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Abstract: Daratumumab, a monoclonal antibody therapeutic, is highly efficacious and
widely used in all stages of multiple myeloma and amyloidosis and has promising activity
in other hematologic disorders. Daratumumab interacts with red blood cells, interfering with
pre-transfusion testing. This interference can lead to compromising transfusion safety,
extensive blood bank work ups and delays in provision of compatible units. Several methods
have been developed to negate daratumumab interference with indirect antiglobulin testing.
They are based on 1) standard blood bank techniques including dithiothreitol and enzymatic
treatment of reagent cells, using reagent red blood cells negative for CD38, ii) blocking
CD38 antigens on reagent or donor cells, iii) neutralization of anti-CD38 antibody in patient
plasma prior to testing, and iv) extended antigen typing of patient red blood cells in
conjunction with provision of phenotypically matched units for transfusion.
Implementation of those methods by the blood bank should be a planned effort coordinated
with the patient’s clinical team. Timely involvement of blood bank and transfusion services
and educational efforts by both blood banks and clinical providers can improve the overall
daratumumab safety profile in regard to blood transfusion.
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Introduction

Pre-transfusion testing is a cornerstone of safe blood transfusion practices.’ Principal
components of pre-transfusion testing consist of recipient’s and donor’s blood typing,
detection of red blood cell (RBC) antibodies in recipient’s plasma, selection of
compatible blood units including extended typing beyond ABO/Rh when clinically
significant alloantibodies are identified, and finally confirming compatibility by ser-
ologic crossmatching. Interference with pre-transfusion testing can lead to compro-
mised transfusion safety, extensive blood bank work-ups and delays in the provision of
compatible RBC units. Drug interference can be observed as a drug-induced immune
hemolytic anemia, in either a drug-dependent fashion or through drug-independent
antibodies that are serologically indistinguishable from idiopathic warm autoantibodies
that can persist after the offending agent is removed or metabolized. A new challenge is
presented by a new generation of monoclonal antibody therapeutics such as anti-cluster
differentiation (CD)-38 and Anti-CD47 that target antigens expressed by hematological
malignancies that are also expressed by RBCs.>” Most notable is the Anti-CD38
monoclonal antibody daratumumab, targeting multiple myeloma, which has gained
wide attention for its clinical utility and will be further discussed.*
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Daratumumab in the Treatment of Plasma

Cell Neoplasms
Plasma cell neoplasms, mostly myeloma but also closely
related disorders such as amyloidosis, account for approxi-
mately 10% of all hematologic malignancies and remain
largely incurable. In 2021, the American Cancer Society
estimates 34,920 newly diagnosed cases and about 12,410
deaths attributed to MM.® Daratumumab is a humanized
IgGlk monoclonal antibody targeting CD38, a surface
protein highly expressed in multiple myeloma (MM)
cells. Human CD38 antigen is a 46 kDa, type II transmem-
brane glycoprotein which functions as an ADP-ribosyl
cyclase. In addition to its expression on plasma cells and
malignant myeloma cells, CD38 is also expressed at low
levels on other hematopoietic cells, including RBCs and
epithelial cells.” Its expression may be stimulated by
proinflammatory cytokines in patients with cancer.”®
Daratumumab effectively induces antibody dependent
cellular toxicity (ADCC), complement dependent cytotoxi-
city, antibody dependent cellular phagocytosis (ADCP),
and apoptosis in MM cells’ and has become one of the
most effective drugs for treatment of myeloma.'® It was
first approved by the United States Food and Drug
Administration (FDA) for use in adult patients in late
2015. Initially approved as monotherapy for multiple mye-
loma patients with double-refractory disease who failed at
least three prior lines of therapy, it has since been incor-
porated in front-line treatment and is mostly used in com-
bination with other agents such as proteasome inhibitors,
imids and corticosteroids.'"'* Such triplet or quadruplet
therapies have dramatically improved response, response
duration, and life-expectancy of patients with multiple
myeloma. Daratumumab is also one of the most active
agents approved for treatment of amyloidosis. It has occa-
sionally been used for treatment of delayed RBC engraft-
ment occurring after stem cell transplant, and it has shown
promise in treatment of T-ALL."*'* Initially daratumumab
was given intravenously. It frequently causes infusion-
related toxicity such as fever, rigors, flushing, and in
extreme cases anaphylactic shock. This is prevented by
premedication with steroids, antihistamines, and acetami-
nophen. A more recent formulation combines daratumu-
mab with hyaluronidase (Darzalex Faspro™, Janssen
Biotech, Horsham, PA) and is administered subcuta-
neously with better tolerance. Premedication is still
required. The half-life of daratumumab, like that of other
antibody treatments, is measured in weeks. It is dosed

