141

Practitioner's Corner

5. Pages A, Leduc V, De Lacoste de Laval A, Nelson JR, Pere B.
Allergy to salmon eggs without concomitant fish allergies,
three pediatric cases. Rev French Allergol. 2015;44:301-4.
6. Flais MJ, Kim SS, Harris KE, Greenberger PA. Salmon
caviar-induced anaphylactic shock. Allergy Asthma Proc.
2004;24:233-6.
7. Prados-Castaño M, Piñero-Saavedra M, Leguisamo-Milla
S, Pastor C, Cuesta J, Bartolomé B. Anaphylaxis Due to Oat
Ingestion. J Investig Allergol Clin Immunol. 2016;26:48-72.
8. Pastor C, Cuesta-Herranz J, Cases B, Pérez-Gordo M, Figueredo
E, de las Heras M, et al. Identification of major allergens in
watermelon. Int Arch Allergy Immunol. 2009;149:289-90.
9. Kondo Y, Kakami M, Koyama H, Yasuda T, Nakajima Y,
Kawamura M, et al. IgE cross-reactivity between fish roe
(salmon, herring and pollock) and chicken egg in patients
anaphylactic to salmon roe. Allergol Int. 2005:54:317-23.
10. Perez-Gordo M, Sanchez-Garcia S, Cases B, Pastor C, Vivanco
F, Cuesta-Herranz J. Identification of vitellogenin as an
allergen in Beluga caviar allergy. Allergy. 2008;63:479-80.

Rapid Desensitization to Adalimumab Is Associated
With Decreased Basophil Sensitivity
Thévenot J1,2, Ferrier le Bouëdec MC3, Buisson A4, Bommelaer G4,
D’Incan M3,5, Rouzaire P1,5,6
1
CHU de Clermont-Ferrand, Service d’Immunologie Biologique,
Pôle de Biologie et d’anatomopathologie, Clermont-Ferrand,
France
2
INRA/Agrocampus Ouest, UMR 1253, Science et Technologie
du Lait et de l'Oeuf, Rennes, France
3
CHU de Clermont-Ferrand, Service de Dermatologie, CHU
Estaing, Clermont-Ferrand, France
4
CHU de Clermont-Ferrand, Service de Gastroentérologie, CHU
Estaing, Clermont-Ferrand, France
5
UMR 1240 INSERM/IMoST UCA
6
CHU de Clermont-Ferrand, Service d’Histocompatibilité, Pôle
de Biologie et d’anatomopathologie, Clermont-Ferrand, France
J Investig Allergol Clin Immunol 2019; Vol. 29(2): 141-143
doi: 10.18176/jiaci.0350

Manuscript received May 24, 2018; accepted for publication
November 5, 2018.

Joana Cosme
Serviço de Imunoalergologia
Hospital de Santa Maria
E-mail: joanamcosme@gmail.com

J Investig Allergol Clin Immunol 2019; Vol. 29(2): 132-167

Key words: Adalimumab. Rapid desensitization. Basophil activation
test. CDsens.
Palabras clave: Adalimumab. Desensibilización rápida. Test de activación
de basófilos. CDsens.

