Case Rep Gastroenterol 2021;15:657-661

Case Reports in

DOI: 10.1159/000516318 © 2021 The Author(s).
Gastroenterology Received: March 9, 2021 Published by S. Karger AG, Basel
Accepted: March 19, 2021 www.karger.com/crg
Published online: July 20, 2021

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 International License
(CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial
purposes requires written permission.

Single Case

Successful Drug Desensitization to
Ustekinumab in a Patient with Crohn’s
Disease

Barrie Cohen?  Gitit Tomer® Tatyana Gavrilova? ¢

@Division of Allergy and Immunology, Department of Pediatrics, Montefiore Medical
Center, Albert Einstein College of Medicine, Bronx, NY, USA; bDivision of Gastroenterology,
Hepatology and Nutrition, The Children’s Hospital at Montefiore, Albert Einstein College of
Medicine, Bronx, NY, USA; Division of Allergy and Immunology, Department of Medicine
and Pediatrics, Montefiore Medical Center, Albert Einstein College of Medicine, Bronx, NY,
USA

Keywords
Ustekinumab - Desensitization - Crohn’s disease

Abstract

Ustekinumab is a monoclonal antibody used as treatment for various inflammatory condi-
tions. We present a pediatric patient with Crohn’s disease who did not tolerate infliximab and
was then changed to ustekinumab. He developed anaphylaxis to the medication after the
second dose. A drug desensitization protocol was created by the allergy team leading to suc-
cessful administration of both intravenous and then subcutaneous ustekinumab. As mono-
clonal agents become mainstays of therapy for inflammatory conditions, there are increased
reports of allergic reactions. Prior reports and protocols of ustekinumab desensitization have
not been reported. This case report highlights successful desensitization to ustekinumab as
well as the importance of a multidisciplinary approach to addressing treatment needs of pa-
tients who develop life-threatening reactions to such medications.
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Introduction

Ustekinumab is a human monoclonal antibody against interleukins (IL)-12 and 23 used
in chronic autoinflammatory conditions such as psoriasis and inflammatory bowel disease
and is available in intravenous (IV) and subcutaneous (SC) forms. Ustekinumab has typically
demonstrated a favorable safety profile although rare hypersensitivity reactions have been
reported [1]. Here, we describe a patient who initially tolerated an IV dose and subsequently
developed anaphylaxis to SC ustekinumab, followed by successful IV and SC desensitizations.
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Case Presentation

Written informed consent was obtained from the patient’s parent to publish this case. A
10-year-old boy presented to allergy clinic after an allergic reaction to ustekinumab. He was
diagnosed with Crohn’s Disease (CD) (upper Gl tract,smallbowel,andileocolonicinvolvement)
6 months prior to this visit. Previous therapies included steroids, infliximab, methotrexate,
folic acid, and omeprazole. The infliximab level before the third infusion showed a level of <1
ug/mkL and elevated anti-infliximab antibodies of 48 U/mL. Subsequently, methotrexate was
added and the infusion frequency was decreased to every 4 weeks, during which the third and
fourthinfusionswere welltolerated. However, after thefifth infliximab infusion, he complained
of throat pruritus, difficulty breathing, and severe abdominal pain (although at this time,
infliximab level was 27.1 pg/mL with no detectable antibodies). He was admitted to the
hospital for observation and treated with antihistamines.

In addition to the allergic reaction, the patient had modest inflamamatory bowel disease
(IBD) symptom improvement with infliximab. Therefore, a decision was made to change
therapy to ustekinumab. The first dose of IV ustekinumab 260 mg was well tolerated and after
8 weeks, the second dose of ustekinumab (90 mg SC) was administered in the thigh. Approx-
imately 15 min after the injection, he developed urticaria on his face, neck, and legs, severe
abdominal pain, and vomiting. He was taken to the emergency department where epinephrine
and antihistamines were administered with improvement after one hour. There was no hypo-
tension or respiratory symptoms. He was admitted overnight for observation and awoke with
hives in the morning, which resolved with antihistamines. He subsequently remained
symptom-free and was discharged home. Ofnote, at the time of thisreaction, he was completing
a steroid taper of prednisone 10 mg daily.

Given the previous allergic reaction to infliximab and now anaphylactic reaction to
ustekinumab, the allergy and immunology service was consulted before switching yet again
to another biologic. After a multidisciplinary discussion, ustekinumab was decided to be the
optimal drug as he had already demonstrated clinical improvement after 2 doses. Therefore,
our team designed a 12-step, three-bag protocol for IV ustekinumab desensitization which
the patient tolerated successfully inpatient without additional premedication (shown in
Table 1). Skin testing was not performed prior to the desensitization due to patient’s anxiety.
He continued the steroid taper during the desensitization.