weekly or every other week during initial treatment. In
many patients this is followed by monthly maintenance
treatments so that detectable blood levels are present
throughout treatment. Several other CD38 antibody thera-
pies are in development, including isatuximab and
MOR202."

No significant clinically detectable hemolysis has been
observed to preclude daratumumab therapy in MM
patients. However, therapy-related anemia may be
observed requiring RBC transfusion.'®'” Interestingly,
Schuetz et al. found that daratumumab may be an effective
therapeutic agent against autoimmune hemolytic anemia
(AIHA) post-hematopoietic stem cell transplantation
(HSCT) refractory to established first and second-line
therapies. The mechanism of action to induce rapid remis-
sion of AIHA post-HSCT is now known, and use should
be confined to those with life-threatening disease unre-
sponsive to established therapies.'®

Daratumumab interference with serological testing in
transfusion medicine and other laboratory tests including
serum protein and immunofixation electrophoresis and
flow cytometry have been readily observed. Despite pro-
mising benefits, concerns have been raised regarding dar-
interference with

atumumab serological testing and

transfusion safety, particularly in urgent situations.

Daratumumab Interferes with
Serological Testing in Transfusion

Medicine

Daratumumab does not interfere with ABO/RhD typing or
with
known to cause interference with serological testing,

immediate-spin crossmatches. Daratumumab is
including red cell antibody screening, antibody identifica-
tion and cross-matching based on indirect antiglobulin
testing (IATs)."” Routine pre-transfusion testing algorithm
consists of ABO/Rh typing, antibody detection and identi-
fication, direct antiglobulin test (DAT), and crossmatching
whether a patient is on daratumumab or not. ABO typing
consists of a forward type that identifies antigens present
on the RBC surface by mixing patient’s RBCs and anti-
serum (anti-A and anti-B) and a reverse type to identify
what antibodies are present in a patient’s plasma/serum by
mixing patient plasma with reagent RBCs (A and B). Rh
typing is a forward type only. Antibody screens detect the
presence of alloantibodies in a patient’s plasma by mixing
patient plasma with group O red cells of known phenotype
and observing for agglutination. The DAT identifies
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antibodies attached to red blood cells. The patient’s red
cells are screened by mixed with polyspecific DAT reagent
and confirmed by mixing with monospecific anti-IgG and
anti-C3b/d reagents. When the DAT is positive for agglu-
tination with anti-IgG reagent. Elutions may be performed
to identify the antibody of interest. Prior to issue of a RBC
unit, RBC crossmatching is performed to check for blood
compatibility. When no RBC antibody is detected, pre-
transfusion testing involves either an electronic crossmatch
(computer matches compatible units) or immediate spin to
confirm ABO compatibility. Immediate spin crossmatch-
ing mixes patient plasma with RBCs from a selected unit
at room temperature. However, when an antibody has been
detected, an antiglobulin (full or Coomb’s) crossmatch is
performed by incubating patient plasma, donor RBCs, and
AHG reagent at 37C. CD38 expression on reagent red
cells will be recognized by daratumumab and will result
in a panreactivity in vitro. Initially, it was often confused
with an antibody to a high prevalence antigen. Ficin-
treated red cells, dilution and adsorption techniques failed
to eliminate the panreactivity. The direct antiglobulin test
(DAT) can be positive following daratumumab therapy.
However, studies of patients on daratumumab, where anti-
body screening yielded positive reactions by IATs, had
negative DATs.?® Acid eluates failed to show agglutination
with patients’ own RBCs as well as donor RBCs. These
results were observed for two to six months after the last
daratumumab infusion. The positivity in IAT testing was
not unique to daratumumab but was also seen with other
anti-CD38 clones.

