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Abstract: This is the first report of successful deferasirox administration, using graded
challenge and treating through, in a patient with mild immediate hypersensitivity reaction.
Beginning with drug graded challenges could indicate the eliciting dose and reaction severity
which are important for the management plan in the next step. This approach could be a safe
shortcut in a stable patient with a mild reaction and a long avoidance period.

Keywords: deferasirox, drug allergy, rechallenge, desensitization, hypersensitivity, iron
overload, iron chelating agents, thalassemia, premedication

Introduction

There are three iron-chelating agents for patients with transfusion-dependent tha-
lassemia, including deferoxamine (DFO), deferiprone (DFP), and deferasirox
(DFX). There is a significant variation in the recommendations for iron chelation
therapy.' > DFX dose of 30-40 mg/kg/day could reduce serum ferritin level, liver
iron concentration (LIC), and achieved negative iron balance in transfusion-
dependent thalassemia. DFX is well tolerated in most patients. Longer-term exten-
sion studies have confirmed the efficacy and safety of DFX.*

The most common adverse events consist of gastrointestinal disturbances, skin rash,
nonprogressive increases in serum creatinine, and elevations in liver enzyme levels.
DFX is known to cause a maculopapular eruption in up to 10% of the patients. There
were reports regarding successful DFX desensitization for delayed-type drug hypersen-
sitivity reactions (DHR), including maculopapular eruption and erythema multiforme.>
Those protocols took several days to achieve the target dose. There have been no reports
on a challenge-proven immediate hypersensitivity reaction. Therefore, we report a case
of challenge-proven immediate hypersensitivity reaction and successful DFX graded
challenge with treating through the reaction.

Case Presentation

A 50-year-old woman with B-thalassemia/Hb E and secondary hemochromatosis due
to blood transfusion since the age of eight. She was initially prescribed oral DFP for
the treatment of iron overload, but she developed DFP-induced agranulocytosis,
leading to drug discontinuation. After 2 months, her white blood cell count returned
to normal range. DFX was prescribed as an alternative for iron chelation in
May 2006. Three hours after taking 1000 mg of DFX, she had a generalized pruritic
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rash and swollen eyelids. The hematologist discontinued the
drug and prescribed Hl-antihistamine with prednisolone,
20 mg/day, for 3 days. The rash was completely resolved
without hyperpigmentation within 1 day. Subcutaneous
injection of DFO was then used as the single iron-
chelating agent from the years 2006 to 2019. However,
the serum ferritin level was still excessive, ranging from
1300 to 2000 ng/mL. Magnetic resonance imaging revealed
T2* heart = 48.6 ms which is within the normal range
(normal Cardiac T2* >25 ms; In case of iron overload,
mild = 20-25 ms, moderate = 10-20 ms, and severe <10
ms). She had liver iron concentration (LIC) of 35.1 mg of
elemental iron/g dw, which indicated severe liver iron over-
load (LIC < 3 = normal, 3—7 = mild, 7-15 = moderate, and
>15 = severe iron overload). She had persistent transamini-
tis (ALT, ranging 80-90 pg/L and AST, ranging 100-150

pg/L), and a mean liver stiffness value of 7.7 kilopascals
indicated by fibroscan. Left and right ventricular ejection
fractions were 69.4% and 59.4%, respectively. No valvular
heart diseases were demonstrated.

The patient was referred to allergy consultation due to the
need for DFX use in April 2020. As DFX in solution form
was not available, we initially performed DFX skin prick test
(SPT) by dissolving 500-mg tablet of DFX in 25 mL of 0.9%
saline at room temperature for 20 minutes, giving a 20 mg/
mL concentration. The SPT result was negative.

The overall timeline is summarized in Figure 1. We
performed DFX graded challenge to confirm the diagnosis
and indicated the eliciting dose under close monitoring
(Table 1). DFX challenge started with 1 mg, followed by
10 mg, 100 mg, 250 mg, 250 mg with escalation at every

I-hour interval. Generalized pruritic papular rash (Ring

Table | DFX Graded Challenge and Treating Through Protocol in Our Case

DFX Graded Challenge

Ist Graded Challenge and Treating
Through Reaction (April 2020)

2nd DFX Graded Challenge and Treating
Through Reaction (June 2020)

Time (Hour) DFX Dose (mg) Premedication: Bilastine 40 mg/Day Premedication: Bilastine 40 mg/Day
0 | Time (hour) DFX dose (mg) Time (Hour) DFX Dose (mg)

| 10 0 250 0 250

2 100 2 500 2 500

3 250 4 250 4 500

4 250

Positive reaction (Generalized pruritic papules at

the extremities and trunk)

