pretransfusion compati-
bility testing; no spontaneous agglutination was observed
in vitro; however, strong interference was detected in the
IAT phase [25]. In contrast, other CD47-blocking agents,
such as ontorpacept and AO-176, have been reported to
cause minimal erythrocyte binding [26, 27]. However,

whether such agents are interference-free in pre-
transfusion compatibility testing remains unclear because
hemagglutination reactivity can be augmented in the
antiglobulin phase.

Evorpacept, also known as ALX148, is a CD47-blocking
fusion protein comprised a high-affinity engineeredD1 domain
of SIRPα and an inactive human IgG1 Fc domain [28], de-
signed to minimize dose-dependent cytopenias. Currently,
evorpacept is being studied in numerous clinical trials in
combination with conventional chemotherapy or immune
checkpoint inhibitors for patients with various advanced can-
cers (NCT03013218, NCT04417517, NCT04675294,
NCT04675333,NCT04755244,NCT05002127,NCT05025800,
NCT05027139, NCT05167409, NCT05467670, and
NCT05524545). Similar to other CD47-blocking agents,
interference in pretransfusion compatibility testing has
been reported in patients using evorpacept, which may
impact interpretation of on-treatment unexpected RBC
antibody identification [16–19]. Previously reported
pattern of interference by evorpacept was considerably
different from that of magrolimab. In contrast to ma-
grolimab, evorpacept did not cause spontaneous ag-
glutination, DAT was positive, and strong interference
was primarily observed in the IAT phase and not in the
IS or RT phases during antibody testing [18, 19]. For
patients receiving evorpacept, blood type and baseline
unexpected antibody status are determined before
starting treatment, often with extended RBC antigen
genotyping and/or phenotyping. This information is
used to guide RBC transfusion while receiving evor-
pacept treatment. Previous in vitro studies have iden-
tified interference caused by evorpacept at plasma
concentrations up to 500 μg/mL. Several mitigation
strategies, including allogeneic adsorption, soluble
CD47, and high-affinity SIRPα monomers, have been
suggested for resolving the interference. Although some
have been shown effective, routine use of these methods
in clinical laboratories does not seem practical due to
efficacy, material availability, and high cost. Further-
more, in a phase 1 dose-escalation study, the maximum
administered dose of evorpacept was 30 mg/kg once
every other week, which was consistent with a maximum
plasma concentration of 701 ± 169 μg/mL [29].

Despite previous studies, continued investigation of
evorpacept interference and possible strategies for miti-
gation is warranted, as a robust and practical solution
would optimize the pretransfusion testing process. It is
necessary to further assess the interference of evorpacept
in pretransfusion compatibility testing and investigate
potential mitigation strategies under high plasma con-
centrations of evorpacept that can be practically im-
plemented for routine use in blood banks. In this in vitro
study, the interference of evorpacept in pretransfusion
compatibility testing was evaluated beyond the maximum
plasma concentration previously reported. In addition,
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Evo-NR, a newly developed potential mitigation agent for
proof-of-concept testing, which is a high-affinity chi-
meric anti-SIRPα monoclonal antibody containing a
mouse Fc region, was evaluated to resolve the effect of
evorpacept in pretransfusion compatibility testing.

Materials and Methods

Samples
Residual blood samples from routine pretransfusion compat-

ibility testing were collected: group AB, D+ plasma with no un-
expected antibody, anti-E or anti-Jka antibody, and group O, D−−
RBCs. Samples were carefully selected after confirming the results
of ABO typing, RhD typing, RhCE typing, antibody screening, and
antibody identification.