In patients taking daratumumab, the DAT is frequently
negative and reactivity with the patient’s own RBCs is
inconsistent, and the auto-control is frequently negative.
There is some evidence to suggest that daratumumab
induces loss of CD38 on RBCs over time.'® This confu-
sion led to unnecessary testing and significant delays in
blood provision. In the package insert, the manufacturer
recommends that patients should be typed and screened
prior to administration of daratumumab. However, another
salient point is that blood banks should be consistently
notified by providers or pharmacy when a patient is
planned to or has received daratumumab. This is also
important if daratumumab is used in outpatient setting
and for off label use in other lymphoid malignancies.*'***
Unrecognized daratumumab interference with blood bank
serologic testing can lead not only to unnecessary delays
in pre-transfusion testing but also in issuing crossmatch
RBC units as

incompatible an emergency release

procedure. This raises concerns regarding transfusion
safety due to interference with alloantibody identification
that can result in an acute or delayed hemolytic transfusion
reaction, particularly in urgent situations. Thus, methods to
mitigate daratumumab interference were widely investi-
gated and implemented in clinical practice (see Table 1
and Figure 1). Clinicians taking care of patients receiving
daratumumab should contact the blood bank to inform
them of daratumumab use when ordering a pre-
daratumumab type and screen. Algorithm for clinicians
managing patients treated with daratumumab is provided
(see Figure 2.)

Methodologies to Negate
Daratumumab Interference During
Pre-Transfusion Testing

RBCs with Destroyed or Lacking CD38

Antigens Used for Pre-Transfusion Testing
Prior studies investigating the structure and function of
CD38 revealed that the reducing agent dithiothreitol
(DTT) can denature CD38, and enzymatic digestion with
trypsin can cleave CD38 from the cell surface.®
Interestingly, it has also been reported that samples from
patients on anti-CD38 therapy can cause false positivity on
subsequent samples via carryover on solid phase instru-
ments such as the TANGO optimo (Bio-Rad Laboratories,
Hercules, CA).**

To resolve the issue of daratumumab interfering with
serological testing, Chapuy et al. investigated methods to
prevent binding of daratumumab to CD38 on reagent
RBCs.® As a model they used HL60 cells transduced
with either CD38 or green fluorescent protein (CD38
negative control). When exposed to daratumumab spiked
plasma, there was a dose dependent binding to CD38+
HL60 cells but not CD38- and controls. When CD38
+HL60 cells are incubated with 10 mmol/L DTT and 2%
trypsin, daratumumab binding decreases by 92% and 40%
respectively.

The same researchers compared the eluate reactivity of
untreated and DTT-treated RBCs incubated with daratu-
mumab. The eluates of untreated RBCs contained specific
binding to CD38+HL60 cells and a mini-5 RBC panel.
Eluates of DTT-treated RBCs had no detectable binding to
CD38+HL60 cells or the mini-panel of 5 RBCs. DTT-
blood groups include Kell, Cartwright,
John Milton Hagen, Knops,
Landsteiner-Weiner, Lutheran, and Raph.26 However,

sensitive
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Table | Key Features of Methodologies Utilized to Abrogate
Daratumumab Interference in Pretransfusion Testing

I. RBCs with lacking, diminished or destroyed CD38 antigens
used in pre-transfusion testing
Long standing technique
Highly reliable as a blood bank procedure
Training and competency of technologists well established
® Dithiothreitol (DTT)
Denatures CD38 antigen
DTT treated donor cells can be used for a crossmatch
Caution needed as DTT denatures Kell and other clinically
significant antigens
® Trypsin/Papain
Cleaves CD38 antigen
Destroys many other significant RBC antigens
Less reliable than DTT
® Cord blood cells
Lacking CD38 antigen
Cord blood cell antigen panels reagent are not routinely
available
® In (Lu) RBCs
Lacking CD38 antigen
Rare and not routinely available reagent cells
® Panels from RBC of Daratumumab treated Patients
Not standardized

