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Delayed drug hypersensitivity to bortezomib: Desensitization
and tolerance to its analogue carfilzomib

To the Editor,
Bortezomib is a boronic acid dipeptide that selectively inhibits the
proteasome and is currently used as standard of care in the treat-
ment of patients with multiple myeloma (MM).22 It has been shown
to inhibit the expression of cell adhesion molecules, co-stimulatory
molecules and NF-f activation, to deplete alloreactive T lymphocytes
and to decrease Th1 cytokine production.

Cutaneous side effects related to bortezomib administration are

frequent, as reported in a phase 3 randomized study,® in which 57%

and 70% of patients experienced a grade 3 or higher skin toxicity with
subcutaneous and intravenous administration, respectively. The sever-
ity of skin reactions described in the literature includes a wide range
of manifestations, from local delayed flare reaction and perivascular
dermatitis, to symmetrical drug-related intertriginous and flexural
exanthema (SDRIFE),4 Nicolau syndrome,5 sweet and sweet-like syn-
drome,® erythema multiforme-like,” drug reaction with eosinophilia
and systemic symptoms (DRESS)® and fatal toxic epidermal necrolysis

(TEN).? T cell-mediated immunopathology is central to these severe
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delayed reactions, but effector cells and cytokines differ by clinical
phenotype.’® However, these adverse reactions are usually poorly
described and the possible mechanism of hypersensitivity not well
studied. Only in one of the cases, skin tests were performed to
demonstrate a hypersensitivity mechanism.* Nonetheless, the sensi-
tivity and specificity of the skin test with bortezomib are unknown.

We present two patients with MM that experienced a general-
ized delayed skin reaction after bortezomib subcutaneous (sc) injec-
tion, in whom hypersensitivity was shown by means of a positive
intradermal test (IDT) to bortezomib.

Patient_1 was an 82-year-old man with a past history of hyperten-
sion, dyslipidemia, ischaemic cardiopathy, hypothyroidism, benign
prostate hyperplasia and lumbar canal stenosis. He was diagnosed
with a high-risk quiescent MM in 2015. In February 2016, bortezomib
(Velcade®, Millennium Pharmaceuticals Inc., Cambridge, UK) was
started at a dose of 2.5 mg twice per week due to disease progression.
The patient presented mild erythrodermic maculopapular lesions at
the site of injection after the first and second sc bortezomib adminis-
tration. Seventeen hours after the administration of the third dose, a
generalized pruriginous macular erythrodermia affecting trunk and
thighs appeared. Neither fever or other systemic symptoms nor blood
test abnormalities were present. He was treated with oral antihistami-
nes with partial clinical improvement. In the following 5 days, two
more doses of bortezomib were administered under antihistamine
treatment. Twenty-four hours after the last administration, the patient
developed fever and the skin rash worsened. A 3-fold increase in the
number of eosinophils in peripheral blood was observed. Bortezomib
was then discontinued, and the patient was referred to the Allergy
Department. The fever subsided 48 hours later, and the skin rash
resolved after 2 weeks with subsequent desquamation.

Patient_2 was a 73-year-old woman with a past history of hyper-
tension, dyslipidemia, disease-free breast cancer pT1 NO and bronchial
hyperresponsiveness. She was diagnosed with symptomatic MM in
2017 and started treatment with bortezomib (Velcade®, Millennium
Pharmaceuticals Inc.) at a dose of 2.5 mg twice per week in June
2017. Twenty-four hours after the second sc administration of the 4th
cycle, she presented a generalized maculopapular pruriginous erythro-
derma affecting the abdomen, gluteus, internal side of thighs and arms.
She was evaluated at the Haematology Department and treated with
antihistamines and oral corticosteroids. Bortemozib was discontinued,
and the patient was referred to the Allergy department. Skin lesions

resolved after 96 hours without desquamation. When questioned, the
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FIGURE 1 Intradermal test positivity in patient 2

patient referred an itchy maculopapular rash at the site of injection
that lasted 3 days, leaving residual lilaceous hyperpigmentation, since
the second administration of the drug.

To prove a delayed hypersensitivity to bortezomib, skin tests with
bortezomib at a concentration of 1 mg/mL (undiluted) for the skin
prick test (SPT) and 0.1-0.01 mg/mL for the IDT were performed.

In both patients, SPT and IDT resulted negative after 20 minutes
but the IDT turned positive in delayed reading, after 12 hours in
patient 1 and 8 hours in patient 2 (Figure 1).

Seven patients currently tolerating bortezomib served as nega-
tive controls. After signing the informed consent, cutaneous test
were performed and SPT and IDT at 0.1 mg/mL resulted negative in
both immediate and delayed reading in all patients.

Both cases were discussed with the Haematology Department,
and since the benefits outweighed the risks in the case of Patient_1,
bortezomib was reintroduced under a desensitization protocol using
premedication with corticosteroids and antihistamines (Table 1). The
procedure was conducted without major problems and the patient
received bortezomib for 48 more weeks, until it was discontinued

due to severe gastrointestinal adverse effects.

TABLE 1 Stepped dose schedule with subcutaneous bortezomib used in Patient 1

Premedication

Day Dose Antihistamines
1 1mg 10 mg/day
3 1.5 mg 10 mg/day
10 2.5 mg 10 mg/day
17 2.5 mg 10 mg/day
24 2.5 mg 10 mg/day

Symptoms

Oral

corticosteroids Immediate delayed
30 mg/day No No

30 mg/day No No

30 mg/day No No

20 mg/day No No
None No No
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In Patient_2, bortezomib was discontinued in October 2017 since
she had reached partial response with decrease of the monoclonal
component. Nine months later, biochemical progression and new
bone lesions, with 18% of plasma cells in the bone marrow aspirate,
prompted her hematologists to consider starting another proteasome
inhibitor. Although no previous reports on tolerance to alternative
proteasome inhibitor in patients with a history of severe skin reac-
tions to bortezomib had been published, we set out to try carfil-
zomib (KYPROLIS®, Amgen Inc., Thousand Oaks, CA, USA), since its
molecular structure was different enough to predict a low level of
cross-reactivity. SPT (2 mg/mL) and IDT (0.2 mg/mL) to carfilzomib
were negative both at immediate and delayed reading. A controlled
intravenous challenge with carfilzomib (20 mg/mz) was performed in
a hospital setting in July 2018, with good tolerance. The patient
received two more cycles without any side effects.

Here, we present two new cases of confirmed delayed hypersen-
sitivity to bortezomib with positive late-reading intradermal tests
that suggest an underlying T-cell mechanism. To our knowledge, this
is the first report of a desensitization schedule to bortezomib and
the first evidence that carfilzomib is well tolerated and can be con-
sidered as a safe alternative in patients with delayed hypersensitivity
to bortezomib.
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Allergic contact dermatitis to (meth)acrylates involving nail
technicians and users: Prognosis and differential diagnosis

To the Editor,
Acrylates and methacrylates are formed by polymerization of acrylic

monomers. These monomers can cause allergic contact dermatitis,

and, in the last years, an increasing number of cases have been
reported among nail esthetics professionals and users, manifesting as

chronic hand eczema® with occupational consequences.? The aim of
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