Serologic Testing of Evorpacept-Spiked Plasma
To assess the interference induced by evorpacept in indirect

antiglobulin testing (IAT), evorpacept (ALX Oncology, South
San Francisco, CA, USA) was spiked into residual plasma without
unexpected antibodies. Briefly, group AB, D+ plasma without
unexpected antibodies were pooled, and evorpacept was added to
the pooled plasma at final plasma evorpacept concentrations of
0.1, 1.0, 10.0, 100.0, 1,000.0, and 2,000 μg/mL. The highest
concentration of 2,000 μg/mL was expected to be above that
reported in patients participating in recent dose-escalation
clinical trials [29]. Manual antibody screening tests were per-
formed using gel IAT (ID-Card LISS/Coombs, Bio-Rad, Cressier,
Switzerland) with four RBC reagents: R1R1 (DCe/DCe) and
R2R2 (DcE/DcE) RBCs from ID-DiaCell I-II (Bio-Rad), rr (ce/ce)
RBCs from ID-DiaPanel (Bio-Rad), and an in-house manufac-
tured 0.8% suspension of group O+, D−− RBCs. Automated
antibody screening tests were also performed with the same set of
evorpacept-spiked samples using two automated immunohe-
matologic analyzers: a solid-phase red cell adherence (SPRCA)
testing platform Galileo Neo (Immucor, Norcross, GA, USA)
with Capture-R Ready-Screen cells (Immucor) and the
erythrocyte-magnetized technology (EMT)-based QWALYS 3
(Diagast, Loos, France) with HEMASCREEN cells (Diagast). To
assess the carryover effect in automated analyzers, evorpacept-
spiked samples were first analyzed, and blank plasma was sub-
sequently tested three times consecutively in each device.

We intended to prevent the binding of evorpacept to RBCs by
neutralizing evorpacept in the plasma with Evo-NR. To assess the
mitigation capacity of Evo-NR, 1-, 2-, 3-, 4-, 5-, and 6-fold molar
excess of Evo-NR was added to evorpacept-spiked plasma samples
at concentrations of 0.1, 1, 10, 100, 1,000, and 2,000 μg/mL and
incubated for 30 min at RT. Manual antibody screening tests were
performed using gel IAT (ID-Card LISS/Coombs, Bio-Rad) with
three RBC reagents: R1R1 (DCe/DCe) and R2R2 (DcE/DcE) RBCs
from ID-DiaCell I-II (Bio-Rad) and rr (ce/ce) RBCs from ID-
DiaPanel (Bio-Rad). In addition, we demonstrated the resolution
of evorpacept interference using Evo-NR in plasma samples
containing alloantibodies. Anti-E and anti-Jka were chosen be-
cause both antibodies cause clinically significant hemolytic
transfusion reaction, and anti-E is most frequently observed an-
tibody against Rh complex, and anti-Jka generally requires IAT
phases due to its low reactivity [30]. Group AB, D+ plasma samples
with anti-E or anti-Jka antibodies were tested by manual antibody
screening using the same gel IAT method described above to
obtain the initial baseline results. After being spiked with evor-
pacept to a plasma concentration of 2,000 μg/mL to induce in-

terference, the samples were subsequently tested before and after
being spiked with a 6-fold molar excess of Evo-NR, followed by a
30-min incubation at RT. The E, Jka, and Jkb phenotypes of R1R1
(DCe/DCe), R2R2 (DcE/DcE), and rr (ce/ce) cells used were
E−Jk(a−b+), E+Jk(a+b−), and E−Jk(a+b−), respectively.

Serologic Testing of Evorpacept-Coated RBCs
To assess evorpacept interference in direct antiglobulin testing

(DAT) and extended blood group antigen typing at IAT phase, rr
(ce/ce) RBCs (Panoscreen, Immucor) of Fy(a+b−), S−s+ pheno-
type were selected as CD47 is the most abundant in rr (ce/ce) RBCs
[10–12, 14]. Fy(a+b-) and S-s+ phenotype was selected to in-
vestigate the mitigation capability of Evo-NR in antigen typing at
the IAT phases. In vivo binding of evorpacept to the RBCs of
patients was mimicked by in vitro incubation of one volume of
RBCs, with two volumes of 10 μg/mL evorpacept-spiked plasma at
37°C for 30 min, followed by two washes with normal saline. DAT
for evorpacept-coated RBCs was performed via the tube method
with Gamma-clone anti-IgG (Immucor). To dissociate evorpacept
from the RBCs, 500-, 1,000-, 1,500-, and 2,000-fold molar excess of
Evo-NR was added to one volume of evorpacept-coated RBCs,
incubated for 2 min at RT, and washed twice with normal saline.
For comparison, 10 volumes of ethylenediaminetetraacetic acid/
glycine hydrochloric acid (EGA) elution solution and phosphate-
buffered saline (PBS) were separately added to one volume of
evorpacept-coated RBCs and incubated. After incubation, another
round of DAT was performed. Additional antigen typing was
performed with pre- and post-Evo-NR-treated RBCs using tube
IAT with ORTHO Sera anti-Fyb and anti-S murine monoclonal
antibodies (Ortho-Clinical Diagnostics, Raritan, NJ, USA) and
Gamma-clone anti-IgG (Immucor).

