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Teclistamab impairs detection of BCMA CAR-T cells
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Chimeric antigen receptor (CAR) T cells and bispecific antibodies are mainly used to treat hematologic
malignancies,1 including multiple myeloma (MM). MM is the second most common hematologic
malignancy and remains a largely incurable disease.2,3 It is characterized by the proliferation of clonal
plasma cells in the bone marrow2,3 and high expression of CD38 and B-cell maturation antigen
(BCMA).4 Patients who are refractory to a proteasome inhibitor, immunomodulatory agents, and
monoclonal antibodies have a poor prognosis. Therefore, new treatment strategies are necessary.5

Targeting BCMA, present on malignant and normal plasma cells, either by CAR T cells or by anti-
BCMA bispecific antibodies, has become the gold standard to treat refractory MM.5 Persistence and
expansion of CAR T cells is associated with superior outcomes.6 Therefore, the detection of CAR T
cells in the blood is an essential parameter to make clinical decisions and to define medical intervention.

However, the diagnosis of patients treated with immunotherapeutic agents may fail to reflect the correct
results. As reported previously, the treatment of patients with MM with the anti-CD38 antibody dar-
atumumab leads to an interference with blood compatibility tests, which are necessary if patients
require blood transfusions.7-9

Here, we show that teclistamab, a BCMAxCD3 bispecific antibody, can interfere with flow cytometry–
based BCMA CAR T-cell detection in the blood of patients with MM, leading to false-positive results.

To this end, we performed flow cytometry and polymerase chain reaction (PCR) analyses of EDTA- or
heparin-anticoagulated blood samples from patients with MM at the time of leukapheresis before the
treatment with CAR T cells (n = 10) and 12 to 14 days after BCMA CAR T-cell treatment (ide-
cabtagene vicleucel; Ide-cel, n = 5). The detailed experimental methods are explained in the
supplemental File.

As part of a large-scale flow cytometry analysis of the fate and immunological impact of CAR T cells, we
focused on the detection of BCMA CAR-T cells (Ide-cel) using a BCMA CAR detection reagent
(Miltenyi Biotec). The assay recognizes the binding of a biotin-labeled BCMA antigen to the antigen-
binding site of the BCMA CAR (Figure 1A). Bound BCMA was detected using a fluorescent-labeled
antibiotin antibody.10 As expected, no CAR T cells were detected in the samples of patients under-
going leukapheresis (Figure 1B). These samples served as controls for samples analyzed from day 12
to 14 after CAR T-cell treatment, the time at which the BCMA-CAR T cells were present (Figure 1C).
Surprisingly, some samples from patients undergoing leukapheresis appeared to be BCMA-
CARpositive, although CAR-T cells were not administered (Figure 1D). However, these patients
were treated with the BCMAxCD3 bispecific antibody, teclistamab, 3 to 9 days before leukapheresis.
To verify the absence of CAR T cells, we performed PCR analysis, which failed to detect any BCMA
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Figure 1. Interference of BCMA CAR-T cell detection with teclistamab. (A) Schematic overview of BCMA CAR-T cell detection. (B-D) BCMA CAR-T cell detection by flow

cytometry of 5 samples of patients with MM (B) at the time of leukapheresis and (C) 12 to 14 days after BCMA CAR-T cell treatment (Ide-cel). Furthermore, samples from

5 patients pretreated with teclistamab were analyzed (D) at the time of leukapheresis. Dashed lines indicate cutoff values for defining CAR-positive T cells. (E) (Top) schematic

overview of BCMA CAR DNA, including the location of forward (fwd) and reverse (rev) primers. (E) (Bottom) gel electrophoresis of quantitative PCR amplified BCMA CAR DNA

products from samples of patients with MM, taken at the time of leukapheresis (LP); 14 days after CAR-T cell administration (Ide-cel) (14 days) and at leukapheresis with

teclistamab pretreatment (LP + tec.). Human Growth Hormone 1 (hGH1) served as the reference gene and aqua dest. (a.d.) as the negative control. Shown is 1 experiment out of

5. The gel image was adjusted for contrast and brightness, with no nonlinear adjustments. (F) Schematic overview of the recognition of teclistamab binding to CD3 T cells using

BCMA CAR detection reagent. TM, transmembrane domain.
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CAR DNA in leukapheresis controls; whereas at day 14, after CAR
T-cell treatment, the CAR DNA test was positive (Figure 1E).

Because weeks can pass between leukapheresis and CAR T-cell
application, patients often receive bridging therapy to stop the
progression of the disease.11 Some of our patients with MM
received the BCMAxCD3 bispecific antibody teclistamab as
bridging therapy before starting BCMA CAR T-cell treatment (Ide-
cel). Teclistamab was approved by the US Food and Drug
Administration in October 2022 for the treatment of adult patients
with relapsed and refractory MM who had received at least 4
previous therapies, including a proteasome inhibitor, an immuno-
modulatory agent, and an anti-CD38 antibody.12 The European
Medical Agency recommended conditional marketing authorization
of the antibody in July 2022.13

The antimyeloma effect of teclistamab is based on its binding to
BCMA on target cells with 1 arm and to CD3 on T cells with the
other arm, thus inducing T cell activity.14 In case teclistamab binds
to CD3 T cells but not to target cells, the BCMA recognizing arm is
not occupied. In the presence of the BCMA CAR detection
reagent, which was used for the analysis of CAR expression, the
recombinant BCMA antigen could bind and induce false-positive
signals, suggesting the presence of BCMA CAR-T cells
(Figure 1F). This false-positive signal was detectable at least 9 days
after teclistamab treatment (Figure 1D). The presence of the anti-
body which was administered weekly at a dose of 1.5 mg/kg
subcutaneously agrees well with published data showing a half-life
of 3.8 (±1.7) days (individual values ranging up to 8.8 days) when
applied intravenously.15

The false-positive signal described here also occurs when teclis-
tamab is administered during treatment with CAR T cells. One
strategy to distinguish between BCMA CAR-T cells and
teclistamab-bound CD3+ T cells might be to disrupt teclistamab
binding using the reducing agent dithiothreitol (supplemental
Figure 1), as described for the CD38 antibody daratumumab,
which interferes with the blood compatibility tests.7,8 However,
care must be taken not to destroy the CAR and other surface
molecules important for immunophenotyping by flow cytometry.
Alternatively, PCR analysis of CAR DNA can be performed to avoid
manipulation of cells. However, PCR analysis, in contrast to flow
cytometry, does not allow for the identification and characterization
of CAR T-cell subsets at the single cell level nor does it provide
information on the function of CAR T cells.16

In view of the increased number of bispecific antibodies and CAR
T-cell products being developed,5 the phenomenon described here
should be considered when performing immunophenotyping by
flow cytometry of samples from patients treated with both bispe-
cific antibodies and CAR T cells targeting the same antigen. This
could also happen in case CD19 CAR T cells and CD19xCD3
bispecific antibodies are applied and detected by a CD19 antigen-
based CAR detection reagent. However, CD19 CAR antibodies
are available that circumvent this phenomenon (supplemental
Figure 2). In contrast to antigen-based CAR detection, CD19
CAR antibodies recognize the variable single chain fragment (scFv)
based on the FMC63 antibody used by all currently approved
CD19 CAR T-cell products. Alternatively, CAR T-cell determination
can always be performed using PCR analysis.
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