Il. Blocking CD38 antigens on reagent and donor cells
Not recognized by antihuman globulin (AHG)
® Anti-CD38 F(ab’)2 fragments
Bind and mask CD38 on reagent cells
Not commercially available.
® Anti-CD38 + monospecific anti-human IgG
Pre-Adsorbed RBCs with Daratumumab blocked with mono-
specific anti-human IgG competing out AHG
® Non-human anti-CD38
Not recognized by AHG

I1l. Neutralization of anti-CD38 antibody in patient plasma
prior to IAT testing
Routine blood bank testing providing adequate anti-CD38 antibody
neutralization with:
® Anti-idiotype antibody
Commerecially available
Not typically available in standard blood bank inventory
® Soluble CD38 antigen
Requires large amounts of soluble CD38 required for neutrali-
zation of therapeutic daratumumab levels
Less efficacious than anti-idiotype
Method not standardized
® CD38 antigen from myeloma lines lysate/stroma
Difficult to standardize methodology
® Anti-CD38 aptamers

(Continued)

Table | (Continued).

IV. Extended patient antigen typing with phenotypical
matching of RBC units
Delays in transfusion if extended-match units difficult to acquire
Historically a method of choice for patients with known auto- and
allo-antibodies
Antibody identification testing not required when matched units
available
Serologic Crossmatch will be incompatible due to presence of Anti-
CD38
® Extended RBC phenotype of recipients
To be performed prior initiating daratumumab therapy
® RBC genotyping
Can be performed at any time
Universal genotyping is expensive
Extended matching not necessary if:

negative antibody screen and no prior history of auto- and allo-

antibodies

Abbreviations: AHG, antihuman globulin; DTT, dithiothreitol; IAT, indirect anti-
globulin test; RBC, red blood cells.

aside from Kell, the majority of clinically significant
alloantibodies can be ruled out. Thus, Kell negative units
are administered unless that patient is known to be
K positive. ABO and Rh typing are not affected.

Chapuy et al. published a 0.2 M DTT validation study
that investigated the applicability of the DTT method to
negate daratumumab interference through the Biomedical
Excellence for Safer Transfusion (BEST) Collaborative.?’
The study included 25 worldwide blood bank laboratories
in North America, South America, Europe, Australia and
the Asia Pacific region. The objective was to determine if
the DTT method could reliably permit alloantibody iden-
tification in the presence of daratumumab. Regardless of
the method of testing, all sites observed daratumumab
interference using patients sample with the initial antibody
screen with untreated cells. All sites correctly identified an
unknown alloantibody in samples spiked with daratumu-
mab. In a follow up survey, 84% of the respondents agreed
that the DTT method fulfills the standard of care when
evaluating patients on daratumumab and 89% of partici-
pants said they plan to use the DTT method to test samples
of patients on daratumumab.

In order to mitigate destructive effects of 0.2 M DTT
on the red cell membrane, particularly the destruction of
the Kell antigen, Hosokawa et al. created the Osaka
method.”® Their method uses 0.01 M DTT in pH 7.3
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Legend:

Daratumumaky [Anti-CD3E)
== D38
& Destroyed CD33
™ CD33 blocking reagents

S35 recantigens

-< Antl-RBE alloantibodies

=\<‘/ AHG

Remaved by washing
Figure | Methodologies utilized to abrogate daratumumab interference in pre-transfusion testing.
Notes: RBC agglutination due to presence of RBC specific alloantibodies or autoantibodies is not interfered by anti-CD38 after interventions I-Il. I. RBCs lacking CD38
antigens used in pre-transfusion testing; Il. Blocking CD38 antigens on reagent and donor cells; lll. Neutralization of anti-CD38 antibody in patient plasma prior to IAT

testing. IV. Extended patient antigen typing with transfusion of phenotypically matched RBC units does not require for RBC specific alloantibodies or autoantibodies to be
identified (It is not necessary to distinguish if RBC agglutination is due to anti-CD38 or alloantibody or autoantibody presence).
Abbreviations: AHG, antihuman globulin; IAT, indirect antiglobulin test; RBC, red blood cells.