Flow Cytometry
Flow cytometry was performed to evaluate the attachment of

evorpacept to RBCs and the neutralizing or dissociation capa-
bilities of Evo-NR. The following three mixtures were prepared:
25 μL evorpacept-spiked plasma (0.1, 1, 10, 100, 1,000, and 2,000
μg/mL) was mixed with 50 μL 0.8% rr (ce/ce) RBCs (ID-DiaCell
III, Bio-Rad); 25 μL evorpacept-spiked plasma (2,000 μg/mL)
preincubated with 1-, 3-, 6-, and 9-fold molar excess of Evo-NR
was mixed with 50 μL 0.8% rr (ce/ce) RBCs (ID-DiaCell III); and
one volume of 3% rr (ce/ce) RBCs (Panoscreen, Immucor), pre-
incubated with two volumes of 10 μg/mL evorpacept-spiked
plasma followed by two washes with normal saline, was mixed
with 10 volumes of EGA or PBS, or 500-, 1,000-, 1,500-, and 2,000-
fold molar excess of Evo-NR. FITC-conjugated F(ab’)2 goat anti-
human IgG (Jackson ImmunoResearch, West Grove, PA, USA)
was used for staining, as described in a previous study [18]. The
test results were compared to those obtained using a blank plasma
sample as a negative control. Approximately 20,000 events were
acquired on a flow cytometer (FACSVerse, BD Biosciences, San
Jose, CA, USA) for each mixture, and RBCs were gated using
forward and side scatter parameters.

Results

Interference of Evorpacept in Plasma Samples and the
Mitigation Capability of Evo-NR
The summary of serologic test findings on evorpacept

interference and mitigation using Evo-NR is described in
Table 1. Panreactive interference was observed in both
manual and automated antibody screening tests at plasma
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evorpacept concentrations as low as 0.1 μg/mL (online
suppl. Table S1; for all online suppl. material, see https://
doi.org/10.1159/000534273). The strength of hemagglu-
tination was 2+ to 3+ in the manual gel card method, with
the D−− cell showing weaker reactivity than the cells of
other phenotypes. Strong reactivity (4+) was observed at
all evorpacept concentrations in both automated ana-
lyzers (online suppl. Table S1). Flow cytometric analysis
confirmed evorpacept binding to RBCs, showing satu-
ration at an evorpacept concentration of 1 μg/mL
(Fig. 1a). Noticeable carryover was observed in plasma
evorpacept concentrations starting from 10.0 μg/mL and
1,000.0 μg/mL for SPRCA and EMT methods, respec-
tively, affecting subsequent blank samples in automated
analyzers (online suppl. Table S1). For alloantibody-
positive samples, the presence of anti-E and anti-Jka

wasmasked by panreactivity in evorpacept-spiked plasma
(online suppl. Table S2).

To resolve evorpacept-induced interference in IAT, 6-
fold molar excess Evo-NR-treated plasma showed com-
plete resolution of the interference caused by the highest
plasma evorpacept concentration of 2,000 μg/mL (online
suppl. Table S2). At lower concentrations, a smaller
amount of Evo-NR could clear the effect of evorpacept;
however, at least a 3-fold molar excess of Evo-NR was
required. The addition of Evo-NR to evorpacept-spiked
plasma samples containing anti-E or anti-Jka successfully
resolved the interference, revealing the corresponding

alloantibody patterns (online suppl. Table S2). In flow
cytometric analysis, the addition of Evo-NR remarkably
reduced the binding of evorpacept to RBCs, with the
mean fluorescence intensity reaching a plateau at an
approximately 3-fold molar excess of Evo-NR (Fig. 1b).
Although a 6-fold molar excess of Evo-NR was sufficient
to resolve the interference in serological testing, a min-
imal degree of evorpacept binding was still detected in
flow cytometry, even when treated with a larger amount
of 9-fold molar excess. Overall, evorpacept interference in
plasma samples was identified in multiple platforms, and
Evo-NR effectively resolved the interference.

