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Isatuximab is a novel IgG1 k monoclonal antibody used for
the treatment of refractory multiple myeloma (MM) [1]. It binds
to CD38, a transmembrane glycoprotein that is highly expressed
in MM. Polysorbate 80 is added to the formulation of isatuximab.

Two cases of type I reaction to isatuximab treated with
successful rapid drug desensitization (RDD) were recently
published [2,3]. Torres Gorriz et al [2] reported a patient
who experienced anaphylactic shock caused by isatuximab
and whose positive intradermal test (IDT) result was highly
suggestive of an IgE-mediated reaction. Hutten et al [3]
reported the case of a patient with underlying indolent systemic
mastocytosis who developed anaphylaxis to isatuximab after
retreatment and had a positive basophil activation test result.

We report 2 cases of immediate drug hypersensitivity
reactions (DHRs) to isatuximab caused by direct activation
of the complement system. Written consent was obtained
from the patients for their participation in the study and the
publication of the results.
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The first patient was a 50-year-old man with IgG kK MM.
During his first cycle of isatuximab, he developed dyspnea,
pharyngeal pruritus, and dizziness after infusion of 46.8 mL.
Treatment was stopped. His oxygen saturation was 88%
and blood pressure 40/60 mmHg. Dexchlorpheniramine,
methylprednisolone, and oxygen were administered. The
symptoms improved after 1 hour. Tryptase levels were not
measured.

Skin tests with isatuximab were performed 2 weeks later.
The results of skin prick tests (SPTs) (20 mg/mL, 2 mg/mL,
and 0.2 mg/mL) and IDTs (20 mg/mL, 2 mg/mL, and
0.2 mg/mL), were negative. A drug provocation test (DPT)
with premedication (paracetamol, dexchlorpheniramine,
dexamethasone) yielded a negative result.

The hematologist confirmed that isatuximab was the only
available treatment. DPT was ruled out after risk stratification,
and an intravenous 3-bag, 10-step RDD procedure with
isatuximab was performed according to the Ramon y Cajal
University Hospital (RCUH) protocol [4]. The patient
underwent 14 cycles of desensitization without breakthrough
reactions.

The second patient was a 68-year-old man with [gAL MM.
During his first cycle with isatuximab, he developed pruritic
hives on the abdomen, back, thighs, and right arm. His
vital signs were normal. The infusion was stopped, and
hydrocortisone and dexchlorpheniramine were administered.
The symptoms resolved after 10 minutes, and the infusion
was restarted at 25 mL/h, with new hives appearing on
the left shoulder. The infusion was stopped again, and
dexchlorpheniramine was administered.

Skin tests were performed 2 weeks later. SPTs (20 mg/mL,
2 mg/mL, and 0.2 mg/mL) and IDTs (20 mg/mL, 2 mg/mL,
and 0.2 mg/mL) were negative. DPTs with premedication
(paracetamol, dexchlorpheniramine, and dexamethasone) were
negative. DPT was not performed with isatuximab because
the patient did not give his consent, since he had already
experienced 2 reactions.

The hematologist confirmed that isatuximab was the
preferred treatment. A 3-bag, 10-step RCUH RDD protocol
with isatuximab was used. To date, the patient has tolerated
10 cycles without breakthrough reactions.

An in vitro complement activation test (CAT) was
carried out in both patients at baseline and, in one case, after
desensitization. The CAT followed the recommendations
of Weiszhar et al [5] and Szebeni et al [6]. The increase in
C3a, C5a, and SC5B9 was measured using enzyme-linked
immunosorbent assay (ELISA) kits from BD Biosciences
(Figure). Isatuximab (50 pg/mL) and polysorbate 80
(4.4 ng/nL) were incubated with patient serum in a water bath
with manual shaking every 10 minutes for 1 hour at 37°C at a
1:5 ratio. After incubation, the reaction was stopped by adding
20 volumes of phosphate-buffered saline containing 2 mM
EDTA, 25 mg/mL bovine serum albumin, 0.05% Tween 20,
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Figure. In vitro complement activation test. Isatuximab (0.4%), polysorbate 80 (4.4 pg/uL), Zymosan A (300 pg/uL), and ethanol (0.4%) were incubated
with patient serum. Complement C3a, C5a, and SC5B-9 was measured using enzyme-linked immunosorbent assay. Zymosan A was used as a positive
control of complement activation and 0.4% ethanol was used as a negative control.

and 0.01% thimerosal (pH, 7.4). Zymosan A (300 pg/uL)
was used as positive control of complement activation, and
0.4% ethanol was used as a negative control. Quantifications
were performed using commercial human C5b-9 (BD
Biosciences, Cat. No0.558315), C3a (BD Biosciences, Cat.
No. 550499), and C5a (BD Biosciences, Cat. No. 557965)
ELISA kits according to the manufacturers' instructions.
The presence of soluble complement receptor after RDD to
isatuximab was assessed with 100 pL of serum from pre- and
post-RDD samples using the soluble human complement
receptor 1 (sCR1) ELISA kit (Biomatik, Cat. No. EKU03431-
96T) (Supplementary Figure). Isatuximab and polysorbate
80 activated C3a, C5a, and sC5b-9 in vitro in both cases.
Adding polysorbate 80 to the isatuximab formulation induced
complement activation. To exclude the possibility of false-
positive results, CAT was performed in 2 patients exposed to
isatuximab who had not developed a reaction. Complement
from these patients was not activated with isatuximab or
polysorbate 80 (Figure). In patient 2, we observed an increase
in sCR1 after desensitization. There was no increase in sCR1
after administration in control 1 (Supplementary Figure).
Searching for new biomarkers to identify the underlying
endotype of DHR to monoclonal antibodies is crucial for the
diagnosis and management of type I reactions. The currently
available biomarkers for identifying the drug involved in type |
(IgE-mediated) reactions are skin testing and the basophil
activation test. DPT is considered the gold standard [7,8].
Measurement of tryptase during the acute phase enables
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assessment of mast cell degranulation, and determination of
IL-6 indicates cytokine release reactions, although it has not
proven useful for identifying the culprit drug [9]. We provide
evidence that isatuximab may activate C3a, C5a, and sC5b-9
in vitro, specifically by polysorbate 80 [10]. These findings
could offer a novel approach to diagnosing non—-IgE-mediated
type I reactions as a step before DPT, especially in the case of
life-threatening reactions. It is important to be aware of the
limitations of CAT, which remains unvalidated. Studies with
larger numbers of patients and controls are needed.

In one patient, we demonstrated that RDD induces
tolerance, which is associated with an increase in sCR1 after
desensitization (Supplementary Figure). sCR1 is a potent
inhibitor of complement activation, acting by inhibiting C3
and C5 convertase [6] and, therefore, potentially modulating
complement activation. Our findings shed light on the indication
of RDD in patients with DHR due to complement activation.

To our knowledge these are the first 2 cases of DHR
to isatuximab confirmed in vitro using the CAT with
polysorbate 80. RDD enables safe administration in
patients who experience reactions to isatuximab induced by
complement activation..
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