phosphate-buffered saline (PBS) and an automatic blood
cell washing centrifuge to negate daratumumab interfer-
ence while preserving K antigenicity. In a follow up
article, the authors validated the Osaka method by
using commercially available IgM anti-B (or anti-A)
antibody as a quality control indicator instead of loss
of Kell.*® They also investigated the ability to detect
anti-K and anti-Ku in daratumumab treated individuals.
Anti-K reactivity was detected and daratumumab inter-
ference was negated. The authors do note that the Osaka
method failed to detect low-titer (<4) anti-K. Large
volumes of antigen typed RBCs can be treated with
DTT and stored in Alsever’s solution for convenience.*’

Reagent red cells treated with trypsin or ficin enzyme
are frequently used for ancillary testing. Trypsin does not
degrade Kell antigens, but does destroy a number of other
clinically significant antigens including M, N, EnaTS,
Lutheran, Ge2, Ge3, Ge4 and Ch/Rg antigens.’®!
Papain degrades antigens from Duffy and MNS blood
group systems, Ge2, Ge4 and Ch/Rg.**

There is a report that use of polybrene, a quaternary
ammonium polymer, could negate the positive results for

the IAT using standard PEG-antihuman globulin (PEG-
AHG) in patients on daratumumab therapy.*®> Polybrene
is used in many laboratories in Taiwan for antibody detec-
tion. The main limitation of the manual polybrene (MP)
test is the lack of adequate sensitivity in the Kell system.

Reagent Cells Lacking CD38 Antigen

Schmidt et al. described testing patients’ plasma against
cord blood cells.** No reactivity was observed with all
cord cells. The group tested the patients’ plasma against

[33¢1)
1

adult cells with only the antigen and no “I” on the
surface which showed weak to 1+ reactivity. They con-
cluded the cord cells express extremely low to no CD38 on
their surface. They created a cord RBC panel consisting of
6-7 antigen typed cord cells and made 3% suspensions
using Alsever’s solution. Tube testing with low ionic
strength saline (LISS) was performed, and they report
they were successful at screening and transfusing 2 dar-
atumumab patients 17 times. The method may not be
feasible in routine laboratories that do not have cord

blood cells readily available.*’
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Patient is evaluated for / treated with daratumumab '

Y
Notify Blood Bank / Transfusion service
~Does BB have ——_ .
) a protocol to eliminate S e ) Yes
== daratumumab )
T interference? _—

No
v
| RBC genotype or RBC phenotype if patient |
had no transfusion in last 3 months

d

— Does Patient havea
history of Alloantibodies e
T /Autoantibodies? __—

Yes

Ino

o B -Antibody Positive

——__ Screen? ___—

Negative
b4

v v

T Are
Alloantibodies/ _ No
_ Autoantibodies
T __identified? _—

Yes

alternative

v

Transfuse regular off the shelf RBC
Electronic crossmatch compatible

Transfuse phenotypically matched RBCs
Full crossmatch incompatible RBC are acceptabie}

Transfuse antigen negative RBCs
Full crossmatch incompatible RBC are acceptableJ

)

Figure 2 Algorithm for clinicians managing patients treated with daratumumab.
Abbreviations: AHG, antihuman globulin; RBC, red blood cells.

Alternatively, red cells that are negative for CD38 (red
cells from daratumumab patients) or In (Lu) red cells can
also be used for antibody investigations.*®

Blocking CD38 Antigens on Reagent or

Donor Cells

Another novel solution to daratumumab interference is
pre-incubation of RBC with F(ab')2
daratumumab.’’ F(ab’)2 fragments of daratumumab are

fragments of

created by digestion with pepsin. F(ab’)2 fragments bind
the same epitope on CD38 and prevent binding of RBCs
by free daratumumab. Known antibodies in patients’
plasma and serum (anti-D, anti-C, anti-E, anti-e, anti-K,
anti-Fya, anti-Lua, anti-S, or anti-M) were detected with
this is
a relatively easy to use method but requires commercial

reproducible results. According to authors,
availability and further validations.