Interference of Evorpacept in RBC Samples and the
Mitigation Capability of Evo-NR
The initial baseline DAT result for evorpacept-coated

RBCs was 2+ (Table 1). The DAT results were the same
after EGA or Evo-NR treatment. Similar to PBS, neither
EGA nor Evo-NR could successfully reduce the reactivity
of DAT. The Fyb and S antigen typing results (IAT) for
evorpacept-coated RBCs before and after Evo-NR
treatment also showed 2+ reactivity, resulting in false-
positive results. Flow cytometry revealed partial disso-
ciation of evorpacept from RBCs after EGA and Evo-NR
treatment (Fig. 1c). Although a ≥500-fold molar excess of
Evo-NR showed higher dissociating power than EGA, the
mean fluorescence intensity of Evo-NR-treated RBCs
were still considerably greater than the negative control

Table 1. Summary of serologic testing on evorpacept interference and mitigation using Evo-NR

Test Results

Antibody screening/identification (IAT)
Interference test (evorpacept-spiked plasma)

Manual gel method
Plasma without unexpected antibody Panreactive (2+ to 3+)
Plasma with anti-E or anti-Jka Panreactive (3+)

Automated analyzer
SPRCA (Galileo Neo, Immucor) Panreactive (4+), carryover at evorpacept 10.0 μg/mL or higher
EMT (QWALYS 3, Diagast) Panreactive (4+), carryover at evorpacept 1,000.0 μg/mL or

higher
Mitigation test (evorpacept-spiked plasma, Evo-NR
incubation)

Manual gel method
Plasma without unexpected antibody Not reactive at 3- to 6-fold molar excess Evo-NR
Plasma with anti-E or anti-Jka Anti-E and anti-Jka identified at 6-fold molar excess Evo-NR

RBC antigen typing (rr [ce/ce], Fy[a−b+], S−s+ RBCs)
Interference test (evorpacept-coated RBCs)

DAT Reactive (2+)
Fyb and S antigen (IAT) Reactive (2+)

Mitigation test (evorpacept-coated RBCs, Evo-NR
incubation)

DAT Reactive (2+) at 2,000-fold molar excess Evo-NR
Fyb and S antigen (IAT) Reactive (2+) at 2,000-fold molar excess Evo-NR

SPRCA, solid-phase red cell adherence; EMT, erythrocyte magnetization technology; RBC, red blood cells; DAT, direct anti-
globulin test; IAT, indirect antiglobulin test.
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and were similar to the evorpacept-spiked plasma of 0.1
μg/mL (which showed a 2+ reactivity in serology).
Overall, in the platforms evaluated, evorpacept inter-
ference in RBC samples was identified, but Evo-NR and
EGA were unable to fully resolve the interference.

Discussion

To the best of our knowledge, this is the first study
demonstrating the interference of evorpacept in pre-
transfusion compatibility testing at high plasma con-
centrations of up to 2,000 μg/mL, with the inclusion of the
carryover effect in automated analyzers and assessment of
the capability of a new mitigation agent, Evo-NR. In this
study, evorpacept-spiked plasma was panreactive with all
reagent RBCs in IAT, as previously reported [18]. Dif-
ferences in reactivity were minimal among the cells of
various Rh phenotypes, with the lowest reactivity being
2+ in D−− RBCs up to a concentration of 100 μg/mL.
Unlike daratumumab, which only produced weak posi-
tive panreactivity to panel RBCs [1], evorpacept produced
moderate to strong reactions, even at a low concentration