Adalimumab is a fully human recombinant monoclonal
antibody against TNF-α that is used mainly in inflammatory
diseases such as Crohn disease and ulcerative colitis.
Immediate hypersensitivity reactions to this molecule have been
reported and may be local or systemic, ranging from pruritus
to anaphylaxis [1]. Rapid subcutaneous desensitization to
adalimumab has been undertaken by several teams and appears
to be an effective management approach, especially in patients
with no obvious alternative therapeutic options [2-5]. Rapid
drug desensitization protocols for patients who experience
hypersensitivity reactions consist of incremental, step-by-step
administration of the full therapeutic doses of the eliciting
drug [6]. Despite the absence of consensus on the appropriate
protocol, particularly for subcutaneous drugs, the few cases
reported in literature validate the concept. Here, we report
that successful desensitization to adalimumab in 2 patients is
associated with a decrease in basophil sensitivity, which we
monitored using the basophil activation test (BAT).
Patient #1 was a 30-year-old woman with severe Crohn
disease diagnosed 12 years ago. She experienced severe
urticarial lesions at the injection site within 1 hour of the first
injection of adalimumab (40 mg). This was a new course
after a 6-year interruption of treatment (colectomy surgery,
pregnancy). Patient #2 was a 38-year-old woman with severe
ulcerative colitis diagnosed 10 years ago. She reported
urticarial lesions at the injection site within 1 hour of the fifth
injection of adalimumab (40 mg). For both patients, the results
of prick testing with adalimumab were negative (100 mg/mL),
although intradermal testing at 1:1000 (injection of 0.02 mL of
© 2019 Esmon Publicidad
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a 0.1 mg/mL solution) was positive at 20 minutes, suggesting
IgE-mediated sensitization. Both patients were referred to
the dermatology department to undergo rapid desensitization
to adalimumab. Given the lack of consensus on rapid drug
desensitization, protocols were established in line with the
severity of the initial reactions in these patients. On the first
day, patient #1 underwent a 9-step desensitization protocol,
with administration of the drug at 30-minute intervals, until a
cumulative dose of 54.3 mg was reached (0.005 mg, 0.05 mg,
0.5 mg, 1.25 mg, 2.50 mg, 5 mg, 10 mg, 15 mg, and 20 mg).
This protocol was repeated every week, decreasing the number
of injections to reach only 1 injection of the therapeutic dose
(40 mg) at visit #10. Patient #2 underwent a 9-step protocol
on the first day (0.005 mg, 0.05 mg, 0.5 mg, 1.25 mg, 2.5 mg,
5 mg, 5 mg, 10 mg, and 15 mg, every 30 minutes) until a
cumulative dose of 39.30 mg was reached. The protocol
was repeated every 2 weeks, again decreasing the number of
injections to 1 injection (40 mg) at visit #12, and tolerance
was good.
We report the performance of BAT in the assessment of the
allergic nature of reactions to adalimumab (Supplementary file)
using the 2 most common markers of activation/degranulation,
namely, CD203c and CD63. Before the beginning of the
desensitization protocol, BAT with adalimumab was strongly
positive in both patients, according to the maximal percentage
of activated basophils (ie, CDmax, which is related to basophil
reactivity). We validated the specificity of this in vitro reaction
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by testing 4 patients treated with adalimumab and found
that tolerance was good in all 4 cases. All 4 patients had a
negative BAT result for adalimumab (Supplementary file).
Another parameter of BAT, CDsens, was recently reported to
be correlated with basophil sensitivity [7-9]. CDsens is defined
as 1/LC50×100, where LC50 is the lowest concentration of
allergen enabling 50% of maximum activation of basophils. We
therefore investigated CDsens during the rapid desensitization
protocol to adalimumab in both patients. BAT was repeated 3
times (visits 1, 2, and 3 for patient #1, ie, before the protocol, at
3 weeks and 6 weeks after the beginning; and visits 1, 3, and 5
for patient #2, ie, before the protocol, at 6 weeks and 10 weeks
after the beginning) (Figure). Despite the increasing clinical
tolerance to adalimumab, BAT remained strongly positive.
Indeed, CDmax remained constant (Figure) for both patients
based on both markers (CD63 and CD203c), suggesting
stable reactivity of basophils to adalimumab. However, we
observed a reduction in CDsens with the 2basophil activation/
degranulation markers, thus reflecting decreased sensitivity of
the basophils in both patients. To our knowledge, this is the
first demonstration that rapid drug desensitization is associated
with modifications in basophils, displaying a higher activation
threshold over the course of the injections.
The pathophysiological mechanisms associated with rapid
drug desensitization remain unclear. In vitro experiments and
in vivo mouse models have shown that increasing doses of an
antigen lead to prolonged hyporesponsiveness to the triggering
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Figure. Basophil activation test enabling monitoring of rapid desensitization to adalimumab. Results of BAT for the 2 study patients expressed as CD63
(left) and CD203c (right) during the rapid desensitization protocol (at V1, V2, and V3 for patient #1 and V1, V3, and V5 for patient #2). CDsens and
CDmax are specified for each test.
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dose of the desensitizing antigen [6]. Recently, BAT was shown
to be a potential biomarker for rapid drug desensitization, and
Giavina-Bianchi et al [10] demonstrated that BAT remains
positive upon sequential injection of the drug. Here, we show
that, despite the stability of CDmax, rapid drug desensitization
is associated with a decrease in CDsens, demonstrating for the
first time an in vivo impact of such protocols on the sensitivity
of human basophils. These exciting preliminary data must
be confirmed in larger studies and will help to improve our
understanding of the immunological mechanisms associated
with the clinical success of rapid drug desensitization.
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