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Positive basophil activation test
following anaphylaxis to
pertuzumab and successful
treatment with rapid
desensitization
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� The basophil activation test may be a useful tool for the
diagnosis of allergic and anaphylactic reactions to
monoclonal antibodies including pertuzumab.
Treatment of these reactions with rapid desensitization
enables patients to tolerate first-line therapy.
TO THE EDITOR:

Pertuzumab is a monoclonal antibody (MoAb) for the treat-
ment of positive human epidermal growth factor receptor 2
(HER-2) breast cancer. In patients with HER2-positive meta-
static breast cancer, the addition of pertuzumab to trastuzumab
and docetaxel has resulted in a breakthrough, because its
administration significantly increases the median overall survival
over 15 months as compared with trastuzumab and docetaxel
alone (56.5 months’ median survival vs 40.8).1 Pertuzumab was
approved by the United States Food and Drug Administration in
2012, by the European Medicines Agency in 2013, and its use in
Spain was started in 2014 once approved by the Spanish Med-
icines and Sanitary Devices Agency. To date, no cases of allergy
to pertuzumab have been reported.

We report a 38-year-old Spanish woman with HER2-positive
metastatic breast cancer who presented within 2-3 minutes of the
second administration of pertuzumab (approximately 32 mg in
20 mL) pruritus in palms and soles, sudden epigastric pain,
vomiting, dyspnea, wheezing, dizziness, and presyncope. Oxygen
saturation decreased to 84% and blood pressure to 70/40 mm
Hg. Prompt administration of 0.5 mL of intramuscular
epinephrine (1 mg/mL) followed by 200 mg of hydrocortisone, 5
mg of dexchlorpheniramine, 1 L of fluids, 2.5 mL (5 mg) of
nebulized salbutamol, and oxygen provided gradual recovery. A
tryptase serum sample collected 2 hours after the onset of
symptoms was 8.87 ng/mL (normal range, 0-11.4 ng/mL). She
had previously received 4 cycles of adriamycin, docetaxel, and
trastuzumab, without adverse reactions.

Two weeks after the reaction, the skin prick test to pertuzumab
(1.6 mg/mL, the concentration used for the infusion) and intra-
dermal (0.016 and 0.16 mg/mL) tests were negative with a good
positive control. Both skin tests were performed again 8 weeks
later with negative result as well. A basophil activation test (BAT)
was performed (1.6 mg/mL of pertuzumab) to further understand
the mechanism of the reaction and the potential for desensitiza-
tion. The BAT was found positive based on the increased
expression of CD63 and CD203c (Figure 1).2 Anti-IgE triggered a
similar CD63 and CD203c expression in the patient and control,
but pertuzumab triggered activation markers only in the patient
and was negative in the control (Figure 1). Serum baseline tryptase
at 2 weeks was found to be 2.03 ng/mL, indicating a significant
elevation during the reaction. Because IgE, basophils, and likely
mast cells were implicated in the reaction, rapid drug desensiti-
zation (RDD) was indicated and a 4-bag 16-step protocol3 was
generated because of the severity of the initial reaction (Table I).
The patient was premedicated with montelukast 10 mg/24 h and
acetylsalicylic acid 300 mg/24 h for 2 days—because both drugs
had demonstrated to block mast cell mediator related symptoms
during RDD4e20 mg of dexamethasone, and 10 mg of cetirizine
24 hours before and 10 mg of cetirizine 1 hour before the
desensitization. The patient tolerated the full dose of pertuzumab
without any adverse reaction. The patient has had 3 additional
pertuzumab desensitizations with the same protocol at 3 weeks’
intervals without significant side effects.