of 0.1 μg/mL. This may be because CD47 is more highly
expressed in RBCs than CD38 [24] and/or the picomolar
binding affinity of evorpacept to CD47 [28] versus
nanomolar binding of daratumumab to CD38 [31].
Additional speculations can be made based on the greater
reactivity observed in plasma containing evorpacept
compared with daratumumab. Evorpacept may have a
greater carryover effect than daratumumab does. The
carryover of daratumumab during antibody screening
test was described in a solid-phase instrument, TANGO
optimo (Bio-Rad) [32]. However, in our institution,
daratumumab carryover in automated analyzers using
SPRCA (Galileo Neo) and EMT (QWALYS 3) methods
has been considered insignificant because carryover
problems have not been identified until now. In contrast,
evorpacept showed considerable carryover effects on both
platforms, particularly in Galileo Neo. Although we
cannot speak to the occurrence of this issue on other
platforms yet, it would be advisable for blood banks to be
informed about the history of evorpacept administration
prior to pretransfusion compatibility testing. Blood banks
should either evaluate the specific automated platforms
used for antibody testing to avoid potential false-positive

a

b

c

Fig. 1. Flow cytometric analysis of evorpacept binding and the mitigation effect of Evo-NR. a Evorpacept-spiked
plasma. b Evorpacept plasma with Evo-NR treatment. c Evorpacept-coated RBCs with Evo-NR treatment. The
horizontal axis shows FITC fluorescence intensity, and the vertical shows the number of cells. EGA, ethyl-
enediaminetetraacetic acid/glycine hydrochloric acid; MFI, mean fluorescence intensity; RBC, red blood cell.
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test results or consider the use of manual testing methods.
Additionally, similar to daratumumab, which can cause
pretransfusion serological testing interference for up to
6 months after administration [29, 33], it may take several
months for evorpacept-induced interference to resolve
after the cessation of treatment.

While the use of DTT has been generally adopted as a
feasible method to resolve the interference by anti-CD38
in pretransfusion compatibility testing [1–3], a reliable
and practical method to eliminate evorpacept-induced
interference has not yet been established. Although
multiple rounds of allogeneic adsorption and high vol-
umes of soluble CD47 (50–100-fold molar excess) or
high-affinity SIRPα monomers (300-fold molar excess)
have been reported to affect the elimination of
evorpacept-induced interference in IAT [16–19], these
methods are either laborious or cost-ineffective for daily
use in the blood bank. In this study, Evo-NR successfully
negated evorpacept-induced interference in antibody
screening tests and enabled accurate identification of
alloantibodies using only a small amount (3–6-fold molar
excess) compared with soluble CD47 and high-affinity
SIRPα monomers. Evo-NR neutralizes free evorpacept in
the plasma by binding to the SIRPα domain, which is not
expressed in RBCs. Therefore, unlike DTT treatment,
which leads to the denaturation of RBC antigens con-
taining disulfide bonds, including those from the clini-
cally important Kell blood group [34], Evo-NR likely has
no or minimal effect on the antigens of RBCs. Hence, it is
expected that performing pretransfusion compatibility
test using Evo-NR would enable safe transfusion without
additional RBC antigen typing.

Although it did show some effect in flow cytometry,
Evo-NR was incapable of sufficiently kicking off RBC-
bound evorpacept, as shown in serologic testing. The
possible reason for this is that Evo-NR and CD47 may
target overlapping epitopes on evorpacept. Anti-SIRPα
monoclonal antibodies targeting different epitopes on
evorpacept may be able to bind to the evorpacept/CD47
complex and displace evorpacept from RBCs sufficiently
to resolve the interference in DAT and RBC antigen
typing. For antigens not requiring IAT for typing, this
may be of less significance because a previous study
revealed that antigen phenotyping can be conducted
without interference at the IS and RT phases even after
the administration of evorpacept [18]. However, antisera
reagents that require IAT for testing differs according to
manufacturer and supply. If the patient requires trans-
fusion of antigen-matched RBCs to avoid alloimmuni-
zation, extended RBC phenotyping or genotyping prior to
use of evorpacept would be recommended as Evo-NR
cannot solve interference in antigen typing (such as Fyb

and S in this study) which requires the IAT phase.
Another limitation of Evo-NR is that because it specifi-
cally targets the SIRPα domain, it is expected to be in-

effective in resolving the interference by anti-CD47
monoclonal antibody-based drugs. However, it has the
potential to be useful in mitigating the interference by
CD47-blocking agents that are similarly structured on a
SIRPα fusion protein, such as TTI-621.