No breakthrough reactions after the last

dose (3-hour observation)

Breakthrough reaction: Mild lip angioedema at 2

hours

Abbreviations: DFX, deferasirox; mg, milligram.
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Figure 2 Positive DFX challenge: a few discrete ill-defined erythematous macules
on the right arm.

and Messmer grade 1) occurred at the cumulative dose of
611 mg (Figure 2). We treated the reaction with intrave-
nous chlorpheniramine and started bilastine 20 mg twice
daily for premedication purposes. After the rash was
resolved, we restarted the graded challenge on the
next day, starting with 250 mg, followed by 500 mg, and
250 mg. A cumulative dose of 1000 mg/day of DFX was
achieved without a breakthrough reaction. Because the
elimination half-life of DFX was 8-16 hours,’ the patient
then was advised to take the drug 500 mg twice daily to
ensure DFX remained in the body at all times to cover the
medication interval as well as to reduced plasma drug
level fluctuations and gastrointestinal side effects.®’
Bilastine was discontinued 1 week later.

Two months later, she was admitted to a local hospital
due to acute gastroenteritis with acute hemolysis. The phy-
sician discontinued DFX during the investigation. Red cell
transfusion was administered. She was discharged without
taking DFX for 1 week. An allergist was consulted for
repeating DFX desensitization. A hematologist requested
increasing the dose of DFX to 1250 mg. We premedicated
with bilastine 20 mg 1 day before desensitization and con-
tinued twice daily. DFX desensitization was performed,
starting with 250 mg, followed by 500 mg, and 500 mg.
She developed mild lip angioedema 45 minutes after the
last dose (Figure 3), which spontaneously resolved the
next day without increasing the dose of antihistamine. She

then continued a combination of iron-chelating agents

Figure 3 Lip angioedema during the second DFX graded challenge and treating
through with Hl-antihistamine.

which included 1250 mg/day of DFX, and subcutaneous
DFO 3000 mg/day, 4 times/week. She has finally achieved
a desensitized state as she could discontinue antihistamine
and continued DFX without any significant breakthrough
reactions for the next 2 months. However, she developed
a single episode of mild eyelid angioedema without visual
disturbance after missing the DFX for 1 day. The reaction
was resolved after taking oral bilastine 20 mg/day for 3
days. At a 3-month follow-up visit in September 2020, her
ferritin level was decreased to 601 ng/mL. The liver
enzymes were improved from baseline (ALT 44 pg/L and
AST 56 pg/L). The serum creatinine was 0.64 mg/dL. No
significant impairment of the patient’s hearing and vision
during the 3-month follow-up. The patient has been con-
tinuing on DFX until now (September 2020).

Discussion

This is the first report of challenge-proven DFX-induced
immediate hypersensitivity reaction. There is a tendency for
the drug-specific IgE level to decline over time and the obser-
vation of tolerance developing in patients with IgE-mediated
reactions.'®!" Therefore, we initially performed a graded chal-
lenge to confirm the diagnosis as some patients might develop
natural tolerance after a long avoidance period. This approach
could indicate the eliciting dose and the appropriate interval
for designing a graded challenge/desensitization protocol.
A general published desensitization protocol begins with a 1/
10,000 dose, which would sometimes take a longer time to
reach the target dose.
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We observed that the majority of patients who under-
went chemotherapy desensitization usually elicited break-
through reactions in the terminal step at high doses.'? This
implied that the eliciting dose threshold of each patient
was varied. We believed that graded challenge/desensitiza-
tion could be individually tailor-made and might not
necessarily start at a very low dose in all cases, especially
those with mild reaction and long avoidance period since
the last reaction. Our patient had a high eliciting dose,
>50% of therapeutic dose, demonstrated by the first graded
challenge and the reaction was non-anaphylaxis. She had
no risk of severe reactions, such as decompensated cardi-
opulmonary diseases or taking antihypertensive medica-
tions. Treating through the reaction with H1-antihistamine
during graded challenges could be an alternative option in
such a case. As she had recurrent reactions from DFX
reexposure after short discontinuation, this was compatible
with the traditional definition of desensitization, the tem-
porary induction of tolerance.

Conclusion

In conclusion, we report the first case of challenge-proven
immediate hypersensitivity reaction to DFX and performed
graded challenge with treating through the reactions using
H1-antihistamine. The patient finally developed tolerance to
the drug as the patient could discontinue H1-antihistamine.
We provide a new perspective that “not all individuals with
immediate reaction require desensitization starting at a very
low dose with multiple steps”. However, the decision should
be based on the patient’s status, history of index reaction, the
eliciting dose, and the patient’s informed consent.
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