Due to patient preference and ease of administration, we subsequently designed a SC
desensitization protocol. Skin prick testing (SPT) with an undiluted formation and intra-
dermal testing using a 1:10 dilution, similar to protocols for other biologic agents [2], were
performed immediately prior to the SC desensitization, and both were negative. Based on
negative skin testing and the number of injections required, we utilized a modified five-step
SC desensitization protocol (shown in Table 1). He tolerated this desensitization in the outpa-
tient infusion center without premedication and no adverse reaction. Eight weeks later,
ustekinumab was successfully administered subcutaneously in the allergy and immunology
outpatient clinic as a two step protocol with one-tenth of the dose administered followed by
the remainder of the dose 30 min later.

Discussion

Biologic agents are becoming the mainstay of therapy for many immunologic disorders
butthe approach to hypersensitivity reactions to these agents still remains to be standardized.
Studies suggest that low levels of drug antibodies can sometimes be overcome by dose esca-
lation of anti-TNF therapy or addition of an immunomodulator [3]. This was the rationale for
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Table 1. IV and SC ustekinumab desensitization protocols

Solution, mg/mL, Rate, mL/hfor Time, Volume, Dose administered Cumulative
formulation IV formulation min mL administered  with this step, mg  dose, mg

IV Ustekinumab Desensitization

1 0.0101V 2.5 15 0.63 0.0065 0.0065
2 0.010 IV 5 15 1.25 0.0130 0.0195
3 0.0101V 10 15 2.50 0.0260 0.0455
4 0.010 IV 20 15 5.00 0.0520 0.0975
5 01041V 5 15 1.25 0.1300 0.2275
6 0.104 IV 10 15 2.50 0.2600 0.4875
7 01041V 20 15 5.00 0.5200 1.0075
8 0.104 IV 40 15 10.00 1.0400 2.0475
9 10321V 10 15 2.50 2.5795 4.6270
10 1.0321V 20 15 5.00 5.1591 9.7861
11 1.0321V 40 15 10.00 10.3181 20.1042
12 1.0321V 80 174.375 232.50 239.8958 260.0000
SC Ustekinumab Desensitization (90 mg/mL)

1 90 SC N/A 0 0.05 4.5 4.5

2 90SC N/A 15 0.1 9 13.5

3 90 SC N/A 15 0.2 18 315

4 90SsC N/A 15 0.25 225 54

5 90 SC N/A 15 0.4 36 90

IV, intravenous, SC, subcutaneous.

adding methotrexate and decreasing the frequency of infliximab infusions. Interestingly, the
patient had a clinical reaction to infliximab after his fifth infusion, at which time he had a
therapeutic level of infliximab but no detectable antibodies. While hypersensitivity reactions
to biologic agents are rare, their frequency is increasing as more targeted monoclonal anti-
bodies are developed and patients have multiple exposures to the drugs [4]. All efforts should
be made to safely keep patients on their optimal therapy to treat their underlying disease
appropriately, including rapid drug desensitization. To our knowledge, there are no existing
protocols for ustekinumab desensitization in either IV or SC formulations.

While drug challenges can be considered in patients with negative SPT, it is the authors’
position that if there is a convincing history for IgE-mediated reaction, a desensitization
should be pursued despite the negative, currently nonstandardized, skin test. Here, we chose
to perform a desensitization initially despite negative SPT based on the patient’s reaction of
anaphylaxis. The negative predictive value of negative skin testing for monoclonal antibodies
is unknown [5], and in previous reports, only approximately half of patients with hypersen-
sitivity reactions who ultimately required desensitization had positive skin testing to mono-
clonal antibodies [6]. However, in some cases, utilizing SPT can be useful for risk stratification
[7].

In order to allow for flexibility, after successful desensitization in the intensive care
unit or similar inpatient setting, additional desensitizations can be done outpatient [4],
as was successfully tolerated in this case. The SC protocol used here was based on a
modified version of a prior omalizumab desensitization [8] as well as several other rapid
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drug desensitization protocols of monoclonal antibodies [5]. Here, once the desensitiza-
tions were achieved, the patient tolerated routine SC treatments administered by the
gastroenterology team as single dose injections. We expect him to able to avoid another
desensitization to this agent as long as he does not miss a dose. He maintained a thera-
peutic level of ustekinumab and did not develop antibodies, though this was not checked
at the time of the reaction.

Rapid drug desensitizations are most useful in type 1 hypersensitivity reactions, as seen
in our patient, but can be used in a mixed type of reaction as well [7]. Prior to exploring alter-
native, second-line treatment options for patients’ underlying diseases, consultation with an
allergist is indicated to determine if the patient is a candidate for rapid drug desensitization.
In conclusion, we report successful desensitization to ustekinumab after anaphylaxis in a
patient with CD, in both IV and SC formulations.
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