For the transfusion of patients receiving CD47-blocking
agents, alternative mitigation strategies can be considered.
A universally applicable method is to transfuse pheno-
typically and/or genotypically matched RBCs. This ap-
proach can be helpful for preventing alloimmunization,
leading to potential hemolytic transfusion reactions, which
is well demonstrated in cases of safe transfusion in patients
on evorpacept using prior genotypic blood group data via
next-generation sequencing [35]. Although there can be
debate on the appropriate extent of the type of antigens that
need to be matched before RBC transfusion, this approach
is particularly useful when serologic methods have limi-
tations in resolving the problem. Although blood group
phenotyping and genotyping are still useful for chronically
transfused patients requiring the transfusion of antigen-
matched RBC to significantly reduce the risk of alloim-
munization, the routine use of Evo-NR may be able to
diminish the needs for routine blood group phenotyping
and genotyping prior to evorpacept use by enabling an-
tibody screening and IAT crossmatching. This would be
particularly helpful for patients who require urgent
transfusion because finding antigen-matched RBC may
take significant amount of time and resources. Patients
referred from an outside hospital with unknown RBC
antigen profile could also be benefitted. In addition,
transfusion of antigen-matched RBCs still has the risk of
hemolysis due to antibodies that are missed out depending
on the extent of antigen matching. Evo-NR would have the
potential to allow IAT crossmatching to cover this problem.

Our study had some limitations. First, because this was
an in vitro study, the in vivo interaction between RBCs
and evorpacept was not investigated. No apparent
downregulation or deterioration of CD47 has been re-
ported in patients using evorpacept; however, long-term
in vivo exposure to evorpacept may have unforeseen
effects on pretransfusion compatibility testing. Second, all
serologic tests on the plasma were conducted in the IAT
phase. It would be best if we evaluated IS and RT phases
in extended concentration; however, in this study, we
focused on IAT because IAT is capable of detecting most
clinically significant antibodies, and evorpacept-induced
interference was not observed in the IS and RT phases at
concentrations ≤500.0 μg/mL in the previous study [18].
However, interference at an extended concentration
(1,000–2,000 μg/mL) in the IS and RT phases has not
been investigated, and therefore, currently remains un-
clear. Third, as identification of antibodies other than
anti-E and anti-Jka under Evo-NR was not tested, the
possibility that unexpected interaction between Evo-NR
and the RBC antigen or antibody may hinder the accurate
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identification of other clinically significant antibodies was
not evaluated. Future studies on the validation of Evo-
NR’s ability to mitigate evorpacept interference using
patient samples are anticipated.

Conclusions

In summary, we demonstrated the effect of evorpacept in
pretransfusion compatibility testing at high plasma con-
centrations up to 2,000 μg/mL in IAT, which was in line
with the findings from previous studies, and successfully
resolved the interference with the use of Evo-NR. Evor-
pacept showed constant panreactivity and a carryover effect
at high concentrations. Although the ability of Evo-NR to
kick off RBC-bound evorpacept was limited, its ability to
effectively mitigate evorpacept-induced interference in
antibody screening has the potential to be considered a
practical and efficient solution than previously suggested
methods and support RBC transfusion for patients un-
dergoing evorpacept treatment. CD47-blocking agents have
shown promising results as immunotherapy candidates for
the treatment of cancer. The fast track designation by the
United States Food and Drug Administration was granted
for the development of magrolimab and evorpacept. As
these agents are already being used in hospitals conducting
clinical trials and are expected to potentially be available in
the market in the coming years, it is necessary for clinicians
and blood banks to recognize and prepare for the inter-
ference caused by evorpacept and other CD47-blocking
agents and their mitigation strategies.
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