In another attempt to alleviate daratumumab interference
but maintain the integrity of the red cell structure, Chinoca Ziza
et al. proposed the blockage monoclonal antibody protocol
(BMAP).*® Donor RBCs of known phenotype are treated
with anti-CD38 (titer of anti-CD38 was previously determined
by dilution resulting in 1+ agglutination). These anti-CD38
treated RBCs were then blocked with monospecific anti-

human IgG (Fc specific). Their experiments showed that dar-
atumumab interference was eliminated in 20 of 20 patients.
This method would ideally be performed in parallel to DTT
treatment to allow detection of alloantibodies to high preva-
lence antigens eliminated by DTT. The method has limitations
which include technical difficulty, unavailability of anti-CD38,
and need to titrate anti-CD38 prior to testing (to reduce false
positives associated with heavily coated RBCs). Of note, the
protocol was validated for noncommercial RBCs collected
within 7 days. The method has advantages of being inexpen-
sive, accurate, and possibly applicable in the future to help
negate interference by other monoclonal drugs targeting RBC
antigens. Mouse anti-CD38 neutralized the detection of human
IgG observed in daratumumab treated patient serum without
affecting controls. A similar approach can be explored during
pre-transfusion testing.*’

Neutralization of Anti-CD38 Antibody in
Patient Plasma Sample Prior to IAT

Testing

Oostendorp et al. successfully blocked interference by daratu-
mumab and other similar anti-CD38 monoclonal antibodies
using an anti-idiotype antibody and recombinant soluble CD38
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extracellular domain protein (sCD38).%° These two solutions
permitted correct irregular antibody identification. Work by
Oostendorp et al. is consistent with the work of Chapuy et al.
documenting inhibited binding of daratumumab to CD38
+HL60 cells with the addition of sCD38 which reduced dar-
atumumab  binding
Neutralization with anti-idiotype antibody reduced binding

in a dose dependent manner.”
by 95%. The neutralization methods are highly effective and
simpler to perform than DTT treatment of RBCs. Although
costs are higher and large amounts of sCD38 would be required
to treat samples from patients on daratumumab, the primary
obstacle is limited availability of reagents. In contrast, DTT is
relatively inexpensive and already standardized by blood
banks.

Another method for overcoming daratumumab inter-
ference is the use of Daudi cell stroma generated by
sonication.* Daudi B-cell stroma expresses high levels
of CD38. Adsorbing a sample of plasma with Daudi cell
stroma led to removal of daratumumab interference while
allowing detection of alloantibodies such as anti-K, anti-
Yta, and anti-Gya. According to authors, Daudi cell
stroma is relatively inexpensive and large quantities can
be stored and frozen for convenience. Interestingly,
Tremblay et al. compared the AABB standard 0.2
M DTT method with the Osaka method, and their own
Daudi cell stroma method. Treatment with Daudi cell
stroma did not affect anti-Jsb detection and displayed
reduced reactivity of anti-K. Although testing with the
Osaka method reduced daratumumab interference, there
was still K antigen loss, denaturing of Jsb, and less strong
reaction with anti-K than without 0.01 M DTT treatment.
Their findings suggest adsorption with Daudi cell stroma
cells removes anti-CD38 without compromising antibody
detection and identification. The main limitation is the
standardization of the method and the requirement of
specialized equipment such as an ultrasonic processor
and centrifuge with performance up to 20,000g.

A high affinity single-stranded DNA oligonucleotides,
aptamers, specific to daratumumab can also be used to
neutralize binding to CD38.*!

Establishing Baseline Phenotype or
Genotype Prior to Starting Treatment
with Daratumumab

Additional blood bank methods include RBC phenotyping
and genotyping. Antigen phenotyping is a routine serolo-
gic procedure and aids in selection of phenotype similar

RBC units for transfusion.*>** Extended RBC phenotyp-
ing should be performed prior to treatment with daratumu-
mab in patients who have not been transfused in the prior
3 months.