We report the first case of IgE-mediated anaphylactic reaction
to pertuzumab with a successful outcome through RDD. Although
the patient received steroids as premedication, these medications
have not been successful at preventing anaphylaxis to other che-
motherapies,5 and it is unlikely that they were solely responsible
for the improved tolerance and increased safety during RDD. The
mechanisms of acute reactions to MoAbs include IgE and non-IgE
anaphylactic reactions, such as the activation of basophils trough
FcgRIII by IgG antibodies, and complement activation through
IgG immunocomplexes.6 Noneantibody-mediated reactions such
as cytokine release syndromes have also been proposed as the
underlying mechanism of some reactions.7 The diagnosis of hy-
persensitivity to MoAbs is based on the timing of exposure, the
clinical manifestations, and skin testing, but in vitro tests have been
lagging to help identify the mechanism of the reaction in skin test
negative patients.8 The BAT has been used in few cases of MoAb
hypersensitivity, and expression of the activation surface markers
(eg, CD63 and CD203c) has been shown to correlate with an IgE-
mediated response.9 We demonstrate here that the BAT could be
used as a sensitive tool to assess IgE sensitization to pertuzumab. It
is possible that skin testing was negative because of the severity of
the initial reaction and refractory period, but it is more likely that a
metabolite not detected by skin testing was responsible for the
anaphylactic reaction because skin tests repeated at 8 weeks were
also negative. Tryptase was shown to have a greater than 20%
increase above baseline plus 2 ng/mL within 2 hours of the reac-
tion, which is considered a sufficient criterion for mast cell acti-
vation during the reaction.10 The case fulfills the criteria for an IgE
mechanism as suggested by a positive BAT, and of mast cell
activation by a significantly elevated tryptase.

RDD has been successfully used to treat IgE and non-IgE
hypersensitivity reactions and anaphylaxis to MoAbs such as
rituximab, trastuzumab, and infliximab.11 We present here the
first successful RDD to pertuzumab, which enabled the patient
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FIGURE 1. Flow cytometry density plots representing the basophil activation test (BAT) analysis. The expression of CD203c and
CD63 was analyzed for each condition. A-C, Plots showing the results of the patient analysis; D-F, plots showing the control study.
A and D correspond to unstimulated sample, B and E to anti-IgE (1 mcg/mL), and C and F to pertuzumab 1:500 (from a concentration of
1.6 mg/mL).

TABLE I. Desensitization protocol to pertuzumab

Step Solution Rate (cc/h)

Time

(min)

Administered

dose (mg)

Cumulative

dose (mg)

1 1 1 15 0.0004 0.0004

2 1 2 15 0.0010 0.0014

3 1 5 15 0.0021 0.0035

4 1 10 15 0.0042 0.0077

5 2 2 15 0.0084 0.0161

6 2 5 15 0.0210 0.0371

7 2 10 15 0.0420 0.0791

8 2 20 15 0.0840 0.1631

9 3 5 15 0.2100 0.3731

10 3 10 15 0.4200 0.7931

11 3 20 15 0.8400 1.6331

12 3 40 15 1.6800 3.3131

13 4 10 15 4.1654 7.4785

14 4 20 15 8.3308 15.8093

15 4 40 15 16.6616 32.4709

16 4 75 186 387.3815 420.0000

Total time 411

Solution 1: 0.42 mg of pertuzumab in 250 cc of saline solution (0.002 mg/mL).
Solution 2: 4.2 mg of pertuzumab in 250 cc of saline solution (0.017 mg/mL).
Solution 3: 42 mg of pertuzumab in 250 cc of saline solution (0.168 mg/mL).
Solution 4: 416.5 mg of pertuzumab in 250 cc of saline solution (1.666 mg/mL).
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to receive and safely tolerate first-line therapy and may result in
a significant increase in her life expectancy as shown in the
initial studies.1 RDD is demonstrated here to address reactions
to pertuzumab consistent with type I hypersensitivity reactions,
including anaphylaxis.3,11 This case illustrates a promising new
tool for the diagnosis of IgE-mediated hypersensitivity to
pertuzumab such as the BAT and the utility of RDD in
overcoming severe hypersensitivity symptoms such as
anaphylaxis.
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