Genotyping can be performed after initiation of anti-
CD38 treatment but is expensive and can be associated
with increased turnaround times for results.’® One of the
benefits to always providing phenotypically similar RBCs
is the reduced risk of sensitization and future alloantibody
formation for the red cell antigens that are matched. Anti-
RBC alloantibodies that may be present will not react
against matched RBC units. AHG crossmatches with phe-
notypically or genotypically matched units will still be
crossmatch incompatible due to the presence of Anti-
CD38 in the patient sample.

Transfusion of RBC Units with

Incompatible Crossmatches

To aid transfusion services, the AABB published a bulletin
with
interference.*> Prior to daratumumab therapy, a baseline

recommendations for handling daratumumab
type and screen should be performed; a baseline genotype
or phenotype is also recommended. After therapy, anti-
body screening and identification should be performed
using DTT treated cells, and K-negative units should be
issued unless the patient is known to be K-positive.
Crossmatch should be performed as per standard require-
ments. Alternatively, an AHG crossmatch may be per-
formed using DTT-treated donor cells. For patients with
no history of antibodies and a negative antibody screen
using DTT-treated cells, an electronic or immediate-spin
crossmatch with ABO/RhD-compatible, K-matched units
may be performed. If an emergency transfusion is
required, uncrossmatched ABO/RhD-compatible RBCs
may be given per local blood bank practices. Current
evidence shows no increased risk of hemolysis after trans-
fusion in patients treated with daratumumab.** Further,
a recent article by Ye et al. found no significant daratumu-
mab associated difference in alloimmunization risk
between 45 MM patients receiving transfusions on daratu-
mumab and 46 MM patient receiving transfusions but not
on daratumumab as the control group. The study is limited
due to the number of patients enrolled. It may be useful to
study larger cohorts of patients receiving daratumumab to
investigate if there is a clinically significant increase in

risk of alloimmunization.*’
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Impact of Daratumumab on

Transfusion Service Costs

Anani et al retrospectively reviewed 62 patients on daratumu-
mab and compared the costs of: DTT method with K-negative
RBC transfusion, patient phenotyping or genotyping with anti-
gen matched transfusion, and combination of genotyping and
DTT treated RBC investigation with genotype predicted anti-
gen-matched RBC transfusion.*® They found that genotyping
was most cost effective in patients requiring long-term transfu-
sion when matching less than 4 antigens. Cushing et al. pub-
lished a detailed cost analysis comparing theoretical universal
genotyping with a provision of phenotypically similar RBC
transfusions versus implementation of a standardized notifica-
tion and testing/transfusion algorithm, an approach combining
DTT-based testing with selective genotyping and the provision
of phenotypically similar RBCs only for patients with clini-
cally significant antibodies.*” The targeted, standardized
approach was found to be more cost effective in a cohort of
patients followed over a year. Cost-related considerations are
especially important for mitigating daratumumab interference
in national general blood bank services and for blood banks in
developing countries where specialized reagent are not readily
available.*®

Conclusion

The prevalence of monoclonal antibody therapies will only
continue to rise. Daratumumab epitomizes the need for the
recognition of potential interferences of therapeutic agents
with pre-transfusion testing, the development of appropri-
ate methodologies to overcome these interferences as well
as good communication between the blood bank and the
treating physician in order to secure safe blood products
for the patient. Established blood banking pre-transfusion
testing standards and practices for the clinical management
of patients undergoing blood transfusions serve as building
blocks for creating pre-transfusion testing protocols for
those patients receiving monoclonal antibody therapies.
As the clinical use of daratumumab increased, several
methodologies have been utilized to resolve daratumumab
interference during pre-transfusion testing, which have
been discussed in this article. Equally as important is the
timely communication between the transfusion service and
clinical teams. Clinical providers should be aware of dar-
atumumab interference and should contact the blood bank
prior to start of Daratumumab therapy to ensure the patient
has a baseline type and screen, and that blood bank has
a protocol to negate Daratumumab interference. Emphasis

on educational efforts by blood banking and clinical pro-
fessional societies are also key for continued blood trans-
fusion safety.

Abbreviations

DTT, dithiothreitol; AHG, antihuman globulin; IAT, indir-
ect antiglobulin test; MM, multiple myeloma; RBC, red
blood cells.
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